MONITORING REPORT FOR 2016
CLARK FORK RIVER OPERABLE UNIT

prepared for

Montana Department of Environmental Quality
Remediation Division
Federal Superfund and Construction Bureau
P.O. Box 200901
Helena, MT 59620-0901

July 2017




MONITORING REPORT FOR 2016
CLARK FORK RIVER OPERABLE UNIT

by

J. Naughton, G. Ingman, M. Traxler, and E. Weber
RESPEC | 815 East Front Street, Suite 3 | Missoula, MT 59802

N. Cook, T. Elam, J. Lindstrom, B. Liermann, and P. Saffel
Montana Fish, Wildlife & Parks | 3201 Spurgin Road | Missoula, MT 59804

B. Kerans, W. Bollman, and J. Bowman

Rhithron Associates | 33 Fort Missoula Road | Missoula, MT 59804

G. Swant
GoBirdMontana | 800 St Marys | Deer Lodge, MT 59722

prepared for

Montana Department of Environmental Quality | Remediation Division
Federal Superfund and Construction Bureau
1225 Cedar Street | Helena, MT 59620-0901

July 2017



EXECUTIVE SUMMARY

This performance monitoring program evaluates the progress of remedial actions in the
Clark Fork River Operable Unit (CFROU) of the Milltown Reservoir/Clark Fork River
Superfund sites toward meeting performance goals or identified reference values.
Environmental media monitored in 2016 included surface water, instream sediment,
macroinvertebrates, periphyton, 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 2016.

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 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 (MDEQ), 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. The MDEQ 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. The MDEQ coordinates with the National Park
Service to implement remedial actions on the Grant-Kohrs Ranch.
Data collected in 2016 represents the seventh year of monitoring in the CFROU. Monitoring
under this program was first conducted by MDEQ 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 in 2016 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 environmental 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 (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
remediation planned for Phase 15 and 16. In addition, one site was added on Silver Bow Creek
(SS-19; Silver Bow Creek at Frontage Road) immediately upstream from the Warm Springs
Ponds inlet. Site SS-19 is sampled during some period under the Streamside Tailings Operable
Unit monitoring program and in other periods under this monitoring program.

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., acidity). Surface water samples were collected
during each calendar quarter with two additional samples collected during the spring snowmelt
runoff period. Sediment samples were collected during the first and third quarters.
Macroinvertebrate and periphyton samples were collected during the summer (third quarter).
Fisheries data, collected by Montana Fish Wildlife and Parks, included trout population
monitoring, microchemistry, wild fish tissue burdens from metals, in situ mortality of confined
fish at selected sites, and stream chemistry data. Bird monitoring data, collected by
GoBirdMontana, included monitoring of bird diversity at five sites in Reach A of the CFROU.

Streamflows in the upper Clark Fork River watershed were approximately normal through
the spring runoff period but subsided earlier than normal and summer low streamflows were
generally lower than normal. At some sites, late summer and fall streamflows were extremely
low compared to the long-term median. For example, streamflows in Flint Creek reached a
summer minimum of <7 ft3/s, which is approximately three times lower than the long-term
median minimum summer flow at the site

In the Clark Fork River mainstem sites, no exceedances of surface water performance goals
occurred for any COCs except arsenic and lead. Of 36 samples collected in the mainstem Clark
Fork River in 2016 (from six sites during six sample periods), no samples (0%) had cadmium,
copper, or zinc concentrations exceeding the performance goals. Three samples (8%) had lead
concentrations exceeding the performance goal in the mainstem all of which occurred during the
rising limb of the spring runoff hydrograph. Arsenic commonly exceeded performance goals in
Reach A but no exceedances occurred in Reach C at Turah. Of 30 samples collected in the Clark
Fork River in Reach A (five sites during six sample periods), 77% exceeded the dissolved arsenic
performance goal and 37% exceeded the total recoverable arsenic performance goal. Sources of
arsenic to the Clark Fork River in Reach A appear to be the Mill-Willow Creek watersheds and
the Warm Springs Ponds. In Mill-Willow Creek, 83% (10 of 12) of the samples exceeded the
dissolved arsenic and 67% (8 of 12) exceeded the total recoverable arsenic performance goals in
those sites. Arsenic concentrations in Mill-Willow Creek were approximately the same at sites
above and below the Mill-Willow Bypass suggesting that arsenic loading occurs in the upper
portion of the watershed rather than in the Bypass reach. At one site in Silver Bow Creek
immediately upstream from the Warm Springs Ponds, no samples exceeded the dissolved or
total recoverable arsenic standards in 2016. However, immediately downstream from the Warm
Springs Ponds in the pond outfall upstream from the Mill-Willow Creek confluence, 67% (4 of 6)
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of the samples exceeded the dissolved arsenic and 33% (2 of 6) exceeded the total recoverable
arsenic performance goals.

Sediment COC concentrations in the Clark Fork River mainstem were high relative to
reference values at all sites during both sample periods of 2016. Exceedances of reference values
for each COC occurred at all sites during each sample period in 2016. Based on a grouping of all
samples from each mainstem site collected from 2014-2016, the highest cationic COC (i.e.,
cadmium, copper, lead, zinc) concentrations have tended to occur in the uppermost portion of
Reach A (near Galen). Cationic COC concentrations have generally decreased with downstream
distance from the upstream end of Reach A. Arsenic concentrations in the mainstem also have
tended to decrease with downstream distance from the upstream end of Reach A, was even more
pronounced compared to the cationic COCs.

Overall biotic impairment of the macroinvertebrate community was either “none” or “slight”
at all Clark Fork River mainstem sites in 2016 (score range: 87-98 out of 100) and at all
tributary sites (score range: 76-94) with the exception of Silver Bow Creek at Frontage Road
(above the Warm Springs Ponds). In Silver Bow Creek at Frontage Road, overall biotic
impairment was “moderate” (score = 57). For metals sensitivity, index classifications in the
mainstem were “none” or “slight” at all sites(score range: 85-94). Metals sensitivity index
classifications in the tributary sites were “none” or “slight” (score range: 68-90) at all sites
except Silver Bow Creek at Frontage Road, which was “moderate” (score = 61). Nutrient
sensitivity index classifications were “none” or “slight” at all sites (score range: 79-99). except
Silver Bow Creek at Frontage Road which was “slight”.

Periphyton monitoring included bioindices to evaluate the sensitivity of diatom algae
assemblages to sediment, metals, and nutrients. Impairment was more likely than not (i.e.,
>51%) for sediment at four tributary sites: both Mill-Willow Creek sites located above and below
the Mill-Willow Bypass, in Silver Bow Creek at Warm Springs, and in the Little Blackfoot
River. Impairment from sediment was more likely than not at two Clark Fork River mainstem
sites: (near Galen and at the Williams-Tavenner Bridge. Impairment from metals was more
likely than not at all tributary sites except the Mill-Willow Creek site above the Mill-Willow
Bypass and at all mainstem sites except at Deer Lodge and at the Williams-Tavenner Bridge.
Impairment from nutrients was more likely than not at three tributary sites: Mill-Willow Creek
below the Bypass, Silver Bow Creek at Warm Springs, and the Little Blackfoot River.
Impairment form nutrients was also more likely than or not at four mainstem sites: near Galen,
at Galen Road, at Gemback Road, and at Turah.

Fish population monitoring results indicated that brown trout population abundance were
relatively low in 2016, especially compared to estimates from 2013 and 2014. The relatively high
brown trout abundance in 2013 and 2014 was presumably due to strong year classes from 2010
and 2011 which were good water years. Streamflows in 2012 and 2013 were lower, particularly
during the summer, likely causing high mortality for juvenile brown trout. Fish population
estimates were also conducted at 77 tributary sampling sections in 2015 and 2016. M

Patterns from caged fish monitoring did not indicate any acute negative effects from cleanup
activities. Mortality patterns in caged fish from 2016 were consistent with caged fish studies in
previous years. Mortalities tend to peak as streamflows subsided and temperatures increased.
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Tissue metals burdens were generally similar between sites. One exception was brown trout
zinc burdens at the Pond 2 site, which were relatively high despite relatively low zinc
concentrations in the Pond 2 outflow. This phenomenon was also observed in 2014 suggesting
that zinc accumulation in fish below the Pond 2 outflow is not simply a function of water column
zinc concentrations.

Water quality data collected during the caged fish monitoring study indicated that pH in
Silver Bow Creek immediately below the ponds routinely exceeds 9 during the summer creating
unfavorable and potentially toxic conditions for trout. Extended exposure to pH >9 may be
harmful to trout. In addition, dissolved oxygen concentrations observed at the Racetrack site,
were low and low concentrations at this site have been observed before. Continued water quality
monitoring at these sites is recommended.

Bird monitoring was conducted in the CFROU for the second year. Monitoring was conducted
in Phases 1, 3, 4, 7, 8, and 15. Phases 1, 7, and 15 were also monitored in 2015. In total, 89
species were observed in 2016 and 102 total species were observed in the CFROU since 2015. In
2016, species richness was similar among phases (range: 47-58 species). Of the phases
monitored, richness was lowest in Phase 1, which was recently remediated whereas remediation
had not been completed at any other sites. However, there were relatively few sample sites in
Phase 1 in 2016 and thus the lower richness may have been simply due to the lower sampling
effort (or chance). Five species observed are listed as species of concern by the state of Montana:
the common loon, American white pelican, great blue heron, Franklin’s gull, and bobolink. All
are believed to be stable or common globally, but at risk in Montana.
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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]. 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 [Bartkowiak et al., 2011]. Sources of metal contaminants of concern
(COCs) in the CFROU are tailings mixed with soil within the historic 100-year floodplain
(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 (MDEQ), would serve as lead agency to develop and
implement the remedial design, remedial action, 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 MDEQ for instream sediment,
geomorphology, periphyton, macroinvertebrates, and fish. The MDEQ 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 2016 represents the seventh year of data collected for this
monitoring program, which began in 2010. The following paragraphs provide a brief 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 plans for Phases 15 and 16 [Figure 1-11] are currently in the design phase. 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 are anticipated to begin in these phases in 2017 and 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 in order 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 2016 to
evaluate COC concentrations in order 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).

14



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 2016, seven years of CFROU surface water data
(2010-2016) 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, 2016a].

2.2.1 Monitoring Locations

Surface water was monitored at 15 CFROU sites in 2016 [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].

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 (CFR-03A, CFR-07D, CFR-
11F, CFR-27H, 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

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).
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monitoring network in 2015 to monitor upcoming remedial work planned in Phases 15 and 16
[Figure 1-11]. The Reach C 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 (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, 2014; 2015; 2016b] 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].

2.2.1.2.1 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 [MDEQ 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, 2016¢]. 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
(SS-19) located immediately above the Warm Springs Ponds; Silver Bow Creek at the Pond 2
outfall (SBC-P2) located immediately below the primary spillway of the Warm Springs Ponds,
and Silver Bow Creek at Warm Springs (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, 2016a].

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 confluenced with 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, 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 located in Mill-Willow Creek: MCWC-MWB and MWB-SBC [Figure
2-1]. Site MCWC-MWRB is located at the upstream end of the Mill-Willow Bypass to demonstrate
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background water quality conditions in Mill-Willow Creek. Site MWB-SBC is located near the
Silver Bow Creek confluence. Increases in contaminant concentrations between 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; MDEQ and USEPA, 2011; 2014]. Monitoring in the
Little Blackfoot River occurred at 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, 2014; 2015; 2016b]. Site FC-CFR monitors water chemistry in Flint Creek
[Figure 2-1].

17



P ‘r
B\ack’io‘“ e

Turah
CFR-116A Reach C
CFR-84F Drummond

« Clark Fork
e

= Reach B
&

S

£ &
A
FC-CFR
,go Litte
&, Brackioot
J River
LBR-CFR-02
% CFR-34
CFR-27H4 Deer Lodge
CFR-11F Reach A
r'?(-e
l‘l‘ac A C’
I‘ee ]f
CFR-07D
CFR-03A
i
MWB-SBC
Miti-Willow Springs
Bypass Ponds Legend
®  Sampling Location
N
0 10 20 Miles
l 1 ]

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,
2016. Streamflows were measured at all sites which did not a have co-located USGS
streamflow gauge.

Coi}gglsted Location (GPS
Site ID Site Location Streamflow coordinates, NAD 83)
Gauge 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 Clark Fork River at Williams-Tavenner Bridge 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-19¢4 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-025 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 2016. Each quarterly
monitoring event occurred near the end of each quarter. The first monitoring event (Q1)
occurred in the late winter from March 14-15. 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
April 27-28 (Q2-Rising), May 31-June 1 (Q2-Peak), and June 20-21 (Q2-Falling). The late
summer (Q3) monitoring event occurred from September 12-13. The late fall (Q4) monitoring
event occurred from December 12-13. During some monitoring periods, SS-19 was sampled on
the following day after sampling in the other CFROU sites was completed.

4 In 2015, site SS-19 was sampled under the Streamside Tailings Operable Unit (SSTOU) monitoring program
four times per year.

5 Site LBR-CFR (GPS Location: 46.51964, -112.79312; co-located USGS gauge: 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 with the exception of 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 [2016a].

Eight monitoring stations in the MDEQ Clark Fork River monitoring network were co-
located with active USGS streamflow gauging stations [Table 2-2]. USGS streamflow records
were accessed and included in this report. Streamflows at monitoring stations without co-
located USGS gauges were measured manually.

Table 2-3. Sampling parameters and analytes for surface water monitoring of the
Clark Fork River Operable Unit, 2016.

Parameter Analytes
Metal concentrations (total Arsenic, cadmium, copper, lead, zinc, mercury,
recoverable and dissolved)® methylmercury

Nitrogen (total nitrogen, nitrate plus nitrite, ammonia),

Nutrient concentrations phosphorus (total), and carbon (dissolved organic; DOC)

Sulfate, chloride, alkalinity, bicarbonate, magnesium,

Common ion concentrations (total) . .
potassium, sodium

Total suspended sediment (T'SS) concentration, hardness,
Field parameters water 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 MDEQ [2012a] and followed “clean hands/dirty hands” procedures to
minimize sample contamination as described in USGS [2006]7. Composited surface water
samples were 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

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

7 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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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 a portable electromagnetic
streamflow meter (Marsh-McBirney Flo-Mate 2000). 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.
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Table 2-4. Analytes, methods, and reporting limits for surface water samples in the
Clark Fork River Operable Unit, 2016. All samples were analyzed by Energy
Laboratories in Helena, Montana.

Requested .
Requested Reporting Holding
Analyte .. Time Bottle Preservative
Method Limit (days)
(mg/L)®
Water Samples - Physical Properties and Inorganics
. 1L
Solids, Total Suspended (at 105C) A 2540 D 1 7 HDPE
Alkalinity, Total (as CaCO3) A 2320 B 4 14
Alkalinity, Bicarbonate (as HCO3) A 2320 B 4 14 500 mL 4+£2C
Chloride EPA 300.0 1 28 HDPE
Sulfate EPA 300.0 1 28
Hardness (as CaCO3) A 2340 B 1 180
Water Samples — Nutrients
250 mL
Carbon, Dissolved Organic A5310C 0.5 7 brown Hf; 34;(2) IéH
glass
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 mL 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 950 mL HNO3
Copper EPA 200.8 0.001 180 HDPE to pH <2
Lead EPA 200.8 0.0003
Zinc EPA 200.8 0.008
Water Samples - Total Recoverable Metals
Total Recoverable Metals Digestion EPA 200.2 -
Arsenic EPA 200.8 0.001
Cadmium EPA 200.8 0.00003
Calcium EPA 200.7 1
Copper EPA 200.8 0.001
Lead EPA 200.8 0.0003 180 212%;% tf;]{oi
Magnesium EPA 200.7 1
Potassium EPA 200.7 1
Sodium EPA 200.7 1
Zinc EPA 200.8 0.008
Mercury EPA 245.1 0.000005 28 ZggglEL tOHpI}I{Oj’Z
Methylmercury EPA 1630 0.05 ng/L 28 233;,%1‘ HCI to pH <2,

8 Requested reporting limits are either the required reporting limit of MDEQ [2012b] or MDEQ [2014], or the
lowest reporting limit previously provided by the analytical laboratory, whichever is lower.
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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; MDEQ [2012b]) which were measured concomitantly with each sample collected.
Evaluation of some performance goals and regulatory standards requires the assumption that
the measured constituent concentration was consistent over a specific period of time (e.g., the
chronic aquatic life standard is typically based on 96-hour mean concentration [MDEQ, 2012b].
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 of time as relates to each specific goal or standard.

Boxplots were created 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 >1.5 times the interquartile range). Boxplots
were only generated for data with more than five observations. If there were fewer than six
observations at a particular site, a circle is displayed for each observation. Temporal trends
were also evaluated (for COCs) plotting all observations in scatterplots at each site for the
period of record.

Some COCs (i.e., cadmium, copper, lead, and zinc) have performance goals which vary in
relation to water hardness. For those COCs, boxplots and scatterplots were generated for the
sample concentrations as well as for the performance goal compliance ratio. A compliance ratio
is the ratio of the sample concentration (numerator) to a particular standard (denominator). A
compliance ratio of 1 indicates that the sample concentration was equal to the standard and a
ratio of 5 indicates that the sample exceeded the standard by 5 times.

A substantial portion of the constituent concentrations were below analytical reporting limits
and therefore the precise concentration was unknown. In those cases, values were substituted
at half the reporting limit to create boxplots and calculate summary statistics (e.g., medians).
Additionally, some sites were not sampled during all the same sample periods. Differences in
sample periods may bias statistical analysis to some degree but in order to evaluate the most
comprehensive data set we included all data collected to provide the greatest possible context.
For example, some important tributary sites were not sampled during any year except 2012
(e.g., Rock Creek) whereas others have been sampled annually (e.g., Warm Springs Creek).
Despite the relatively small data set at sites such as Rock Creek, we believe inclusion of those
data is relevant to provide the most complete picture of water quality in the basin to date.
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2.2.6 Data Validation

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

”» 113 b 113

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 2016 are depicted for each CFROU site with a co-located USGS streamflow
gauge: 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 Rvier near Drummond (USGS 12331800)
[Figure 2-7], and Clark Fork River at Turah (USGS 12334550) [Figure 2-8].

At all sites, spring runoff subsided earlier in the year compared to the long term median. In
general, the early spring runoff period started earlier, and ended earlier compared to the long-
term median. Additionally, summer and fall streamflows were generally low compared to the
long-term median and in Silver Bow Creek and Warm Springs Creek, fall streamflows were
extremely low compared to the long-term median [Figure 2-2; Figure 2-3]. Streamflows in Flint
Creek in reached a summer minimum of <7 ft3/s which is approximately three times lower than
the long-term median minimum summer flow at the site [Figure 2-6].
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USGS 12323750 Silver Bow Creek at Warm Springs MT
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Figure 2-2. Hydrograph for Silver Bow Creek at Warm Springs, 2016.
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USGS 12323770 Warm Springs Creek at Warm Springs MT
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Figure 2-3. Hydrograph for Warm Springs Creek at Warm Springs, 2016.
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USGS 12323800 Clark Fork near Galen MT
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Figure 2-4. Hydrograph for Clark Fork near Galen, 2016.
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USGS 12324200 Clark Fork at Deer Lodge MT
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Figure 2-5. Hydrograph for Clark Fork River at Deer Lodge, 2016.
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USGS 12331500 Flint Creek near Drummond MT
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Figure 2-6. Hydrograph for Flint Creek, 2016.
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USGS 12331800 Clark Fork near Drummond MT
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Figure 2-7. Hydrograph for Clark Fork River near Drummond, 2016.
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USGS 12334550 Clark Fork at Turah Bridge nr Bonner MT
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Figure 2-8. Hydrograph for Clark Fork at Turah Bridge, 2016.
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2.3.2 Field Parameters

2.3.2.1 Water Temperature

At the time samples were collected in 2016, Clark Fork River mainstem water temperatures
ranged from 0-18.7 C [Figure 2-9]. The highest maximum water temperatures occurred at the
Reach A site at Deer Lodge during the Q2-Falling sample period. During the Q4 sample period
water temperatures in the mainstem ranged from 0-0.4 C at all sites except at CFR-84F (near
Drummond) where water temperature was 3.1 C.

Water temperatures in the Clark Fork River tributaries ranged from 0-20.2 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 (>10 C). Despite that confounding factor, it appears that water temperatures in
Warm Springs Creek were consistently cooler than in other tributaries [Figure 2-10].

Figure 2-9. Boxplots of surface water temperatures in the Clark Fork River mainstem
by river mile, 2016.
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Figure 2-10. Boxplots of surface water temperatures in tributaries of the Clark Fork
River, 2016.
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2.3.2.2 pH

Clark Fork River mainstem pH ranged from 7.76-8.98 in 2016 [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 a C-1 water-use classification stream. One site is sampled in
that reach which had pH >8.5 in 2016: CFR-34 (at Williams-Tavenner Bridge) during the Q1,
Q2-Peak, and Q3 sample periods.

In the Clark Fork River tributaries, pH ranged from 7.68-9.95 in 2016 [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 >8.5. In the
Mill-Willow Creek sites, pH exceeded 8.5 at the MCWC-MWB (at Frontage Road) site during
the Q3 sample period and at the MWB-SBC (near mouth) site during the Q1, Q2-Rising, Q2-
Falling, and Q3 sample periods. Potential water discharge restrictions could occur in Silver Bow
Creek (designated as an I water-use classification stream; ARM 17.30.607) when pH >9.5. In
Silver Bow Creek at the pond 2 outfall (SBC-P2), pH exceeded 9.5 during the Q2-Peak and Q3
sample periods.
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Figure 2-11. Boxplots of pH in the Clark Fork River mainstem by river mile, 2016.
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Figure 2-12. Boxplots of pH in tributaries of the Clark Fork River, 2016.
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2.3.2.3 Conductivity

Conductivity in the Clark Fork River mainstem ranged from 159-535 pS/cm in 2016 [Figure
2-13]. Annually, conductivity varied by approximately 200 uS/cm at each site [Figure 2-13] and
was generally highest during low water periods in Q1 or Q4. Longitudinally, median
conductivity increased at each mainstem site from near Galen (CFR-03A) to Gemback Road
(CFR-11F) and then gradually decreased downstream to Turah (CFR-116A) [Figure 2-13].

In the Clark Fork River tributaries, conductivity ranged from 101-598 pS/cm in 2016 [Figure
2-14]. In Silver Bow Creek, median conductivity decreased by about 60 uS/cm between sites
above (at Frontage Road; SS-19) and below (at Pond 2 outfall; SBC-P2) the Warm Springs Ponds
[Figure 2-14]. In contrast, median conductivity nearly doubled in Mill-Willow Creek between
sites above (at Frontage Road; MCWC-MWB) and below (near mouth; MWB-SBC) the Mill-
Willow Bypass [Figure 2-14].

Figure 2-13. Boxplots of conductivity in the Clark Fork River mainstem by river mile,
2016.
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Figure 2-14. Boxplots of conductivity in tributaries of the Clark Fork River, 2016.
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2.3.2.4 Dissolved Oxygen

Dissolved oxygen concentrations in the Clark Fork River mainstem ranged from 8.4-15.9
mg/L in 2016 [Figure 2-15]. Most sites had variance of nearly 5 mg/L annually but the sites
from Gemback Road (CFR-11F) upstream had relatively low variance [Figure 2-15]. In the
Clark Fork River tributaries, dissolved oxygen concentrations ranged from 8.6-14.2 mg/L in
2016 [Figure 2-16]. All dissolved oxygen concentrations measured in the CFROU in 2016 were
compliant with the most restrictive freshwater aquatic life standard for dissolved oxygen MDEQ
[2012Db]°.

Figure 2-15. Boxplots of dissolved oxygen concentrations at mainstem sampling sites
in the Clark Fork River Operable Unit, 2016.

9 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, 2016.
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2.3.2.5 Turbidity

Turbidity in the Clark Fork River mainstem ranged from 0.9-29.3 NTU in 2016 [Figure
2-17]. The highest median and variation in turbidity occurred at the Williams-Tavenner Bridge
site (CFR-34) [Figure 2-17]. Turbidity throughout the CFROU was generally high during the
runoff events and also was elevated in Q4 at some sites.

In the Clark Fork River tributaries, turbidity ranged from 0.7-27.8 mg/L in 2016 [Figure
2-18]. The highest tributary turbidity measurement, by more than double, occurred in Flint
Creek during the Q2-Rising sample event.

Figure 2-17. boxplots of turbidity at mainstem sampling sites in the Clark Fork River
Operable Unit, 2016.
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Figure 2-18. Boxplots of turbidity at tributary sampling sites in the Clark Fork River
Operable Unit, 2016. N
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2.3.3 Total Suspended Sediment

Total suspended sediment concentrations in the Clark Fork River mainstem in 2016 ranged
from <1-53 mg/L [Figure 2-19]. As with turbidity, the highest median and variation in total
suspended sediment concentrations occurred at the Williams-Tavenner Bridge site (CFR-34).
Concentrations at all sites tended to be highest during the Q2 and Q4 sample periods.

Total suspended sediment concentrations in the Clark Fork River tributaries in 2016 ranged
from 1-58 mg/L [Figure 2-20]. The highest sample concentration was at Flint Creek during the
Q2-Rising sample event and corresponded to the high turbidity measurement.

Figure 2-19. Boxplots of total suspended sediment concentrations at mainstem
sampling sites in the Clark Fork River Operable Unit, 2016.
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Figure 2-20. Boxplots of total suspended sediment concentrations at tributary
sampling sites in the Clark Fork River Operable Unit, 2016.
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2.3.4 Common lons

2.3.4.1 Hardness

Water hardness in the Clark Fork River mainstem in 2016 ranged from 90-265 mg/L [Figure
2-21]. Median water hardness in the mainstem tended to increase at each site downstream to
Gemback Road (CFR-11F) and then decreased downstream to Turah (CFR-116A) [Figure 2-21].
Hardness levels in the mainstem would be classified as ranging from “moderately hard” to “very
hard”10,

Water hardness in the Clark Fork River tributaries in 2016 ranged from 59-248 mg/L [Figure
2-22]. Median hardness was lowest in Mill-Willow Creek at Frontage Road and in the Little
Blackfoot River [Figure 2-22]. In the other tributaries median hardness was similar [Figure
2-22]. Between Mill-Willow Creek sites above (at Frontage Road; MCWC-MWB) and below (near
mouth; MWB-SBC) the Mill-Willow Bypass median water hardness essentially doubled [Figure
2-22]. Hardness levels in the tributaries would be classified as ranging from “soft” (at the very
lowest level in Mill-Willow Creek) to “very hard”.

Figure 2-21. Boxplots of water hardness at mainstem sampling sites in the Clark Fork
River Operable Unit, 2016.

10 Hardness classifications: 0-60 mg/L is “soft”; 61-120 mg/L is “moderately hard”; 121-180 mg/L is “hard”; and
>180 mg/L is “very hard” [USGS, 2015].
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Figure 2-22. Boxplots of water hardness at tributary sampling sites in the Clark Fork
River Operable Unit, 2016.
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2.3.4.2 Alkalinity and Bicarbonate

In 2016, alkalinity in the Clark Fork River ranged from 71-180 mg/L [Figure 2-23] and from
59-230 mg/L in the tributaries [Figure 2-24]. Bicarbonate alkalinity ranged from 86-210 mg/L in
the mainstem [Figure 2-25] and from 47-270 mg/L in the tributaries [Figure 2-26]. Alkalinity
and bicarbonate alkalinity was generally lowest during runoff periods and highest during low

water periods.

Figure 2-23. Boxplots of alkalinity at mainstem sampling sites in the Clark Fork River
Operable Unit, 2016.
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Figure 2-24. Boxplots of alkalinity at tributary sampling sites in the Clark Fork River
Operable Unit, 2016.
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Figure 2-25. Boxplots of bicarbonate alkalinity at mainstem sampling sites in the
Clark Fork River Operable Unit, 2016.
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Figure 2-26. Boxplots of bicarbonate alkalinity at tributary sampling sites in the
Clark Fork River Operable Unit, 2016.
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2.3.4.3 Sulfate

Sulfate concentrations in the Clark Fork River mainstem in 2016 ranged from 23-121 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 (CFR-116A) [Figure 2-27]. The lowest
median sulfate concentrations were observed at Turah. Seaonally, 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 2016 ranged from 10-145 mg/L
[Figure 2-28]. As in the mainstem, sulfate concentrations were generally highest during low
water periods and lowest during runoff periods. Between Silver Bow Creek sites above (at
Frontage Road; SS-19) and below (at Pond 2 outfall; 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; MCWC-MWB) and below (near mouth; MWB-SBC)
the Mill-Willow Bypass median sulfate concentrations increased by approximately four times
[Figure 2-28]. Sulfate concentrations were relatively low (i.e., <560 mg/L) in other tributary sites
[Figure 2-28].

Figure 2-27. Boxplots of sulfate concentrations at mainstem sampling sites in the
Clark Fork River Operable Unit, 2016.
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Figure 2-28. Boxplots of sulfate concentrations at tributary sampling sites in the
Clark Fork River Operable Unit, 2016.
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2.3.5 Nutrients

2.3.5.1 Total Nitrogen

Total nitrogen concentrations in the Clark Fork River mainstem in 2016 ranged from 0.13-
0.91 mg/L [Table 2-5]. Median total nitrogen concentrations increased at each Reach A site
downstream to the Williams-Tavenner Bridge site at river mile 34 (CFR-34) and then decreased
downstream at Turah [Figure 2-29]. At all sites between river mile 7 and 34 (CFR-07D, CFR-
11F, CFR-27H, and CFR-34), median total nitrogen concentrations in 2016 were above the total
nitrogen standard [Figure 2-29] although that standard only technically applied to the Q3
samples. In Q3, only the mainstem sample from Deer Lodge (CFR-27H) actually exceeded the
standard [Table 2-5].

Total nitrogen concentrations in the Clark Fork River tributaries in 2016 ranged from <0.05-
1.89 mg/L [Table 2-5]. All Silver Bow Creek samples in 2016 exceeded the total nitrogen
standard although that standard technically only applies during Q3 [Figure 2-30]. Total
nitrogen concentrations in Silver Bow Creek above the Warm Springs ponds (at Frontage Road;
SS-19) were substantially higher than either site downstream from the ponds [Figure 2-30].
Total nitrogen 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, 2016.

Sample Period

Site ID Site Location Q2
Q1 Q3 Q4
Rising | Peak | Falling
Mainstem Sites
CFR-03A Clark Fork River near Galen 0.40 0.36 0.25 0.22 0.20 0.23
CFR-07D Clark Fork River at Galen Road 0.40 0.42 0.26 0.23 0.18 0.36
CFR-11F giﬂ‘ RenkiiehakCembank 0.50 0.40 0.29 0.23 0.19 0.38
CFR-27TH Clark Fork River at Deer Lodge 0.44 0.51 0.32 0.25 0.35 0.64
CFR.34 Clark Fork River at Williams- 050 | 057 | 034 | 020 | 021 | 00
Tavenner Bridge
CFR-116A Clark Fork River at Turah 0.33 0.24 0.24 0.13 0.17 0.23
Tributary Sites
SS.19 fs{lj;’zr EowiCeek atdinsagn 182 | 067 | 059 | 035 104 | 189
SBC-P2 Sulier BowCreak it Eondi 0.63 0.57 0.34 0.56 0.61 0.40
outfall
$8.95 e 051 | 043 | 032 | o032 | 035 | 033
Springs
MCWC.MWB g&géwmw vl ik NraTaey 020 | 024 | 025 | 018 | 014 | 038
MWB-SBC Mill-Willow Bypass near mouth 0.22 0.27 0.25 0.24 0.13 0.22
WSC-SBC Warm Springs Creek near mouth 0.17 011 0.08 0.15 ND 0.14
iBorys | Liths BlaekiolBirer st Beck 015 | 024 | 014 | 012 | 009 | ND
Hill Road
FC-CFR Flint Creek near mouth 0.29 0.31 0.21 0.31 0.21 0.29
Not sampled.
ND Not detected at analytical reporting limit.

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;: MDEQ [2014]).
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Figure 2-29. Boxplots of total nitrogen concentrations (mg/L) at Clark Fork River
mainstem monitoring stations, 2016. Horizontal line represents total nitrogen
standard [MDEQ, 2014].
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Figure 2-30. Boxplots of total nitrogen concentrations (mg/L) at Clark Fork River
tributary monitoring stations, 2016. Horizontal line represents total nitrogen
standard [MDEQ, 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 2016
ranged from <0.02-0.46 mg/L [Table 2-6]. In the mainstem, median nitrate plus nitrite
concentrations were highest at Deer Lodge (CFR-27H) and lowest near Galen (CFR-03A)
[Figure 2-31]. At all mainstem sites, nitrate plus nitrite nitrogen concentrations which were
highest during Q4.

Nitrate plus nitrite nitrogen concentrations in the Clark Fork River tributaries in 2016
ranged from <0.02-1.73 mg/L [Table 2-6]. In the tributaries, all sites except Silver Bow Creek at
Frontage Road (SS-19) had nitrate plus nitrite nitrogen concentrations which were <0.14 mg/L
[Table 2-6]. In Silver Bow Creek at Frontage Road, nitrate plus nitrite nitrogen concentrations
were substantially higher than all other sites in the CFROU [Figure 2-31; Figure 2-32].

Table 2-6. Nitrate plus nitrite nitrogen concentrations (mg/L) at Clark Fork River
Operable Unit monitoring stations, 2016.

Sample Period
Site ID Site Location Q2
Q1 Q3 Q4
Rising ‘ Peak ‘ Falling
Mainstem Sites
CFR-03A Clark Fork River near Galen ND 0.04 ND ND ND 0.09
CFR-07D Clark Fork River at Galen Road 0.13 0.09 ND ND ND 0.27
CFR-11F Clark Fork fiver at Gemback 014 | 009 | ND ND ND | 030
CFR-27TH Clark Fork River at Deer Lodge 0.18 0.14 0.03 ND 0.16 0.46
CFR-34 Clark Fork River at Williams- 014 | 016 | 003 | ND ND | 046
Tavenner Bridge
CFR-116A Clark Fork River at Turah 0.02 0.06 ND ND ND 0.11
Tributary Sites
SS-19 IS;)IZZY Bow Creek at Frontage 1.32 0.20 0.12 0.03 0.88 1.73
SBC-P2 Silver Bow Creek at Pond 2 ND 011 ND ND ND ND
outfall
S8-25 Silver Bow Creek at Warm ND | 007 | ND ND ND | 0.06
Springs
MCWC-MWB %’ISEAWIHOW Creek at Frontage ND ND ND ND ND 0.14
MWB-SBC Mill-Willow Bypass near mouth ND ND ND ND ND 0.13
WSC-SBC Warm Springs Creek near mouth 0.07 0.03 ND 0.03 ND 0.14
LBR-CFR-02 Ll.ttle Blackfoot River at Beck ND ND ND ND ND ND
Hill Road
FC-CFR Flint Creek near mouth ND 0.07 ND ND ND 0.25
Not sampled.
ND Not detected at analytical reporting limit.
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Figure 2-31. Boxplots of nitrate plus nitrite nitrogen concentrations (mg/L) at Clark
Fork River mainstem monitoring stations, 2016.
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Figure 2-32. Boxplots of nitrate plus nitrite nitrogen concentrations (mg/L) at Clark
Fork River tributary monitoring stations, 2016.

2.3.5.3 Total Ammonia

All samples from the CFROU in 2016 had total ammonia concentrations below the analytical
reporting limit (0.05 mg/L) except for the sample from the Clark Fork River at Williams-
Tavenner Bridge in Q4 (0.12 mg/L).
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2.3.5.4 Total Phosphorus

Total phosphorus concentrations in the Clark Fork River mainstem in 2016 ranged from
0.013-0.073 mg/L [Table 2-7]. Median total phosphorus concentrations were highest at the
Williams-Tavenner Bridge site at river mile 34 (CFR-34) [Figure 2-33]. At all sites in the
mainstem, median total phosphorus concentrations in 2016 were above the total phosphorus
Clark Fork River standard [Figure 2-33] although that standard only technically applied to the
Q3 samples. In Q3, the mainstem samples at Williams-Tavenner Bridge (CFR-34) and near
Galen (CFR-03A) exceeded the standard [Table 2-7]. The sample from CFR-03A in Q3 also
exceeded the Middle Rockies Ecoregion-specific total phosphorus standard [Table 2-7].

Total phosphorus concentrations in the Clark Fork River tributaries in 2016 ranged from
<0.003-0.279 mg/L [Table 2-7]. All Silver Bow Creek samples in 2016 exceeded the Middle
Rockies Ecoregion-specific total phosphorus standard although that standard technically only
applies during Q3 [Figure 2-34]. Median total phosphorus concentrations in Silver Bow Creek
above the Warm Springs ponds (at Frontage Road; SS-19) were nearly approximately three
times higher than either site downstream from the ponds [Figure 2-34]. Total phosphorus
concentrations in the two Mill-Willow Creek sites were similar [Figure 2-34]. In Q3, total
phosphorus concentrations in the Little Blackfoot River and Flint Creek exceeded the Clark
Fork River-specific total phosphorus standard [Table 2-7].
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Table 2-7. Total phosphorus concentrations (mg/L) at Clark Fork River Operable Unit
monitoring stations, 2016.

Sample Period

Site ID Site Location Q2

o Rising | Peak | Falling Q3 Q4
Mainstem Sites
CFR-03A Clark Fork River near Galen 0.029 | 0.040 | 0.048 | 0.029 | 0.038 | 0.020
CFR-07D Clark Fork River at Galen Road 0.023 | 0.037 | 0.047 | 0.028 | 0019 | 0.016
CFR-11F giﬂ‘ e 0.027 | 0.043 | 0.041 | 0.026 | 0018 [ 0.021
CFR-27TH Clark Fork River at Deer Lodge 0.024 | 0059 | 0.046 | 0.021 | 0.013 | 0.032

Clark Fork River at Williams-

CFR-34 ; 0.029 | 0073 | 0053 | 0028 | 0.026 | 0.069
Tavenner Bridge

CFR-116A Clark Fork River at Turah 0.025 | 0.051 | 0039 | 0017 | 0.017 | 0.025

Tributary Sites

SS.19 fs{lj;’zr EowiCeek atdinsagn 0175 | 0182 | 0156 | 0167 | 0279 | 0279

SBC-P2 SS&ZEBOW Cmnek at Eondi 0.056 | 0055 | 0065 | 0.156 | 0.129 | 0.029

$8.95 e 0032 | 0047 | 0054 | 0053 | 0.076 | 0.029
Springs

MCWC-MWB g&géwmw vl aib B ey 0.027 | 0034 | 0043 | 0034 | 0.014 | 0.038

MWB-SBC Mill-Willow Bypass near mouth 0.022 0.038 0.045 0.029 0.017 0.016

WSC-SBC Warm Springs Creek near mouth 0.008 0.013 0.012 0.012 ND 0.014

Little Blackfoot River at Beck

LBR-CFR-02 : 0.021 0.038 0.025 0.018 0.023 0.021
Hill Road
FC-CFR Flint Creek near mouth 0.027 0.054 0.044 0.051 0.056 0.035
Not sampled.
ND Not detected at analytical reporting limit.

Exceeds the Middle Rockies Ecoregion total phosphorus standard (0.030 mg/L: applies July 1
to September 30: MDEQ [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).
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Figure 2-33. Boxplots of total phosphorus concentrations (mg/L) at Clark Fork River
mainstem monitoring stations, 2016. Horizontal line represents total phosphorus
standard [ARM 17.30.631].
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Figure 2-34. Boxplots of total phosphorus concentrations (mg/L) at Clark Fork River
tributary monitoring stations, 2016. Horizontal line represents total phosphorus
standard [MDEQ, 2014].
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2.3.6 Contaminants of Concern

2.3.6.1 Arsenic

In the Clark Fork River mainstem in 2016, dissolved arsenic concentrations ranged from
0.004-0.019 mg/L [Table 2-8] and total recoverable concentrations ranged from 0.006-0.025 mg/L
[Table 2-9]. Exceedances of the dissolved arsenic performance goal occurred at all Reach A sites
(i.e., CFR-03A, CFR-07D, CFR-11F, CFR-27H, and CFR-34) during all Q2 and Q3 sample
periods and at three of five Reach A sites in Q1 [Table 2-8]. Exceedances of the total recoverable
arsenic performance goal were less frequent compared to the dissolved performance goal and
were isolated to the Q2 sample periods [Table 2-8; Table 2-9].

Dissolved and total recoverable arsenic concentrations at each Clark Fork River mainstem
site were similar in 2016 compared to prior monitoring years [Figure 2-35; Figure 2-36]. Over
the period of monitoring at these mainstem sites, there do not appear to be any temporal trends
at these sites in either dissolved or total recoverable arsenic concentrations given the variability
in these data [Figure 2-35; Figure 2-36].

Longitudinally, mainstem sites Reach A sites (i.e., sites sampled between river mile 3-42)
appear to have substantially higher median arsenic concentrations compared to mainstem sites
downstream from Reach A based on data collected between 2010-2016 [Figure 2-37; Figure
2-38].

In the Clark Fork River tributaries in 2016, dissolved arsenic concentrations ranged from
0.003-0.039 mg/L [Table 2-8] and total recoverable concentrations ranged from 0.004-0.041 mg/L
[Table 2-9]. Exceedances of the dissolved arsenic performance goal occurred in both Silver Bow
Creek sites located downstream from the Warm Springs Ponds (i.e., SBC-P2 and SS-25) during
all Q2 and Q3 sample periods and the total recoverable performance goal as well in some of
those samples [Table 2-8; Table 2-9]. Exceedances of the dissolved arsenic performance goal also
occurred in both Mill-Willow Creek sites during all sample periods except Q4 [Table 2-8] and
samples from those sites exceeded the total recoverable performance goal in all Q2 and Q3
sample periods [Table 2-9].

Dissolved and total recoverable arsenic concentrations at each Clark Fork River tributary
site were similar in 2016 compared to prior monitoring years although at the Silver Bow Creek
sites located downstream from the Warm Springs Ponds and the Mill-Willow Creek sites arsenic
concentrations have been highly variable [Figure 2-39; Figure 2-40]. 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 2-39; Figure 2-40].

Based on samples collected in Clark Fork River tributaries between 2010-2016, median
dissolved and total recoverable arsenic concentrations increased by more than double between
paired sites in Silver Bow Creek above (SS-19) and below (SBC-P2) the Warm Springs Ponds
[Figure 2-41; Figure 2-42]. In Mill-Willow Creek, between paired sites above (MCWC-MWB) and
below (MWB-SBC) the Mill-Willow Bypass, median dissolved and total recoverable arsenic
concentrations were similar [Figure 2-41; Figure 2-42]. The Silver Bow Creek sites below the
Warm Springs Ponds (SBC-P2 and SS-25) and the two Mill-Willow Creek sites had the highest
median arsenic concentrations of any tributary sites followed by Lost Creek and Flint Creek
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[Figure 2-41; Figure 2-42]. The lowest median arsenic concentrations occurred in Racetrack
Creek, the Little Blackfoot River sites, and Rock Creek [Figure 2-41; Figure 2-42].

Table 2-8. Dissolved arsenic concentrations (mg/L) at Clark Fork River Operable Unit
monitoring stations, 2016.

Sample Period

Site ID Site Location Q2
Q — — Q3 | Q4
Rising | Peak | Falling
Mainstem Sites
CFR-03A Clark Fork River near Galen 0.007
CFR-07D Clark Fork River at Galen Road 0.008
CFR.11F Clark Fork River at Gemback 0.008
Road
CFR-27TH Clark Fork River at Deer Lodge 0.008
CFR.34 Clark Fork River at Williams- 0.009
Tavenner Bridge
CFR-116A Clark Fork River at Turah 0.006 0.004 0.006 0.006 0.006 0.006
Tributary Sites
3819 Silver Bow Creek at Frontage
Road
Silver Bow Creek at Pond 2
BECES Qutfall
38.95 Silv.er Bow Creek at Warm
Springs
MCWC.MWE Mill-Willow Creek at Frontage
Road
MWB-SBC Mill-Willow Bypass near mouth
WSC-SBC Warm Springs Creek near mouth
LRREERRY | e koo Rivannt Dotk 0.004 | 0.004 | 0004 | 0004 | 0.005 | 0.003
Hill Road
FC-CFR Flint Creek near mouth 0.007 0.006 0.006 0.009 0.008 0.007

Not sampled.

Exceeds specified arsenic surface water performance goal for dissolved concentration (0.010

mg/L) [USEPA. 2004].



Table 2-9. Total recoverable arsenic concentrations (mg/L) at Clark Fork River
Operable Unit monitoring stations, 2016.

Sample Period
Site ID Site Location Q2
Q1 Q3 Q4
Rising | Peak | Falling
Mainstem Sites

CFR-03A Clark Fork River near Galen 0.012 0.016 0.008
CFR-07D Clark Fork River at Galen Road 0.015 0.014 0.009
CFR.11F Clark Fork River at Gemback 0.015 0.016 0.009

Road
CFR-27TH Clark Fork River at Deer Lodge 0.014 0.013 0.011
CFR-34  laxk Fork Bivem gk Williomy: 0.014 0.012 | 0.015

Tavenner Bridge
CFR-116A Clark Fork River at Turah 0.007 0.006 0.007

Tributary Sites

SS-19 g‘j:gr S 0.006 | 0.007 | 0.008
SBC.P2 Silver Bow Creek at Pond 2 0.007 0.014

Qutfall
3895 Silv.er Bow Creek at Warm 0.012

Springs
MCWC-MWB I];I;ll(-iWﬂlow el Froniigs 0.016 | 0.013
MWB-SBC Mill-Willow Bypass near mouth 0.018 0.012
WSC-SBC Warm Springs Creek near mouth 0.005 0.005 0.005 0.005 0.006 0.005
iBRorRyy | [t BlackndtHiverat Baek 0.004 | 0005 | 0005 | 0005 | 0.005 | 0.004

Hill Road
FC-CFR Flint Creek near mouth 0.008 0.020 0.010 0.010 0.008 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. Dissolved arsenic concentrations at mainstem sampling sites in the Clark
Fork River Operable Unit, 2010-2016. Horizontal line represents the arsenic surface
water performance goal for dissolved concentration [USEPA, 2004].
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Figure 2-36. Total recoverable arsenic concentrations at mainstem sampling sites in
the Clark Fork River Operable Unit, 2010-2016. Horizontal line represents the arsenic
surface water performance goal for total recoverable concentration [USEPA, 2004].
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Figure 2-37. Boxplots of dissolved arsenic concentration by river mile at mainstem
sampling sites in the Clark Fork River Operable Unit, 2010-2016!!. Horizontal line

represens the arsenic surface water performance goal for dissolved concentration
[USEPA, 2004].

11 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled

only during some years: river mile 7 and 11 (2013-2016), river mile 34 (2015-2016), river mile 42 (2010-2014),
river mile 53 (2010-2012), and river mile 84 (2010-2012 and 2014).
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Figure 2-38. Boxplots of total recoverable arsenic concentration by river mile at
mainstem sampling sites in the Clark Fork River Operable Unit, 2010-201612.
Horizontal line represens the arsenic surface water performance goal for total
recoverable concentration [USEPA, 2004].

12 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: river mile 7 and 11 (2013-2016), river mile 34 (2015-2016), river mile 42 (2010-2014),
river mile 53 (2010-2012), and river mile 84 (2010-2012 and 2014).
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Figure 2-39. Dissolved arsenic concentrations at tributary sampling sites!3 in the
Clark Fork River Operable Unit, 2010-2016. Horizontal line represents the arsenic
surface water performance goal for dissolved concentration [USEPA, 2004].

13 Tributary abbreviations: SBC = Silver Bow Creek, MWC = Mill-Willow Creek, and LBR = Little Blackfoot
River.
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Figure 2-40. Total recoverable arsenic concentrations at tributary sampling sites4 in
the Clark Fork River Operable Unit, 2010-2016. Horizontal line represents the arsenic
surface water performance goal for total recoverable concentration [USEPA, 2004].

14 Tributary abbreviations: SBC = Silver Bow Creek, MWC = Mill-Willow Creek, and LBR = Little Blackfoot
River.
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Figure 2-41. Boxplots of dissolved arsenic concentration by river mile at tributary
sampling sites in the Clark Fork River Operable Unit, 2010-2016!5. Horizontal line
represents the arsenic surface water performance goal for dissolved concentration
[USEPA, 2004].

15 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: Silver Bow Creek at Frontage Road (2014-2016), at Pond 2 outfall (2013-2016), and at
Warm Springs (2011-2016); Mill-Willow Creek sites, Warm Springs Creek and Flint Creek (2012-2016); Lost
Creek, Racetrack Creek, and Rock Creek (2012); Little Blackfoot River near mouth (2012-2014) and at Beck
Hill Road (2014-2016).

73



0.08

0.06

0.04 —

Arsenic, Total Recoverable (mafl)

0.02

I

|,____
|____
H[H
:
T

F

=]

0.00 —

Lost Creelk —
Racetrack Creek —
Flint Creek —
Rock Creek —

Warm Springs Creek —

Silver Bow Creek at Frontage Road
Silver Bow Creek at Pond 2 outfall —
Silver Bow Creek at Warm Springs —
Mill-VWillow Creek at Frontage Road
Mill-\Willow Bypass near mouth
Little Blackfoot River near mouth — D:H

Little Blackfoot River at Beck Hill Road —

Figure 2-42. Boxplots of total recoverable arsenic concentration by river mile at
tributary sampling sites in the Clark Fork River Operable Unit, 2010-201626.
Horizontal line represents the arsenic surface water performance goal for total
recoverable concentration [USEPA, 2004].

16 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: Silver Bow Creek at Frontage Road (2014-2016), at Pond 2 outfall (2013-2016), and at
Warm Springs (2011-2016); Mill-Willow Creek sites, Warm Springs Creek and Flint Creek (2012-2016); Lost
Creek, Racetrack Creek, and Rock Creek (2012); Little Blackfoot River near mouth (2012-2014) and at Beck
Hill Road (2014-2016).
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2.3.6.2 Cadmium

In the Clark Fork River mainstem in 2016, total recoverable cadmium concentrations ranged
from <0.00003-0.00040 mg/L [Table 2-10]. No exceedances of the cadmium performance goal
occurred in the mainstem in 2016 [Table 2-10].

Total recoverable cadmium concentrations at each Clark Fork River mainstem site were
generally similar in 2016 compared to prior monitoring years, although in some prior years
(particularly 2011 and 2012) some Q2 samples had elevated concentrations relative to the other
samples [Figure 2-43].

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 2-43]. Longitudinally, median concentrations at these mainstem sites
increased gradually through Reach A from river mile 3 (Clark Fork River near Galen; CFR-03A)
to river mile 34 (Clark Fork River at Williams-Tavenner Bridge; CFR-34) and then decreased
downstream to river mile 116 (Clark Fork River at Turah; CFR-116A) [Figure 2-44].

Cadmium chronic compliance ratios in the mainstem samples since 2010 have only rarely
exceeded 1 and all exceedances occurred prior to 2013 [Figure 2-45]. As with concentrations,
there does not appear to be a monotonic trend in cadmium compliance ratios at any mainstem
sites [Figure 2-45]. Longitudinally in the mainstem Clark Fork River, the trend in median
compliance ratios is similar to the trend for concentrations [Figure 2-44; Figure 2-46].

In the Clark Fork River tributaries in 2016, total recoverable cadmium concentrations
ranged from <0.00003-0.00038 mg/L [Table 2-10]. No exceedances of the total recoverable
cadmium performance goal occurred in any Clark Fork River tributaries in 2016 [Table 2-10].

Total recoverable cadmium concentrations at each Clark Fork River tributary site were
similar in 2016 compared to prior monitoring years with the exception of the Silver Bow Creek
site above the Warm Springs Ponds (SS-19; Silver Bow Creek at Frontage Road [Figure 2-47].
At that site, total recoverable cadmium concentrations appear to be decreasing steadily since
monitoring began in 2014 [Figure 2-47].

Based on samples collected in Clark Fork River tributaries between 2010-2016, median total
recoverable cadmium concentrations decreased by more than double between paired sites in
Silver Bow Creek above (SS-19) and below (SBC-P2) the Warm Springs Ponds [Figure 2-48].
Similarly, in Mill-Willow Creek between paired sites above (MCWC-MWB) and below (MWB-
SBC) the Mill-Willow Bypass, median total recoverable cadmium concentrations decreased by
approximately double although the magnitude of the decrease between the Silver Bow Creek
sites was much greater [Figure 2-48]. Besides the Silver Bow Creek site above the Warm
Springs Ponds (SS-19), only thee samples collected in Clark Fork River tributaries have
exceeded the cadmium performance goal [Figure 2-49]. The highest median compliance ratios in
the tributary sites (by about double) have occurred in Silver Bow Creek at Frontage Road
[Figure 2-50] although compliance ratios at that site have steadily decreased since 2014 [Figure
2-49].
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Table 2-10. Total recoverable cadmium concentrations (mg/L) at Clark Fork River

Operable Unit monitoring stations, 2016.

Sample Period

Site ID Site Location Q2
Q1 Q3 Q4
Risisig | Paalke | Falling
Mainstem Sites
CFR-03A Clark Fork River near Galen 0.00016 | 0.00017 | 0.00014 | 0.00007 | 0.00004 | 0.00006
CFR-07D Clark Fork River at Galen Road 0.00013 | 0.00019 | 0.00014 | 0.00006 | 0.00004 | 0.00007
CFR-11F Clark Fork River at Gemback Road | 0.00015 | 0.00019 | 0.00016 | 0.00006 | ND | 0.00007
CFR-27H Clark Fork River at Deer Lodge 0.00017 | 0.00038 | 0.00024 | 0.00007 | 0.00004 | 0.00015
CFR-34 g‘:;i:gig’:: el 0.00018 | 0.00040 | 0.00023 | 0.00008 | ND | 0.00037
CFR-116A Clark Fork River at Turah 0.00009 | 0.00022 | 0.00010 | 0.00003 | 0.00003 | 0.00010
Tributary Sites
S$S-19 Silver Bow Creek at Frontage Road | 0.00038 | 0.00020 | 0.00021 | 0.00013 | 0.00031 | 0.00024
SBC-P2 Silver Bow Creek at Pond 2 Outfall | 0.00011 | 0.00025 | 0.00015 | 0.00004 | 0.00004 | 0.00011
SS-25 Silver Bow Creek at Warm Springs | 0.00012 | 0.0002 | 0.00013 | 0.00006 | 0.00003 | 0.00008
MCWC-MWB | Mill-Willow Creek at Frontage Road | 0.00006 | 0.00008 | 0.0001 | 0.00007 | 0.00004 | 0.00018
MWB-SBC Mill- Willow Bypass near mouth ND | 000011 | 00001 | 0.00007 | ND | 0.00004
WSC-SBC Warm Springs Creek near mouth 0.00004 | 0.00006 | 0.00006 | 0.00005 | 0.00027 | 0.00005
LBR-CFR-02 ;fif Blackfoot River at Beck Hill ND | 000003 | ND | 0.00004 [ ND ND
FC-CFR Flint Creek near mouth 0.00003 | 0.00017 | 0.00005 | ND ND ND
2 Not sampled.
ND Not detected at analytical reporting limit.

Exceeds chronic aquatic life standard [MDEQ, 2012b].




Figure 2-43. Total recoverable cadmium concentrations at mainstem sampling sites in
the Clark Fork River Operable Unit, 2010-2016. Dashed line represents the chronic
aquatic life standard!” [MDEQ, 2012b].

17 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-44. Boxplots of total recoverable cadmium concentration by river mile at
mainstem sampling sites in the Clark Fork River Operable Unit, 2010-201618, Dashed
line represents the chronic aquatic life standard!® [MDEQ, 2012b].

18 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: river mile 7 and 11 (2013-2016), river mile 34 (2015-2016), river mile 42 (2010-2014),
river mile 53 (2010-2012), and river mile 84 (2010-2012 and 2014).

19 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-45. Total recoverable cadmium chronic compliance ratios through time at
mainstem sampling sites in the Clark Fork River Operable Unit, 2010-2016. The
compliance ratio is the ratio of the sample concentration to the chronic aquatic life
standard [MDEQ, 2012b] represented by the gray line.
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Figure 2-46. Boxplots of total recoverable cadmium chronic compliance ratios at
mainstem sampling sites in the Clark Fork River Operable Unit, 2010-20162°, The
compliance ratio is the ratio of the sample concentration to the chronic aquatic life
standard [MDEQ, 2012b] represented by the gray line.

20 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: river mile 7 and 11 (2013-2016), river mile 34 (2015-2016), river mile 42 (2010-2014),
river mile 53 (2010-2012), and river mile 84 (2010-2012 and 2014).

80



Figure 2-47. Total recoverable cadmium concentrations at tributary sampling sites?2!
in the Clark Fork River Operable Unit, 2010-2016. Dashed line represents the chronic
aquatic life standard?2 [MDEQ, 2012b].

21 Tributary abbreviations: SBC = Silver Bow Creek, MWC = Mill-Willow Creek, and LBR = Little Blackfoot
River.

22 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-48. Boxplots of total recoverable cadmium concentration at tributary
sampling sites in the Clark Fork River Operable Unit, 2010-201623. Dashed line
represents the chronic aquatic life standard2¢ [MDEQ, 2012b].

23 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: Silver Bow Creek at Frontage Road (2014-2016), at Pond 2 outfall (2013-2016), and at
Warm Springs (2011-2016); Mill-Willow Creek sites, Warm Springs Creek and Flint Creek (2012-2016); Lost
Creek, Racetrack Creek, and Rock Creek (2012); Little Blackfoot River near mouth (2012-2014) and at Beck
Hill Road (2014-2016).

24 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-49. Total recoverable cadmium chronic compliance ratios through time at
tributary sampling sites2’ in the Clark Fork River Operable Unit, 2010-2016. The
compliance ratio is the ratio of the sample concentration to the chronic aquatic life
standard [MDEQ, 2012b] represented by the gray line.

25 Tributary abbreviations: SBC = Silver Bow Creek, MWC = Mill-Willow Creek, and LBR = Little Blackfoot
River.
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Figure 2-50. Boxplots of total recoverable cadmium chronic compliance ratios at
tributary sampling sites in the Clark Fork River Operable Unit, 2010-201626. The
compliance ratio is the ratio of the sample concentration to the chronic aquatic life
standard [MDEQ, 2012b] represented by the gray line.

26 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: Silver Bow Creek at Frontage Road (2014-2016), at Pond 2 outfall (2013-2016), and at
Warm Springs (2011-2016); Mill-Willow Creek sites, Warm Springs Creek and Flint Creek (2012-2016); Lost
Creek, Racetrack Creek, and Rock Creek (2012); Little Blackfoot River near mouth (2012-2014) and at Beck
Hill Road (2014-2016).
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2.3.6.3 Copper

In the Clark Fork River mainstem in 2016, dissolved copper concentrations ranged from
0.002-0.014 mg/L [Table 2-11]. No exceedances of the copper performance goal occurred in the
mainstem in 2016 [Table 2-11].

Dissolved copper concentrations at each Clark Fork River mainstem site were generally
similar in 2016 compared to prior monitoring years [Figure 2-51]. One exception in 2016
occurred at Galen Road in Q3 which had an abnormally elevated copper concentration [Figure
2-51].

Over the period of monitoring at these mainstem sites, there do not appear to be any
temporal trends at these sites in dissolved copper concentrations given the variability in these
data [Figure 2-51]. Longitudinally, median concentrations at these mainstem sites generally
increased gradually through Reach A from river mile 3 (Clark Fork River near Galen; CFR-03A)
to river mile 42 (Clark Fork River at Garrison; CFR-42F) and then decreased downstream to
river mile 116 (Clark Fork River at Turah; CFR-116A) [Figure 2-52].

Copper chronic compliance ratios in the mainstem samples since 2010 have rarely exceeded 1
at any sites although there were samples at all mainstem sites (except at Galen Road and at
Gemback Road) which have exceeded 1 [Figure 2-53]. As with concentrations, there does not
appear to be a monotonic trend in copper compliance ratios at any mainstem sites [Figure 2-53].
Longitudinally in the mainstem Clark Fork River, the trend in median compliance ratios is
similar to the trend for concentrations [Figure 2-52; Figure 2-54].

In the Clark Fork River tributaries in 2016, dissolved copper concentrations ranged from
<0.001-0.013 mg/LL [Table 2-11]. One exceedance of the dissolved copper performance goal
occurred in the Clark Fork River tributaries in 2016: in Silver Bow Creek at Frontage Road
during the Q2-Falling sample period [Table 2-11].

Dissolved copper concentrations at each Clark Fork River tributary site were similar in 2016
compared to prior monitoring years with the exception of the Silver Bow Creek site above the
Warm Springs Ponds (SS-19; Silver Bow Creek at Frontage Road [Figure 2-55]. At that site,
dissolved copper concentrations appear to be decreasing steadily since monitoring began in 2014
[Figure 2-55].

Based on samples collected in Clark Fork River tributaries between 2010-2016, median
dissolved copper concentrations decreased by about double between paired sites in Silver Bow
Creek above (SS-19) and below (SBC-P2) the Warm Springs Ponds [Figure 2-56]. In Mill-Willow
Creek between paired sites above (MCWC-MWB) and below (MWB-SBC) the Mill-Willow
Bypass, median dissolved copper concentrations were approximately equal [Figure 2-56].
Exceedances of the copper performance goal in tributary samples have been rare [Figure 2-57].
The highest median compliance ratios in the tributary sites (by about double) have occurred in
Silver Bow Creek at Frontage Road [Figure 2-58] although compliance ratios at that site have
steadily decreased since 2014 [Figure 2-57].
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Table 2-11. Dissolved copper concentrations (mg/L) at Clark Fork River Operable
Unit monitoring stations, 2016.

Sample Period

Site ID Site Location Q2
L Rising | Peak | Falling & %
Mainstem Sites
CFR-03A Clark Fork River near Galen 0.004 0.005 0.006 0.004 0.003 | 0.003
CFR-07D Clark Fork River at Galen Road 0.004 0.005 0.007 0.005 0.014 | 0.003
CFR-11F Clark Fork River at Gemback Road 0.005 0.005 0.007 0.005 0.005 | 0.003
CFR-27TH Clark Fork River at Deer Lodge 0.007 0.008 0.010 0.007 0.008 | 0.005
CFR-34 f;iﬁ::?;iﬁ’; EIRISIEESES 0.007 | 0.008 | 0.011 [ 0.008 | 0.007 | 0.005
CFR-116A Clark Fork River at Turah 0.003 0.003 0.004 0.004 0.002 | 0.002
Tributary Sites
SS-19 Silver Bow Creek at Frontage Road 0.013 0.010 0.008 0.009 0.007 | 0.011
SBC-P2 Silver Bow Creek at Pond 2 Outfall 0.003 0.007 0.010 0.004 0.003 | 0.005
SS-25 Silver Bow Creek at Warm Springs 0.003 0.006 0.007 0.003 0.003 | 0.003
MCWC-MWB | Mill-Willow Creek at Frontage Road 0.003 0.004 0.005 0.003 0.002 ND
MWB-SBC Mill-Willow Bypass near mouth 0.002 0.004 0.005 0.003 0.001 ND
WSC-SBC Warm Springs Creek near mouth 0.002 0.003 0.003 0.003 0.002 | 0.002
LBR-CFR-02 ;fif Blackfoot River at Beck Hill ND | 0001 | N | ND | ND | ND
FC-CFR Flint Creek near mouth ND ND ND 0.001 ND ND
- Not sampled.
ND Not detected at analytical reporting limit.

Exceeds federal ambient water quality criteria for chronic toxicity [USEPA. 1986].
_ Exceeds federal ambient water quality criteria for acute toxicity [USEPA. 1986].
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Figure 2-51. Dissolved copper concentrations at mainstem sampling sites in the Clark
Fork River Operable Unit, 2010-2016. Horizontal lines represent the chronic (dashed)
and acute (solid) aquatic life standards2? [MDEQ, 2012b].

27 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-52. Boxplots of dissolved copper concentration by river mile at mainstem
sampling sites in the Clark Fork River Operable Unit, 2010-201628. Horizontal lines
represent the chronic (dashed) and acute (solid) aquatic life standards2?® [MDEQ,
2012b].

28 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: river mile 7 and 11 (2013-2016), river mile 34 (2015-2016), river mile 42 (2010-2014),
river mile 53 (2010-2012), and river mile 84 (2010-2012 and 2014).

29 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-53. Dissolved copper chronic compliance ratios through time at mainstem
sampling sites in the Clark Fork River Operable Unit, 2010-2016. The compliance

ratio is the ratio of the sample concentration to the chronic aquatic life standard
[MDEQ, 2012b] represented by the gray line.
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Figure 2-54. Boxplots of dissolved copper chronic compliance ratios at mainstem
sampling sites in the Clark Fork River Operable Unit, 2010-20163°. The compliance

ratio is the ratio of the sample concentration to the chronic aquatic life standard
[MDEQ, 2012b] represented by the gray line.

30 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled

only during some: river mile 7 and 11 (2013-2016), river mile 34 (2015-2016), river mile 42 (2010-2014), river
mile 53 (2010-2012), and river mile 84 (2010-2012 and 2014).

90



Figure 2-55. Dissolved copper concentrations at tributary sampling sites3! in the
Clark Fork River Operable Unit, 2010-2016. Horizontal lines represent the chronic
(dashed) and acute (solid) aquatic life standards32 [MDEQ, 2012b].

31 Tributary abbreviations: SBC = Silver Bow Creek, MWC = Mill-Willow Creek, and LBR = Little Blackfoot
River.

32 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-56. Boxplots of dissolved copper concentration at tributary sampling sites in
the Clark Fork River Operable Unit, 2010-201633. Lines represent the chronic (dashed)
and acute (solid) aquatic life standards3¢ [MDEQ, 2012b].

33 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: Silver Bow Creek at Frontage Road (2014-2016), at Pond 2 outfall (2013-2016), and at
Warm Springs (2011-2016); Mill-Willow Creek sites, Warm Springs Creek and Flint Creek (2012-2016); Lost
Creek, Racetrack Creek, and Rock Creek (2012); Little Blackfoot River near mouth (2012-2014) and at Beck
Hill Road (2014-2016).

34 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-57. Dissolved copper chronic compliance ratios through time at tributary
sampling sites3s in the Clark Fork River Operable Unit, 2010-2016. The compliance
ratio is the ratio of the sample concentration to the chronic aquatic life standard
[MDEQ, 2012b] represented by the gray line.

35 Tributary abbreviations: SBC = Silver Bow Creek, MWC = Mill-Willow Creek, and LBR = Little Blackfoot
River.
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Figure 2-58. Boxplots of dissolved copper chronic compliance ratios at tributary
sampling sites in the Clark Fork River Operable Unit, 2010-201636. The compliance
ratio is the ratio of the sample concentration to the chronic aquatic life standard
[MDEQ, 2012b] represented by the gray line.

36 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: Silver Bow Creek at Frontage Road (2014-2016), at Pond 2 outfall (2013-2016), and at
Warm Springs (2011-2016); Mill-Willow Creek sites, Warm Springs Creek and Flint Creek (2012-2016); Lost
Creek, Racetrack Creek, and Rock Creek (2012); Little Blackfoot River near mouth (2012-2014) and at Beck
Hill Road (2014-2016).
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2.3.6.4 Lead

In the Clark Fork River mainstem in 2016, total recoverable lead concentrations ranged from
<0.0003-0.0139 mg/L [Table 2-12]. Exceedances of the lead performance goal occurred in the
mainstem during the Q2-Rising sample period at Deer Lodge, at Williams-Tavenner Bridge, and
at Turah [Table 2-12].

Total recoverable lead concentrations at each Clark Fork River mainstem site were generally
similar in 2016 compared to prior monitoring years, although the elevated Q2 concentrations in
2016 were generally low compared to the elevated Q2 samples in 2010, 2011, and 2012 [Figure
2-59].

Over the period of monitoring at these mainstem sites, there do not appear to be any
temporal trends in total recoverable lead concentrations given the variability in these data
[Figure 2-59]. Longitudinally, median concentrations at these mainstem sites increased
gradually through Reach A from river mile 3 (Clark Fork River near Galen; CFR-03A) to river
mile 34 (Clark Fork River at Williams-Tavenner Bridge; CFR-34) and then decreased
downstream to river mile 116 (Clark Fork River at Turah; CFR-116A) [Figure 2-60].

Lead chronic compliance ratios in the mainstem samples since 2010 have have occaissionally
exceeded 1 although some exceedances between 2010 and 2012 were quite elevated [Figure
2-61]. As with concentrations, there does not appear to be a monotonic trend in lead compliance
ratios at any mainstem sites [Figure 2-45]. Longitudinally in the mainstem Clark Fork River,
the trend in median compliance ratios is similar to the trend for concentrations [Figure 2-60;
Figure 2-62].

In the Clark Fork River tributaries in 2016, total recoverable lead concentrations ranged
from <0.0003-0.0177 mg/L [Table 2-12]. Exceedances of the total recoverable lead performance
goal occurred in Mill-Willow Creek at Frontage Road (Q2-Rising and Q4) and in Flint Creek
(Q2-Rising and Q2-Peak) in 2016 [Table 2-12].

Total recoverable lead concentrations at each Clark Fork River tributary site were similar in
2016 compared to prior monitoring years [Figure 2-63]. One site with temporal trends in total
recoverable lead concentrations which deviates somewhat from other sites in the CFROU is the
Mill-Willow Creek at Frontage Road site where the highest concentrations have occurred in Q4
rather than in Q2 [Figure 2-59; Figure 2-63]. This trend has also been observed in Silver Bow
Creek sites in the SSTOU where generally the highest total recoverable COC concentrations
occur during Q4 and are accompanied by high total suspended sediment concentrations
[RESPEC, 2016Db].

Based on samples collected in Clark Fork River tributaries between 2010-2016, median total
recoverable lead concentrations decreased by about double between paired sites in Silver Bow
Creek above (S5S-19) and below (SBC-P2) the Warm Springs Ponds [Figure 2-64]. Similarly, in
Mill-Willow Creek between paired sites above (MCWC-MWB) and below (MWB-SBC) the Mill-
Willow Bypass, median total recoverable lead concentrations decreased substantially [Figure
2-64]. Lead concentrations and compliance ratios in some tributary sites (i.e., Mill-Willow Creek
at Frontage Road, Racetrack Creek, and Flint Creek) have been highly variable [Figure 2-65].
The highest lead compliance ratios in the tributary sites have occurred in Flint Creek with
compliance ratios reaching nearly 14 [Figure 2-66].
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Table 2-12. Total recoverable lead concentrations (mg/L) at Clark Fork River
Operable Unit monitoring stations, 2016.

Sample Period

Site ID Site Location Q2
Q1 Q3 Q4
Rising | Peak | Falling
Mainstem Sites
CFR-03A Clark Fork River near Galen 0.0022 | 0.0024 | 0.0023 | 0.0012 | ND | 0.0007
CFR-07D Clark Fork River at Galen Road | 0.0026 | 0.0042 | 0.0028 | 0.0011 | ND | 0.0008
CFR-11F gla’;‘ e 0.0032 | 0.0047 | 0.0032 | 0.0010 | ND | 0.001
oa
CFR-27TH Clark Fork River at Deer Lodge | 0.0039 | 0.0139 | 0.0054 | 0.0011 | 0.0004 | 0.0035
CFR-34  mk Rore e Wil o 0.0044 | 0.0120 | 0.0058 | 0.0012 | ND | 0.0097
Tavenner Bridge
CFR-116A Clark Fork River at Turah 0.0023 | 0.0063 | 0.0025 | 0.0004 | 0.0006 | 0.0016

Tributary Sites

Silver Bow Creek at Frontage

SS-19 s 0.0018 | 0.0031 | 0.0021 | 0.0006 | 0.0021 | 0.0008
oa

SBC-P2 et 0.0019 | 0.0022 | 0.0007 | 0.0003 | 0.0004 | 0.0009
Outfall

SS.25 iyem Doy Creskoat W 0.0016 | 0.0021 | 0.0013 | 0.0009 | ND | 0.0008
Springs

MCWC-MWB ghuéwmm”creekat Erouiaes 0.0014 | 0.0017 | 0.0019 | 0.0010 | 0.0013 | 0.0060
oa

MWB-SBC Mill-Willow Bypass near mouth 0.0008 | 0.0022 | 0.0019 | 0.0010 | 0.0004 | 0.0006

WSC-SBC Warm Springs Creek near mouth | 0.0003 | 0.0010 | 0.0013 | 0.0011 ND 0.0006

iiern | DS BREEGIERRr Bk ND | 0.0013 | 0.0005 | ND ND ND
Hill Road

FC-CFR Flint Creek near mouth 0.0037 | 0.0177 | 0.0053 | 0.0013 | 0.0004 | 0.0009

s Not sampled.
ND Not detected at analytical reporting limit.
Exceeds chronic aquatic life standard [MDEQ. 2012b].

_ Exceeds acute aquatic life standard [MDEQ. 2012b].
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Figure 2-59. Total recoverable lead concentrations at mainstem sampling sites in the
Clark Fork River Operable Unit, 2010-2016. Dashed line represents the chronic
aquatic life standard3”’ [MDEQ, 2012b].

37 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-60. Boxplots of total recoverable lead concentration by river mile at
mainstem sampling sites in the Clark Fork River Operable Unit, 2010-201638. Dashed
line represents the chronic aquatic life standard3® [MDEQ, 2012b].

38 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: river mile 7 and 11 (2013-2016), river mile 34 (2015-2016), river mile 42 (2010-2014),
river mile 53 (2010-2012), and river mile 84 (2010-2012 and 2014).

39 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-61. Total recoverable lead chronic compliance ratios through time at
mainstem sampling sites in the Clark Fork River Operable Unit, 2010-2016. The
compliance ratio is the ratio of the sample concentration to the chronic aquatic life
standard [MDEQ, 2012b] represented by the gray line.
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Figure 2-62. Boxplots of total recoverable lead chronic compliance ratios at mainstem
sampling sites in the Clark Fork River Operable Unit, 2010-20164°, The compliance

ratio is the ratio of the sample concentration to the chronic aquatic life standard
[MDEQ, 2012b] represented by the gray line.

40 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled

only during some years: river mile 7 and 11 (2013-2016), river mile 34 (2015-2016), river mile 42 (2010-2014),
river mile 53 (2010-2012), and river mile 84 (2010-2012 and 2014).
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Figure 2-63. Total recoverable lead concentrations at tributary sampling sites4! in the
Clark Fork River Operable Unit, 2010-2016. Dashed line represents the chronic
aquatic life standard4z [MDEQ, 2012b].

41 Tributary abbreviations: SBC = Silver Bow Creek, MWC = Mill-Willow Creek, and LBR = Little Blackfoot
River.

42 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-64. Boxplots of total recoverable lead concentration at tributary sampling
sites in the Clark Fork River Operable Unit, 2010-201643. Dashed line represents the
chronic aquatic life standard4 [MDEQ, 2012b].

43 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: Silver Bow Creek at Frontage Road (2014-2016), at Pond 2 outfall (2013-2016), and at
Warm Springs (2011-2016); Mill-Willow Creek sites, Warm Springs Creek and Flint Creek (2012-2016); Lost
Creek, Racetrack Creek, and Rock Creek (2012); Little Blackfoot River near mouth (2012-2014) and at Beck
Hill Road (2014-2016).

44 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-65. Total recoverable lead chronic compliance ratios through time at
tributary sampling sites# in the Clark Fork River Operable Unit, 2010-2016. The
compliance ratio is the ratio of the sample concentration to the chronic aquatic life
standard [MDEQ, 2012b] represented by the gray line.

4 Tributary abbreviations: SBC = Silver Bow Creek, MWC = Mill-Willow Creek, and LBR = Little Blackfoot
River.
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Figure 2-66. Boxplots of total recoverable lead chronic compliance ratios at tributary
sampling sites in the Clark Fork River Operable Unit, 2010-201646. The compliance
ratio is the ratio of the sample concentration to the chronic aquatic life standard
[MDEQ, 2012b] represented by the gray line.

46 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: Silver Bow Creek at Frontage Road (2014-2016), at Pond 2 outfall (2013-2016), and at
Warm Springs (2011-2016); Mill-Willow Creek sites, Warm Springs Creek and Flint Creek (2012-2016); Lost
Creek, Racetrack Creek, and Rock Creek (2012); Little Blackfoot River near mouth (2012-2014) and at Beck
Hill Road (2014-2016).
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2.3.6.5 Zinc

In the Clark Fork River mainstem in 2016, total recoverable zinc concentrations ranged from
<0.008-0.080 mg/L [Table 2-13]. No exceedances of the zinc performance goal occurred in the
mainstem sites [Table 2-13].

Total recoverable zinc concentrations at each Clark Fork River mainstem site were generally
similar in 2016 compared to prior monitoring years, although the elevated Q2 concentrations in
2016 were generally low compared to the elevated Q2 samples in 2010, 2011, and 2012 [Figure
2-67].

Over the period of monitoring at these mainstem sites, there do not appear to be any
temporal trends in total recoverable zinc concentrations given the variability in these data
[Figure 2-67]. Longitudinally, median concentrations at these mainstem sites increased
gradually through Reach A from river mile 3 (Clark Fork River near Galen; CFR-03A) to river
mile 34 (Clark Fork River at Williams-Tavenner Bridge; CFR-34) and then decreased
downstream to river mile 116 (Clark Fork River at Turah; CFR-116A) [Figure 2-68].

Zinc chronic compliance ratios in the mainstem samples since 2010 have only rarely
exceeded 1 but all of those exceedances occurred prior to 2013. As with concentrations, there
does not appear to be a monotonic trend in zinc compliance ratios at any mainstem sites.
Longitudinally in the mainstem Clark Fork River, the trend in median compliance ratios is
similar to the trend for concentrations [Figure 2-68; Figure 2-70].

In the Clark Fork River tributaries in 2016, total recoverable zinc concentrations ranged
from <0.008-0.119 mg/L [Table 2-13]. No exceedances of the total recoverable zinc performance
goal occurred in the Clark Fork River tributaries in 2016 [Table 2-13].

Total recoverable zinc concentrations at each Clark Fork River tributary site were similar in
2016 compared to prior monitoring years with the possible exception of Silver Bow Creek at
Frontage Road [Figure 2-71]. At the Silver Bow Creek at Frontage Road site there may be a
decreasing trend but there is a high degree of variability in the zinc concentrations at the site
which makes a trend difficult to discern [Figure 2-71].

Based on samples collected in Clark Fork River tributaries between 2010-2016, median total
recoverable zinc concentrations decreased by seven times between paired sites in Silver Bow
Creek above (SS-19) and below (SBC-P2) the Warm Springs Ponds [Figure 2-72]. Similarly, in
Mill-Willow Creek between paired sites above (MCWC-MWB) and below (MWB-SBC) the Mill-
Willow Bypass, median total recoverable zinc concentrations decreased but not by nearly as
large a margin as in Silver Bow Creek [Figure 2-72]. Zinc compliance ratios in Silver Bow Creek
at Frontage Road appear to be decreasing through time but do not appear to be changing
through time at other tributary sites [Figure 2-73]. The highest median zinc compliance ratios
in the tributary sites have occurred in Silver Bow Creek at Frontage Road (by a large margin)
although no samples at that site have compliance ratios >1 [Figure 2-74]. The only sample
collected in any tributary sites with a compliance ratio >1 was collected in Flint Creek in 2012
[Figure 2-73].
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Table 2-13. Total recoverable zinc concentrations (mg/L) at Clark Fork River
Operable Unit monitoring stations, 2016.

Sample Period

Site ID Site Location Q2
Q1 Q3 Q4
Rising \ Peak \ Falling
Mainstem Sites

CFR-03A Clark Fork River near Galen 0.022 0.025 0.023 0.009 ND 0.009
CFR-07D Clark Fork River at Galen Road 0.022 0.031 0.025 0.010 ND 0.011
CFR-11F Clark Fork River at Gemback 0.027 | 0.036 | 0029 | 0010 | ND | 0013

Road
CFR-27TH Clark Fork River at Deer Lodge 0.033 0.072 0.040 0.010 ND 0.031
CFR-34 Clark Fork River at Williams- 0.034 | 0.080 | 0.041 | 0011 | ND | 0.069

Tavenner Bridge
CFR-116A Clark Fork River at Turah 0.022 0.045 0.022 ND ND 0.017

Tributary Sites

Silver Bow Creek at Frontage

SS-19 0.119 0.069 0.057 0.020 0.064 0.100
Road

SBC-P2 Silver Bow Creek at Pond 2 0.021 | 0.044 | 0022 | ND ND | 0.016
Outfall

SS-25 Silver Bow Creek at Warm 0.017 | 0.031 | 0018 | ND ND | 0.011
Springs

MCWC-MWB ;fféwmow Creek at Frontage 0.011 | 0.009 | 0012 | ND ND | 0.024

MWB-SBC Mill-Willow Bypass near mouth ND 0.012 0.011 ND 0.008 ND

WSC-SBC Warm Springs Creek near mouth ND ND ND ND ND ND

LBR.CFR-02 L1.ttle Blackfoot River at Beck ND 0.008 ND ND ND ND
Hill Road

FC-CFR Flint Creek near mouth 0.012 0.053 0.016 ND ND ND

ND Not detected at analytical reporting limit.
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Figure 2-67. Total recoverable zinc concentrations at mainstem sampling sites in the
Clark Fork River Operable Unit, 2010-2016. Line represents the chronic/acute aquatic
life standard4’ [MDEQ, 2012b].

47 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-68. Boxplots of total recoverable zinc concentration by river mile at
mainstem sampling sites in the Clark Fork River Operable Unit, 2010-201648. Line
represents the chronic/acute aquatic life standard4® [MDEQ, 2012b].

48 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: river mile 7 and 11 (2013-2016), river mile 34 (2015-2016), river mile 42 (2010-2014),
river mile 53 (2010-2012), and river mile 84 (2010-2012 and 2014).

49 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-69. Total recoverable zinc chronic compliance ratios through time at
mainstem sampling sites in the Clark Fork River Operable Unit, 2010-2016. The
compliance ratio is the ratio of the sample concentration to the chronic/acute aquatic
life standard [MDEQ, 2012b] represented by the gray line.
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Figure 2-70. Boxplots of total recoverable zinc chronic/acute compliance ratios at
mainstem sampling sites in the Clark Fork River Operable Unit, 2010-20165°. The
compliance ratio is the ratio of the sample concentration to the chronic/acute aquatic
life standard [MDEQ, 2012b] represented by the gray line.

50 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: river mile 7 and 11 (2013-2016), river mile 34 (2015-2016), river mile 42 (2010-2014),
river mile 53 (2010-2012), and river mile 84 (2010-2012 and 2014).
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Figure 2-71. Total recoverable zinc concentrations at tributary sampling sites5! in the
Clark Fork River Operable Unit, 2010-2016. Line represents the chronic/acute aquatic
life standard52 [MDEQ, 2012b].

51 Tributary abbreviations: SBC = Silver Bow Creek, MWC = Mill-Willow Creek, and LBR = Little Blackfoot
River.
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Figure 2-72. Boxplots of total recoverable zinc concentration at tributary sampling
sites in the Clark Fork River Operable Unit, 2010-2016%. Line represents the
chronic/acute aquatic life standard5¢ [MDEQ, 2012b].

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

53 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: Silver Bow Creek at Frontage Road (2014-2016), at Pond 2 outfall (2013-2016), and at
Warm Springs (2011-2016); Mill-Willow Creek sites, Warm Springs Creek and Flint Creek (2012-2016); Lost
Creek, Racetrack Creek, and Rock Creek (2012); Little Blackfoot River near mouth (2012-2014) and at Beck
Hill Road (2014-2016).
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Figure 2-73. Total recoverable zinc chronic/acute compliance ratios through time at
tributary sampling sites? in the Clark Fork River Operable Unit, 2010-2016. The
compliance ratio is the ratio of the sample concentration to the chronic/acute aquatic
life standard [MDEQ, 2012b] represented by the gray line.

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

55 Tributary abbreviations: SBC = Silver Bow Creek, MWC = Mill-Willow Creek, and LBR = Little Blackfoot
River.
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Figure 2-74. Boxplots of total recoverable zinc chronic/acute compliance ratios at
tributary sampling sites in the Clark Fork River Operable Unit, 2010-2016%. The
compliance ratio is the ratio of the sample concentration to the chronic/acute aquatic
life standard [MDEQ, 2012b] represented by the gray line.

56 Not all sites were sampled each year or necessarily at the same time of year. The following sites were sampled
only during some years: Silver Bow Creek at Frontage Road (2014-2016), at Pond 2 outfall (2013-2016), and at
Warm Springs (2011-2016); Mill-Willow Creek sites, Warm Springs Creek and Flint Creek (2012-2016); Lost
Creek, Racetrack Creek, and Rock Creek (2012); Little Blackfoot River near mouth (2012-2014) and at Beck
Hill Road (2014-2016).
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2.3.7 Other Metals

2.3.7.1 Mercury

In the Clark Fork River near Drummond in 2016, total mercury concentrations ranged from
0.000007-0.000190 mg/L: and an exceedance of the mercury HHSWS occurred in the Q2-Rising
sample period [Table 2-14]. The concentrations observed at the near Drummond site in 2016
were similar to prior monitoring years at the site since 2012 [Figure 2-75]. Compared to
mainstem sites upstream from the near Drummond site, specifically the Deer Lodge and Gold
Creek sites, mercury concentrations were not substantially different at Drummond in 2012
[Figure 2-76]. However, the Deer Lodge and Gold Creek sites were not sampled after 2012
[Figure 2-76]. Three has been a high degree of variability in the mercury concentrations at the
near Drummond site, although about 75% of the samples at the near Drummond site were
below the human health surface water standard [Figure 2-76].

In Flint Creek in 2016, total mercury concentrations ranged from 0.000012-0.000830 mg/L
and exceedances of the mercury HHSWS occurred in Q1 and all Q2 sample periods [Table 2-14].
The concentrations observed at the site in 2016 were similar to prior monitoring years at the
site since 2012 [Figure 2-77]. Compared to all mainstem and tributary sites, total mercury
concentrations in Flint Creek were substantially higher [Figure 2-76; Figure 2-78]. Median
mercury concentrations in Flint Creek are approximately double the HHSWS [Figure 2-78] and
mean concentrations in Flint Creek were approximately four times higher than the HHSWS
between 2012-2016.

Table 2-14. Total mercury concentrations (mg/L) at Clark Fork River Operable Unit
monitoring stations, 2016.

Sample Period
Site ID Site Location Q2
Q1 T : Q3 Q4
Rising I Peak | Falling
Mainstem Sites
Clark Fork River near ”
CFR-84F 0.000035 | 0.000190 | 0.000037 | 0.000007 | 0.000023 | 0.000008
Drummond
Tributary Sites
FC-CFR Ej;ﬁtthcreek near 0.000140 | 0.000830 | 0.000420 | 0.000057 | 0.000012 | 0.000018

Exceeds human health surface water standard [0.000050 mg/L: MDEQ. 2012b].
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Figure 2-75. Total mercury concentrations at mainstem sampling sites in the Clark
Fork River Operable Unit, 2012-2016. Horizontal line represents the mercury human
health surface water standard [MDEQ, 2012b].
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Figure 2-76. Boxplots of total mercury concentration by river mile at mainstem
sampling sites in the Clark Fork River Operable Unit, 2012-201657. Horizontal line

represents the arsenic surface water performance goal for dissolved concentration
[USEPA, 2004].

57 All sites were sampled only in 2012 except at river mile 84 which was sampled from 2012-2016.
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Figure 2-77. Total mercury concentrations at tributary sampling sites in the Clark
Fork River Operable Unit, 2012-2016. Horizontal line represents the mercury human
health surface water standard [MDEQ, 2012b].
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Figure 2-78. Boxplots of total mercury concentration at tributary sampling sites in
the Clark Fork River Operable Unit, 2012-201658. Horizontal line represents the
arsenic surface water performance goal for dissolved concentration [USEPA, 2004].

58 All sites were sampled only in 2012 except Silver Bow Creek at Frontage Road (2014-2016) and Flint Creek
(2012-2016).
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2.3.7.2 Methylmercury

In the Clark Fork River near Drummond in 2016, methylmercury concentrations ranged
from 0.234-0.1.750 ng/L [Table 2-15]. The concentrations observed at the near Drummond site
in 2016 were generally similar to prior monitoring years at the site [Figure 2-79]. However, the
Q2-Rising 2016 sample near Drummond had the highest methylmercury concentration since
monitoring began in 2012 [Figure 2-79]. With the exception of that sample, methylmercury
concentrations at the near Drummond site have not appeared to differ substantially from
concentrations at the Deer Lodge and Gold Creek sites although there have been a small
number of samples collected at those two upstream sites [Figure 2-79].

In Flint Creek in 2016, methylmercury concentrations ranged from 0.413-4.050 ng/L [Table
2-15]. The concentrations observed at the site in 2016 were similar to prior monitoring years at
the site since 2012 [Figure 2-81]. Compared to all mainstem and tributary sites, median
methylmercury concentrations in Flint Creek were substantially higher [Figure 2-80; Figure
2-81].

Table 2-15. Methylmercury concentrations (ng/L) at Clark Fork River Operable Unit
monitoring stations, 2016.

Sample Period

Site ID Site Location Q2

1 3 4
Q Rising Peak Falling Q Q

Mainstem Sites

CFR.gaF | Clark Fork River near 0.444 1.750 0.543 0.180 0.443 0.234
Drummond

Tributary Sites

FC-CFR Flint Creek near mouth 1.170 4.050 1.460 0.997 0.414 0.413
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Figure 2-79. Methylmercury concentrations at mainstem sampling sites in the Clark
Fork River Operable Unit, 2012-2016.
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Figure 2-80. Boxplots of methylmercury concentration by river mile at mainstem
sampling sites in the Clark Fork River Operable Unit, 2012-201659.

59 All sites were sampled only in 2012 except at river mile 84 which was sampled from 2012-2016.
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Figure 2-81. Methylmercury concentrations at tributary sampling sites in the Clark
Fork River Operable Unit, 2012-2016.
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Figure 2-82. Boxplots of methylmercury concentration at tributary sampling sites in
the Clark Fork River Operable Unit, 2012-2016¢°,

60 All sites were sampled only in 2012 except Flint Creek which was sampled from 2012-2016.
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2.3.8 Data Validation

Data derived from laboratory analysis of surface water samples collected at upper Clark Fork
River locations were validated through field quality control samples (i.e., field duplicates and
field blanks) and laboratory control samples (lab duplicates, blanks, spikes, and reference and
calibration standards. Analysis of field quality measures are described in Appendix A. Results
of laboratory quality control measures are described in Appendix B. Data quality objectives
(DQOs) were evaluated for accuracy and precision. These DQOs were largely met in 2016 with a
few exceptions.

Analyte concentrations were measured in field blanks to evaluate sampling accuracy and the
extent to which the field techniques may have contaminated the samples. Twelve field blank
samples were collected in 2016 and twenty-five analytes were analyzed in each. Six field blanks
were also analyzed for total mercury and methylmercury concentrations. Therefore, in total 312
analyte concentrations were evaluated in the field blanks and 3.5% (11 of 312) of the analytes
had concentrations equal to or greater than the respective analytical reporting limit. Total
phosphorus was detected in 1% (2 of 12) of the field blank samples with concentrations of 0.004
mg/L and 0.008 mg/L= (reporting limit [RL] = 0.003 mg/L). Dissolved zinc was detected in 75%
(9 of 12) of the field blank samples; detectable dissolved zinc concentrations in field blanks
ranged from 0.008-0.012 mg/L (mean of detectable concentrations = 0.010 mg/L; RL = 0.008
mg/L).

Analyte concentrations were compared in field sample and field duplicate pairs to evaluate
overall sampling precision. Twelve field sample and field duplicate pairs were collected in 2016
and twenty-five analytes were analyzed in each. Six field sample and field duplicate pairs were
also analyzed for total mercury and methylmercury concentrations. Therefore, in total 312
comparisons were made between field sample and field duplicate pairs in 2016. The relative
percent difference (RPD) of each of those pairs exceeded 25% in 1.6% (5 of 312) of the pairs.
Some pairs had RPD >25% but either the field sample, field duplicate, or both had a
concentration that was less than five times greater than the RL and therefore the RPD from
those pairs were disregarded. Field sample and field duplicate pairs with RPD >25%, and
sample and duplicate concentrations >5 times the RL included: total mercury at FC-CFR on
March 14, 2016 (RPD = 35.3%); total recoverable lead at CFR-11F on April 28, 2016 (RPD =
59.7%), total nitrogen at FC-CFR on May 31, 2016 (RPD = 32.0%), total phosphorus at CFR-11F
on September 13, 2016 (RPD = 58.8%), and total phosphorus at FC-CFR on March 14, 2016
(RPD = 25.0%).

2.4 DISCUSSION

2.4.1 Streamflows

Compared to long-term median streamflows at the upper Clark Fork River sites, streamflows
in 2016 were generally characterized by relatively strong streamflows during the winter, earlier
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than normal runoff and subsidence of runoff, and lower than normal summer streamflows. At
some sites, summer and early fall lows were extreme. For example, in Flint Creek streamflows
reached a summer minima which was approximately one third of the long-term median.

2.4.2 Field Parameters

2.4.2.1 Water Temperature

Water temperature has considerable chemical and biological significance in riverine systems.
Stream temperatures reflect seasonal changes in net solar radiation as well as daily changes in
air temperature, and vary as a function of stream morphological characteristics, groundwater
inputs, shading, the presence of particulate matter in the water column, and other variables.
Optimal water temperatures for most trout species is approximately 12—-14 C. Sustained
temperatures in the 20-25 C temperature range can be fatal for trout.

Temperature monitoring results for the upper Clark Fork River monitoring stations during
2016 indicated modest seasonal and spatial variations that periodically were higher than the
preferred range for cold water organisms such as trout. The maximum recorded water
temperatures in the mainstem reached 18.7 C (at Deer Lodge) and 20.2 C in the tributaries
(Silver Bow Creek).

However, stream temperatures are extremely variable as a result of weather and diel
variation and this monitoring program is not intended to characterize extreme temperature
variations. More detailed hourly temperature data collected by Montana Fish, Wildlife and
Parks has indicated that water temperatures in the Clark Fork River and tributaries are often
were extremely stressful for trout, regularly exceeding 20 C and occasionally exceeding 25 C in
the summer months at many of these sites.

During Q4, water temperature in the mainstem Clark Fork River at the near Drummond site
were approximately 3 C warmer than at any other mainstem site. At that time, all other
mainstem sites had water temperatures of 0-0.4 C. It is not possible that diel warming was the
cause of the warmer temperatures at the near Drummond site because during the sample
period air temperatures remained at <25 C throughout. Therefore, it appears this river section
appears to receive relatively large proportion of groundwater. We have also observed that
during the winter this reach of the Clark Fork River generally remains free of ice even when
other river sections upstream and downstream are covered in ice.

2.4.2.2 pH

Water pH measures the acidity of water as the concentration of hydrogen ions on a
logarithmic scale. Acidity is influenced by water temperature, although the relationship is not
linear, and typically shows a weak inverse relationship to streamflow as concentrations of base
minerals tend to become diluted during runoff conditions. Acidity typically fluctuates on a diel
cycle in relation to stream metabolism, with pH highest during the day. As dissolved carbon
dioxide (a weak acid) levels increase during the night (because photosynthesis does not occur),
pH levels decrease. Stream pH has direct and indirect effects on water chemistry and the biota
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of aquatic systems. Declines in pH below 6.5 may reduce salmonid egg production and hatching
success, and may reduce the emergence of some aquatic insects. The solubility of some metals
varies with pH. This is important in systems such as the Clark Fork River where metal
concentrations in sediments are elevated. Stream pH also affects a variety of other instream
chemical equilibria, for example the proportion of ammonia present in the toxic (un-ionized)
form.

MDEQ stream classifications in the upper Clark Fork River watershed vary by stream and
recommended pH levels differ based on the classification. In the Clark Fork River mainstem
downstream from Deer Lodge recommended pH is a range of 6.5-8.5 and upstream from Deer
Lodge the recommended range is 6.5-9.0 [ARM 17.30.607]. One mainstem site had pH exceeding
the recommended range: at Williams-Tavenner Bridge during three sample periods of 2016.
Based on those exceedances, MDEQ could potentially enact restrictions for any discharges to
the river which were above 8.5. Causes of the elevated pH at this site may have been related to
increased primary productivity from nutrient enrichment.

In addition, two tributary sites had pH above maximum recommended levels according to the
MDEQ stream classifications: both Mill-Willow Creek sites (classified as “B-1”; recommended
pH range is 6.5-8.5) and Silver Bow Creek at the Pond 2 outfall (classified as “I”; recommended
pH range is 6.5-9.5) [ARM 17.30.607]. In the outfall of the Warm Springs Ponds, pH in Silver
Bow Creek is known to commonly exceed 9.0 during the summer (S. Lubick, Pioneer-Technical
Services, unpublished data). Elevated daytime pH may be the result of excessive liming, diel
cycles related to high productivity from nutrient enrichment, or both [Nimmick et al., 2011;
Chatham, 2012].

2.4.2.3 Conductivity

Conductivity is a quantitative measure of the ability of an aqueous solution to convey an
electrical current, and is a function of water temperature and the concentration of dissolved ions
in water. Conductivity provides an approximation of the concentration of dissolved solids in
water as well as its potential suitability for uses that may be limited by excessive salinity.
Conductivity also gives general insight into spatial and seasonal changes in water chemistry.

Elevated levels of conductivity reflecting high dissolved solids may limit some water uses,
such as irrigation or drinking water. Very low conductivity, as affected by watershed geology,
may contribute to low productivity of associated biological systems. Conductivity tends to be
inversely proportional to streamflow due to dilution from spring snowmelt runoff, and we
observed that conductivity was generally highest during the late summer sample period when
streamflows were lowest. Conductivity measured in the Clark Fork River mainstem in 2016
ranged from 159-535 puS/cm. In comparison, the USEPA states, “Studies of inland fresh waters
indicate that streams supporting good mixed fisheries have a (conductivity) range between 150
and 500 pS/ecm” [USEPA, 2015].

127



2.4.2.4 Dissolved Oxygen

Dissolved oxygen refers to the amount of oxygen dissolved in water. The capacity of water to
hold oxygen in solution is inversely proportional to water temperature. In addition to water
temperature, instream dissolved oxygen concentrations are affected by respiration of organisms,
photosynthesis of aquatic plants, the biochemical oxygen demand of substances in the water,
and the solubility of atmospheric oxygen. Dissolved oxygen levels fluctuate seasonally and over
diel cycles due to variation in rates of stream metabolism.

Adequate dissolved oxygen concentrations are required by biological stream communities
and for the decomposition of organic matter in the stream. Acceptable levels of dissolved oxygen
for the protection of aquatic life are defined in the Montana water quality standards [MDEQ,
2012b].

No dissolved oxygen concentrations in the CFROU in 2016 indicated water quality or water
use limitations associated with low oxygen concentrations (range: 8.4-15.9 mg/L). However, the
lowest dissolved oxygen concentrations are expected to occur in the pre-dawn hours and
monitoring occurred in the daytime at all sites.

Recent work indicates that anoxic conditions along the stream bottom of the Clark Fork
River beneath Cladophora mats in Reach C [M. Vallett, University of Montana, unpublished
data]. It is not known if those conditions also occur in other portions of the Clark Fork River but
Cladophora growth is prolific in Reach A and B of the CFROU as well. These anoxic conditions
may have a strong influence on stream ecology in the Clark Fork River.

2.4.2.5 Turbidity

Turbidity refers to the amount of light that is absorbed or scattered by water. Increasing
turbidity or “cloudiness” in surface waters usually results from the presence of suspended silt or
clay particles, organic matter, colored organic compounds, or microorganisms. Turbidity
usually, but not always, correlates closely with the total suspended sediment concentration
which measures the weight of suspended matter in solution. The lack of correlation between
those parameters may be due to variation in particle sizes, weights, or refractive properties of
the substances that contribute to turbidity.

Turbidity is an important parameter for drinking water. Elevated turbidity may impede
recreational and aesthetic uses of water. High turbidity may adversely affect feeding, growth,
and habitat quality for salmonids and other fishes, and may influence surface water
temperatures. The MDEQ has established maximum allowable increases above naturally
occurring turbidity. The allowable increase is 10 nephelometric turbidity units (NTU) for C-2
class streams (Clark Fork River from Warm Springs Creek to Cottonwood Creek), and five units
for C-1 (Clark Fork River from Cottonwood Creek to the Little Blackfoot River) and B-1
(remainder of Clark Fork) class streams [ARM 17.30.623; ARM 17.30.626-627].

Turbidity during the 2016 monitoring events was generally low although during the Q2-
Rising and Q4 sample periods it was relatively high. During those sample periods there wre
relatively large increases in turbidity between mainstem sites at Gemback Road (CFR-11F) and
Deer Lodge (CFR-27H) although those sites were not sampled on the same day. In Q4, turbidity
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increased by 12.3 NTU between the Deer Lodge (CFR-27H) and Williams-Tavenner Bridge
(CFR-34) which were each sampled within hour.

2.4.3 Total Suspended Sediment

Total suspended sediment measures the mass of material suspended in a given volume of
water. Suspended sediment measures sediment in the water column as opposed to sediment
transported along the stream bottom, which is known as bedload. Suspended sediment in
streams generally includes a range of particle sizes which may vary with watershed geology,
stream velocity, bed form, and turbulence. Excess fine sediment interferes with most water uses
and may have particularly adverse effects on benthic invertebrate and salmonid fish growth and
reproduction. Increased suspended sediment reduces light penetration and may affect primary
production by aquatic plants and the morphology of alluvial stream channels. In the Clark Fork
River system, many COC concentrations are directly correlated with suspended sediment
concentrations.

In general, total suspended sediment concentrations had spatial and seasonal patterns very
similar to those for turbidity. The highest mainstem suspended sediment concentrations
occurred in the lower half of Reach A at Deer Lodge and at Williams-Tavenner Bridge.

2.4.4 Common lons

Common ions describe basic water chemistry. Certain ions, such as sulfate, may indicate the
presence of mine related contaminants. Calcium and magnesium ions contribute to water
hardness, which helps to buffer the toxic effects of some metals. Aquatic life toxicity criteria for
metal COCs vary directly in relation to hardness. Hardness mitigates metals toxicity by
impeding the rate at which aquatic organisms absorb metals through the gills. Carbonate and
bicarbonate alkalinity contribute to the buffering system of surface waters to resist changes in
pH. Levels of water hardness and alkalinity also strongly influence the productivity of aquatic
systems. Western freshwater fisheries typically have alkalinity of 100-200 mg/L. In 2016, the
Clark Fork mainstem alkalinity ranged from 90-220 mg/L. Based on previous monitoring,
calcium is the dominant cation at the upper Clark Fork River monitoring network stations.

Water hardness in the Clark Fork River mainstem stations in 2016 ranged from “moderately
hard” to “very hard”. In comparison, most rivers in western Montana have “moderately hard” to
“hard” water [USGS, 2015]. The moderately elevated water hardness in the Clark Fork River
relative to other regional rivers is likely beneficial overall for aquatic life because water
hardness mitigates toxicity of heavy metals [USEPA, 1986]. Alkalinity in the upper mainstem
Clark Fork River was moderate to high which reflects a well buffered system, with good
potential for fish production barring other limitations.

In Mill-Willow Creek sulfate concentrations increased by nearly six times from above to
below the Mill-Willow Bypass section of Mill-Willow Creek (between sites MCWC-MWB and
MWB-SBC). Substantial increases occurred during all monitoring periods but the increases
were most significant during low water periods Q3 and Q4. These results suggest that remnant
sources of sulfate persist along the Mill-Willow Bypass stream corridor.
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2.4.5 Nutrients

Numeric water quality standards have been adopted for nutrients in the Clark Fork River
from the Warm Springs Creek confluence to the Blackfoot River confluence, a river section
which encompasses most of the CFROU [ARM 17.30.631]. The standards apply only to the
summer season (June 21 through September 21). The standards for this segment of the Clark
Fork River are 0.300 mg/L for total nitrogen and 0.020 mg/L for total phosphorus [ARM
17.30.631]. The standards do not apply to sample sites located on tributaries to the Clark Fork
River. Instead, summertime base numeric nutrient standards for the Middle Rockies Ecoregion
apply to the tributaries during the July 1 to September 30 time period. These standards are
0.300 mg/L for total nitrogen and 0.030 mg/L for total phosphorus [MDEQ, 2014].

The highest median and maximum total nitrogen concentrations observed in the Clark Fork
River mainstem in 2016 occurred at the Williams-Tavenner Bridge in Q4. This site is located
approximately five river miles downstream from the Deer Lodge sewage treatment lagoons. One
mainstem site exceeded the relevant total nitrogen standard (which is applicable in Q3): at Deer
Lodge (CFR-27H). In Q3, all mainstem sites had non-detectable concentrations of ammonia
(except the Williams-Tavenner Bridge site; CFR-34) and nitrate plus nitrite (except the Deer
Lodge site; CFR-27H).

Nutrient levels in Silver Bow Creek at Frontage Road, upstream from the Warm Springs
Ponds, exceeded the total nitrogen standard by approximately three times in Q3. In Q4 at the
same site, total nitrogen levels were approximately five times higher than at any site in the
CFROU monitoring network, and essentially 90% of the nitrogen was bioavailable (i.e.,
primarily nitrate plus nitrite).

Two of six mainstem sites (near Galen and at Williams-Tavenner Bridge) had total
phosphorus concentrations exceeding the Clark Fork River mainstem-specific total phosphorus
standard in Q3 2016. It is unknown if this phosphorus in the Clark Fork River is primarily
derived from natural (i.e., geologic) characteristics in the watershed or from nutrient
enrichment from anthropogenic influences. In contrast, the Silver Bow Creek site at Frontage
Road exceeded the total phosphorus standard by an order of magnitude in Q3 and most of this
phosphorus is presumably derived from the Butte wastewater treatment plant.

2.4.6 Contaminants of Concern

Overall, Reach A, extending from the Warm Springs Creek confluence to the Little Blackfoot
River confluence, has the largest volume of streamside tailings in the CFROU. In particular, the
uppermost portion of the river located upstream from the town of Deer Lodge has been
identified as an area of relatively heavy COC loading to the Clark Fork River [Sando et al.,
2014]. Surface water monitoring data collected in 2016 represents the seventh year of
monitoring in the CFROU for this monitoring program.

Monitoring from 2010-2012 represented baseline conditions in the CFROU immediately prior
to the start of remediation. Because remedial activities were just beginning in 2013, it was
considered unlikely that monitoring in 2013 would demonstrate much change in COC levels in
the river. The 2014 monitoring was the first year following complete cleanup of the Phase 1
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project area. In 2015, remedial actions were in progress in additional river sections (Phases 2, 5,
and 6) stretching approximately 6.4 miles in total and those cleanup actions were completed by
the end of 2016. Remedial actions in other portions of Reach A are likely to occur over a ten-year
period.

In 2016, exceedances of performance goals were rare for all COCs except arsenic and copper.
Of 36 samples collected in the Clark Fork River mainstem in 2016 (from six sites during six
sample periods), no samples (0%) had cadmium, copper, or zinc concentrations exceeding the
performance goals but 8% (3 of 36) of the samples had lead concentrations exceeding the
performance goal. Lead exceedances occurred only during the Q2-Rising sample period and
occurred at Deer Lodge, Williams-Tavenner Bridge, and Turah. Lead performance goal, which is
based on total recoverable concentrations, exceedances at Deer Lodge and Williams-Tavenner
Bridge corresponded to large total suspended sediment concentrations during the runoff period.
Exceedances at Turah may nave been related to very high inputs of lead from Flint Creek
during that sample period.

Arsenic commonly exceeded the performance goals for both dissolved and total recoverable
concentrations in 2016 in mainstem sites in Reach A. Of 30 samples collected in the Clark Fork
River in Reach A (five sites during six sample periods), 77% exceeded the dissolved arsenic and
37% exceeded the total recoverable arsenic performance goals. Silver Bow Creek below the
Warm Springs Ponds and Mill-Willow Creek were clearly sources of arsenic to the Clark Fork
River as 75% (18 of 24) of the samples from sites in those stream sections exceeded the dissolved
arsenic performance goal and 54% (13 of 24) of the samples exceeded the total recoverable
performance goal. Arsenic concentrations in Silver Bow Creek entering the Warm Springs
Ponds (at Frontage Road) were generally lower than the concentrations leaving the ponds (at
Warm Springs), particularly during warm periods (Q2 and Q3), indicating that arsenic is likely
remobilized in the ponds as described by others [Chatham, 2012]. These results also support
findings of the USGS monitoring program which identified the Warm Springs Ponds, the Mill-
Willow Bypass, and groundwater in the vicinity of the Warm Springs Ponds as substantial
arsenic sources to the upper Clark Fork River [Sando et al., 2014].

Examination of spatial and temporal compliance ratio trends for each COC is perhaps the
most important analysis in this monitoring program because improved compliance with water
quality standards was a primary impetus for the remedy in the CFROU. Based on evaluation of
plotted data, it does not appear that compliance ratios for any COCs have changed through time
at any CFROU site at this point. In contrast, a relatively short sample period in Silver Bow
Creek at Frontage Road (which is part of the SSTOU monitoring network where remedial
actions have largely been completed) demonstrates fairly clearly that cadmium, copper, and zinc
compliance ratios have decreased. We did not conduct any formal statistical analysis on these
data because we believe those analyses are premature at this time in the CFROU. Instead, this
report describes our own observations about the data from the plots presented. In the Clark
Fork mainstem, it appears that the variability in the data would likely swamp any ability to
discern changes in mean COC concentrations through time given the relatively short period of
monitoring to date and the variability in the data.
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2.4.7 Other Metals

Monitoring data continues to implicate Flint Creek as a primary source of mercury and
methylmercury to the Clark Fork River.

2.4.8 Data Validation

Generally, this monitoring program has satisfied the data quality objectives and data quality
indicators specified in the QAPP [Atkins, 2013]. However, quality control procedures have
consistently demonstrated that trace level contamination of dissolved field samples with zinc
occurs. The zinc contamination is isolated in the dissolved samples (strongly suggesting that the
filtering apparatus is responsible) which are not used for evaluation of performance goals.
Generally zinc contamination levels are very low and data quality objectives and data quality
indicators for all other constituents are very good. Therefore, we do not recommend any changes
to field, analysis, or quality assurance methods in the future.
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3.0 SEDIMENT

3.1 INTRODUCTION

No specific remediation performance standards were established within the CFROU ROD for
concentrations of COC metals in instream sediments [USEPA, 2004]. In lieu of performance
standards the “threshold effect concentration” (TEC) and “probable effect concentration” (PEC),
consensus-based sediment quality guidelines for benthic organisms [MacDonald et al., 2000],
provide useful reference values for instream sediment quality [Table 3-1]. At metal COC
concentrations above the TEC, benthic organisms may be affected by that COC. At metal COC
concentrations above the PEC, benthic organisms are likely to be affected by that COC.

Remedial actions to remove floodplain tailings deposits and reduce streambank erosion
within the CFROU are expected to result in reduced COC concentrations in instream sediments
within the Clark Fork River. Therefore, instream sediment COC concentrations will be
monitored in the CFROU prior to, during, and following remediation. This report reviews
spatial and temporal trends in instream sediment metals concentrations in the CFROU during
2016 and prior monitoring years.

Table 3-1. Reference values for contaminant of concern (COC) concentrations
(expressed as dry weight concentrations [DW]) in instream sediments within the
Clark Fork River Operable Unit. The threshold effect concentration (TEC) and
probable effect concentration (PEC) were described in MacDonald et al. [2000].

Contaminant of Concern Threshold Effect Concentration Probable Effect Concentration
(mg/kg-DW) (mg/kg-DW)
Arsenic 9.79 33
Cadmium 0.99 4.98
Copper 31.6 149
Lead 35.8 128
Zinc 121 459

3.2 METHODS

3.2.1 Monitoring Locations

Instream sediment was monitored at 14 CFROU sites in 2016 [Table 3-2; Figure 3-1]. The
monitoring network includes six sites on the Clark Fork River mainstem and eight sites on
tributary streams [Table 3-2]. The monitoring site locations in 2016 were the same as the
monitoring site locations in 2015. Some monitoring site changes have occurred in prior
monitoring years. Please see the project sampling and analysis plan for details of those changes
[RESPEC, 20164a].
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Table 3-2. Instream sediment sampling locations in the Clark Fork River Operable
Unit, 2016. Streamflows were measured at all sites which did not a have co-located
USGS streamflow gauge.

Coi}gglsted Location (GPS
Site ID Site Location Streamflow coordinates, NAD 83)
Gauge 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 Clark Fork River at Williams-Tavenner Bridge none 46.47119 -112.72492
CFR-116A Clark Fork at Turah 12334550 46.82646 -113.81424
Tributary Sites
SS-1961 Silver Bow Creek at Frontage Road none 46.12247 -112.80032
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
LC-7.562 Lost Creek near mouth 12323850 46.21862 -112.77384
RTC-1.5%3 Racetrack Creek near mouth none 46.28395 -112.74921
LBR-CFR-026¢ | Little Blackfoot River at Beck Hill Road none 46.53710 -112.72443

61 In 2015, site SS-19 was sampled under the Streamside Tailings Operable Unit (SSTOU) monitoring program
four times per year.

62 Site LC-7 (GPS Location: 46.22665, -112.76017) was replaced by site LC-7.5 in 2013.
63 Site RTC-1 (GPS Location: 46.28406, -112.74484) was replaced by site RTC-1.5 in 2013.
64 Site LBR-CFR (GPS Location: 46.51964, -112.79312; co-located USGS gauge: 12324590) was replaced by site

LBR-CFR-02 in 2014.
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Figure 3-1. Instream sediment sampling locations in the Clark Fork River Operable
Unit, 2016.
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3.2.2 Monitoring Schedule

At least one surface water monitoring event occurred during each calendar quarter of 2016.
Instream sediment samples were collected during the first quarter (Q1) and third quarter (Q3)
surface water monitoring events. The first monitoring event (Q1) occurred in the late winter,
prior to spring runoff from March 14-15. The late summer (Q3) monitoring event occurred
during low streamflow conditions from September 12-13.

3.2.3 Monitoring Parameters

Instream sediment samples were analyzed for dry weight (DW) total extractable metal
(arsenic, cadmium, copper, lead, and zinc) concentrations.

3.2.4 Sample Collection and Analysis

Sediment samples were collected by compositing subsamples from at least five deposition
zones in wadeable locations at each monitoring site. Sediment was scooped from the streambed
with a plastic spoon following the MDEQ standard operating procedure [MDEQ, 2012a]. The
fine fraction (particle diameter <0.065 mm) portion of each sample was isolated from each
composite sample by wet sieve in the laboratory shortly after collection and retained for
analysis of metal concentrations. Each sample was analyzed for total extractable dry weight
concentrations (mg/kg-DW) of arsenic, cadmium, copper, lead, and zinc following methods
identified in Table 3-3 The relative proportion (by weight) of the fine fraction sediment in each
sample was also determined. Sediment samples were analyzed by Energy Laboratories (Helena,
Montana). Prior to 2013, each sediment sample was sieved into three size fractions (<0.065 mm,
0.065-1 mm, and 1-2 mm), and each size fraction was independently analyzed for metal

concentrations.

Table 3-3. Analytes, methods, and reporting limits for instream sediment sampling in
the Clark Fork River Operable Unit, 2016.

Requested
Requested Reporting Holding Time .
Analyte Method Limit (mg/kg- (days) Bottle Preservative
DW)
Total Metals Digestion EPA 3050
Arsenic SW 6010B 5
Cadmium SW 6010B 0.2 1000 mL clear | 4+ 2 C during
Copper SW 6010B 5 180 glass wide shipment; -15
mouth jars C in laboratory
Lead SW 6010B 5
Zinc SW 6010B 5
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3.2.5 Data Analysis

Data were analyzed to assess spatial and temporal trends in sediment COC concentrations
(for all samples collected between 2014-2016) and to evaluate the frequency and magnitude TEC
and PEC reference value exceedances. To evaluate spatial trends, boxplots were created for
each COC at each site. 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), and outliers (circles above or below the whiskers which are any
observations >1.5 times the interquartile range). Boxplots were only generated for data with at
least five observations. If there were fewer than five observations at a particular site, a circle is
displayed for each observation. To evaluate temporal trends, scatterplots of COC concentrations
at each sample site were created.

3.2.6 Data Validation

Data quality objectives (DQOs) were established in the CFROU quality 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.

Variability in sediment metals concentrations among samples was assessed by comparing
field duplicate samples to field samples. Field duplicate samples were collected at the same
location and at the same time as field samples and were processed and analyzed by the same
methods. The relative percent difference (RPD) between the concentration in the field duplicate
and field sample pair was determined for each metal. Two field duplicate samples were collected
during each sampling event and RPD statistics were calculated for each field duplicate and field
sample pair.
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3.3 RESULTS

3.3.1 Sample Size Fraction

The proportion of sediment by size fraction in each 2016 CFROU sediment sample is
displayed in Table 3-4.

Table 3-4. Proportion of each sample collected in the Clark Fork River Operable Unit
composed of fine fraction (<0.065 mm) sediment particles, 2016.

Sample proportion (%)

Site ID Site Location
Q1 Q3
Mainstem Sites
CFR-03A Clark Fork River near Galen 13.5 2.6
CFR-07D Clark Fork River at Galen Road 18.0 2.4
CFR-11F Clark Fork River at Gemback Road 20.4 2.0
CFR-27H Clark Fork River at Deer Lodge 20.7 1.3
CFR-34 Clark Fork River at Williams-Tavenner Bridge 8.0 2.3
CFR-116A Clark Fork River at Turah 54.3 5.3
Tributary Sites
SS-19 Silver Bow Creek at Frontage Road 1.7 3.7
SS-25 Silver Bow Creek at Warm Springs 2.0 3.0
MCWC-MWB Mill-Willow Creek at Frontage Road 40.7 13.4
MWB-SBC Mill-Willow Bypass near mouth 3.0 2.3
WSC-SBC Warm Springs Creek near mouth 15.5 29.4
LC-7.5 Lost Creek near mouth 23.2 8.2
RTC-1.5 Racetrack Creek near mouth 2.6 1.5
LBR-CFR-02 Little Blackfoot River at Beck Hill Road 5.1 1.2
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3.3.2 Contaminants of Concern

3.3.2.1 Arsenic

In the Clark Fork River mainstem, fine fraction (<0.065 mm) sediment arsenic
concentrations ranged from 37-302 mg/kg-DW in 2016 [Table 3-5]. Exceedances of the TEC and
PEC reference values occurred at all sites during both sample periods in 2016 [Table 3-5].
Arsenic concentrations at each site were similar in 2016 compared to prior monitoring years
although there appears to be a high degree of variability at some sites (particularly near Galen
and at Galen Road) [Figure 3-2]. Given the small number of dry weight samples (i.e., <6), and
the variability of these samples, we do not believe it is reasonable to evaluate temporal trends
at these sites yet. However, longitudinally there does appear to be evidence that median
sediment arsenic concentrations are decreasing, in approximately an exponential fashion,
between Clark Fork River mainstem sites at Galen (river mile 0) and Turah (river mile 116),
with the possible exception of a slight increase at the Williams-Tavenner Bridge site (river mile
34) [Figure 3-3].

In the Clark Fork River tributaries, fine fraction (<0.065 mm) sediment arsenic
concentrations ranged from 26-314 mg/kg-DW in 2016 [Table 3-5]. Exceedances of the TEC and
PEC reference values occurred at all sites during both sample periods in 2016 with the
exception of the Little Blackfoot River, which exceeded the TEC but not the PEC, during both
sample periods [Table 3-5]. Arsenic concentrations at each tributary site were similar in 2016
compared to prior monitoring years, although at some sites arsenic concentrations in 2016 were
generally in the upper part of the range for that site (e.g., Mill-Willow Bypass near mouth)
[Figure 3-4]. Given the small number of dry weight samples (i.e., <6), and the variability of
these samples, we do not believe it is reasonable to evaluate temporal trends at these sites yet.
Among paired tributary sites in Silver Bow Creek (at Frontage Road and at Warm Springs) and
Mill-Willow Creek (at Frontage Road and near mouth), median arsenic concentrations were
about twice as high in Silver Bow Creek at the downstream site (at Warm Springs) and also
about twice as high in Mill-Willow Creek at the downstream site (near mouth) [Figure 3-5].
Among tributaries, the lowest median arsenic concentrations were in Racetrack Creek and the
Little Blackfoot River [Figure 3-5].
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Table 3-5. Total arsenic concentrations (mg/kg dry weight) in fine fraction (<0.065
mm) instream sediment samples from the Clark Fork River Operable Unit, 2016.

Sample concentration (mg/kg-DW) I

Site ID Site Location
Q1 | Q3 |
Mainstem Sites
CFR-03A Clark Fork River near Galen
CFR-07D Clark Fork River at Galen Road
CFR-11F Clark Fork River at Gemback Road
CFR-27TH Clark Fork River at Deer Lodge
CFR-34 Clark Fork River at Williams-Tavenner Bridge
CFR-116A Clark Fork River at Turah
Tributary Sites
SS-19 Silver Bow Creek at Frontage Road
SS-25 Silver Bow Creek at Warm Springs
MCWC-MWB Mill-Willow Creek at Frontage Road
MWB-SBC Mill-Willow Bypass near mouth
WSC-SBC Warm Springs Creek near mouth
LC-7.5 Lost Creek near mouth
RTC-1.5 Racetrack Creek near mouth
LBR-CFR-02 Little Blackfoot River at Beck Hill Road 27 26

Exceeds threshold effect concentration [MacDonald et al., 2000].

_ Exceeds probable effect concentration [MacDonald et al.. 2000].

140



Figure 3-2. Time series of total arsenic concentrations (dry weight) at each Clark
Fork River mainstem monitoring site, 2014-2016. Horizontal lines represent the
“threshold effect concentration” (TEC; dashed line) and the “probable effect
concentration” (PEC; solid line) [MacDonald et al., 2000].
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Figure 3-3. Boxplots of total arsenic concentration (dry weight) at each Clark Fork
River mainstem monitoring site, 2014-2016. River miles are measured downstream
from the Silver Bow Creek-Warm Springs Creek confluence. Horizontal lines
represent the “threshold effect concentration” (TEC; dashed line) and the “probable
effect concentration” (PEC; solid line) [MacDonald et al., 2000].
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Figure 3-4. Time series of total arsenic concentrations (dry weight) in tributaries of
the Clark Fork River, 2014-2016. Horizontal lines represent the “threshold effect
concentration” (TEC; dashed line) and the “probable effect concentration” (PEC;
solid line) [MacDonald et al., 2000].
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Figure 3-5. Boxplots of total arsenic concentration (dry weight) in Clark Fork River
tributary monitoring sites, 2014-2016. Horizontal lines represent the “threshold effect
concentration” (TEC; dashed line) and the “probable effect concentration” (PEC;
solid line) [MacDonald et al., 2000].
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3.3.2.2 Cadmium

In the Clark Fork River mainstem, fine fraction (<0.065 mm) sediment cadmium
concentrations ranged from 3.7-12.6 mg/kg-DW in 2016 [Table 3-6]. Exceedances of the TEC and
PEC reference values occurred at all sites during both sample periods in 2016 except for site
CFR-116A (Clark Fork River at Turah) which did not exceed the PEC in Q3 [Table 3-6].
Cadmium concentrations at each site were similar in 2016 compared to prior monitoring years
[Figure 3-6]. Given the small number of dry weight samples (i.e., <6) collected to date at these
sites, and the variability of these samples, we do not believe it is reasonable to evaluate
temporal trends at these sites yet. Longitudinally, there appears to be a slight declining trend
in median sediment cadmium concentrations between Clark Fork River mainstem sites at
Galen (river mile 0) and Turah (river mile 116) with the exception of the Williams-Tavenner
Bridge site (river mile 34) where concentrations appear to be relatively high [Figure 3-7].

In the Clark Fork River tributaries, fine fraction (<0.065 mm) sediment cadmium
concentrations ranged from 1.7-15.0 mg/kg-DW in 2016 [Table 3-6]. Exceedances of the
cadmium TEC occurred in all tributary sites in both sample periods of 2016, but PEC
exceedances occurred only in the Silver Bow Creek, Mill-Willow Creek, and Warm Springs
Creek sites [Table 3-6]. Cadmium concentrations in most tributary sites were similar in 2016 to
prior monitoring years, although at some sites cadmium concentrations have been highly
variable, particularly the Silver Bow Creek sites [Figure 3-8]. Given the small number of dry
weight samples (i.e., <6), and the variability of these samples, we do not believe it is reasonable
to evaluate temporal trends at these sites yet. Among paired tributary sites in Silver Bow Creek
(at Frontage Road and at Warm Springs), median cadmium concentrations were about 50%
higher in Silver Bow Creek above the Warm Springs Ponds (at Frontage Road) compared to the
site downstream from the ponds (at Warm Springs) [Figure 3-9]. However, median cadmium
concentrations were similar between sites on Mill-Willow Creek [Figure 3-9]. Median cadmium
concentrations in Lost Creek, Racetrack Creek, the Little Blackfoot River, and Flint Creek have
been well below the PEC since 2014 [Figure 3-9].
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Table 3-6. Total cadmium concentrations (mg/kg dry weight) in fine fraction (<0.065
mm) instream sediment samples from the Clark Fork River Operable Unit, 2016.

Sample concentration (mg/kg-WW)

Site ID Site Location
Q1 Q3
Mainstem Sites
CFR-03A Clark Fork River near Galen
CFR-07D Clark Fork River at Galen Road
CFR-11F Clark Fork River at Gemback Road
CFR-27H Clark Fork River at Deer Lodge
CFR-34 Clark Fork River at Williams-Tavenner Bridge
CFR-116A Clark Fork River at Turah
Tributary Sites
SS-19 Silver Bow Creek at Frontage Road
SS-25 Silver Bow Creek at Warm Springs
MCWC-MWB | Mill-Willow Creek at Frontage Road
MWB-SBC Mill-Willow Bypass near mouth
WSC-SBC Warm Springs Creek near mouth
LC-7.5 Lost Creek near mouth 2.9 2.6
RTC-1.5 Racetrack Creek near mouth 2.5 1.8 I
LBR-CFR-02 | Little Blackfoot River at Beck Hill Road 4 157 2.4 I

Exceeds threshold effect concentration [MacDonald et al., 2000].

_ Exceeds probable effect concentration [MacDonald et al.. 2000].
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Figure 3-6. Time series of total cadmium concentrations (dry weight) at each Clark
Fork River mainstem monitoring site, 2014-2016. Horizontal lines represent the
“threshold effect concentration” (TEC; dashed line) and the “probable effect
concentration” (PEC; solid line) [MacDonald et al., 2000].
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Figure 3-7. Boxplots of total cadmium concentration (dry weight) at each Clark Fork
River mainstem monitoring site, 2014-2016. River miles are measured downstream
from the Silver Bow Creek-Warm Springs Creek confluence. Horizontal lines
represent the “threshold effect concentration” (TEC; dashed line) and the “probable
effect concentration” (PEC; solid line) [MacDonald et al., 2000].
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Figure 3-8. Time series of total cadmium concentrations (dry weight) in tributaries of
the Clark Fork River, 2014-201665. Horizontal lines represent the “threshold effect
concentration” (TEC; dashed line) and the “probable effect concentration” (PEC;
solid line) [MacDonald et al., 2000].

65 One sample from the Silver Bow Creek at Frontage Road site collected on March 26, 2015 had an unusually
high cadmium concentration (97 mg/kg-DW) and is not displayed.
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Figure 3-9. Boxplots of total cadmium concentration (dry weight) in Clark Fork River
tributary monitoring sites, 2014-2016%. Horizontal lines represent the “threshold
effect concentration” (TEC; dashed line) and the “probable effect concentration”
(PEC; solid line) [MacDonald et al., 2000].

66 One sample from the Silver Bow Creek at Frontage Road site collected on March 26, 2015 had an unusually
high cadmium concentration (97 mg/kg-DW) and is not displayed.
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3.3.2.3 Copper

In the Clark Fork River mainstem, fine fraction (<0.065 mm) sediment copper concentrations
ranged from 412-2,330 mg/kg-DW in 2016 [Table 3-7]. Exceedances of the TEC and PEC
reference values occurred at all sites during both sample periods in 2016 [Table 3-7]. Copper
concentrations at each site were generally similar in 2016 compared to prior monitoring years
[Figure 3-10]. Given the small number of dry weight samples (i.e., <6) collected to date at these
sites, and the variability of these samples, we do not believe it is reasonable to evaluate
temporal trends at these sites yet. Longitudinally, there appears to be a declining trend in
median sediment copper concentrations between Clark Fork River mainstem sites at Galen
(river mile 0) and Turah (river mile 116) with the exception of the Williams-Tavenner Bridge
site (river mile 34) where concentrations appear to be relatively high [Figure 3-3].

In the Clark Fork River tributaries, fine fraction (<0.065 mm) sediment copper
concentrations ranged from 55-1,780 mg/kg-DW in 2016 [Table 3-7]. Exceedances of the copper
TEC and PEC occurred in all tributary sites except sites in Racetrack Creek and the Little
Blackfoot River [Table 3-7]. In Racetrack Creek and the Little Blackfoot River, all samples
exceeded the TEC in 2016 [Table 3-7]. Copper concentrations in most tributary sites were
similar in 2016 to prior monitoring years, although at the Silver Bow Creek at Frontage Road
site the copper concentrations have been quite variable [Figure 3-12]. Given the small number
of dry weight samples (i.e., <6), and the variability of these samples, we do not believe it is
reasonable to evaluate temporal trends at these sites yet. Among paired tributary sites in Silver
Bow Creek, median copper concentrations were about twice as high in Silver Bow Creek below
the Warm Springs Ponds (at Warm Springs) compared to the site upstream from the ponds (at
Frontage Road) [Figure 3-13]. In Mill-Willow Creek, median copper concentrations were similar
between sites [Figure 3-13]. Median copper concentrations in Racetrack Creek, the Little
Blackfoot River, and Flint Creek have been below the PEC since 2014 [Figure 3-13]. The highest
median copper concentrations in sediments since 2014 have occurred in Warm Springs Creek
[Figure 3-13].
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Table 3-7. Total copper concentrations (mg/kg dry weight) in fine fraction (<0.065
mm) instream sediment samples from the Clark Fork River Operable Unit, 2016.

Sample concentration (mg/kg-DW) I

Site ID Site Location
Q1 Q3 |
Mainstem Sites
CFR-03A Clark Fork River near Galen
CFR-07D Clark Fork River at Galen Road
CFR-11F Clark Fork River at Gemback Road
CFR-27H Clark Fork River at Deer Lodge
CFR-34 Clark Fork River at Williams-Tavenner Bridge
CFR-116A Clark Fork River at Turah
Tributary Sites
SS-19 Silver Bow Creek at Frontage Road
SS-25 Silver Bow Creek at Warm Springs
MCWC-MWB | Mill-Willow Creek at Frontage Road
MWB-SBC Mill-Willow Bypass near mouth
WSC-SBC Warm Springs Creek near mouth
LC-7.5 Lost Creek near mouth
RTC-1.5 Racetrack Creek near mouth 122 72
LBR-CFR-02 | Little Blackfoot River at Beck Hill Road 55 71 I

Exceeds threshold effect concentration [MacDonald et al.. 2000].
Exceeds probable effect concentration [MacDonald et al.. 2000].

152



Figure 3-10. Time series of total copper concentrations (dry weight) at each Clark
Fork River mainstem monitoring site, 2014-2016. Horizontal lines represent the
“threshold effect concentration” (TEC; dashed line) and the “probable effect
concentration” (PEC; solid line) [MacDonald et al., 2000].
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Figure 3-11. Boxplots of total copper concentration (dry weight) at each Clark Fork
River mainstem monitoring site, 2014-2016. River miles are measured downstream
from the Silver Bow Creek-Warm Springs Creek confluence. Horizontal lines
represent the “threshold effect concentration” (TEC; dashed line) and the “probable
effect concentration” (PEC; solid line) [MacDonald et al., 2000].
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Figure 3-12. Time series of total copper concentrations (dry weight) in tributaries of
the Clark Fork River, 2014-2016¢7. Horizontal lines represent the “threshold effect
concentration” (TEC; dashed line) and the “probable effect concentration” (PEC;
solid line) [MacDonald et al., 2000].

67 One sample from the Silver Bow Creek at Frontage Road site collected on March 26, 2015 had an unusually
high copper concentration (35,700 mg/kg-DW) and is not displayed.
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Figure 3-13. Boxplots of total copper concentration (dry weight) in Clark Fork River
tributary monitoring sites, 2014-201663. Horizontal lines represent the “threshold
effect concentration” (TEC; dashed line) and the “probable effect concentration”
(PEC; solid line) [MacDonald et al., 2000].

68 One sample from the Silver Bow Creek at Frontage Road site collected on March 26, 2015 had an unusually
high copper concentration (35,700 mg/kg-DW) and is not displayed.
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3.3.2.4 Lead

In the Clark Fork River mainstem, fine fraction (<0.065 mm) sediment lead concentrations
ranged from 3.7-12.6 mg/kg-DW in 2016 [Table 3-8]. Exceedances of the TEC and PEC reference
values occurred at all sites during both sample periods in 2016 except for site CFR-116A (Clark
Fork River at Turah) which did not exceed the PEC in Q3 [Table 3-8]. lead concentrations at
each site were similar in 2016 compared to prior monitoring years [Figure 3-14]. Given the
small number of dry weight samples (i.e., <6) collected to date at these sites, and the variability
of these samples, we do not believe it is reasonable to evaluate temporal trends at these sites
yet. Longitudinally, there appears to be a slight declining trend in median sediment lead
concentrations between Clark Fork River mainstem sites at Galen (river mile 0) and Turah
(river mile 116) with the exception of the Williams-Tavenner Bridge site (river mile 34) where
concentrations appear to be relatively high [Figure 3-15].

In the Clark Fork River tributaries, fine fraction (<0.065 mm) sediment lead concentrations
ranged from 69-471 mg/kg-DW in 2016 [Table 3-8]. Exceedances of the lead PEC occurred in all
2016 tributary samples except from Lost Creek and the Little Blackfoot River in Q1 [Table 3-8].
All tributary samples exceeded the lead TEC [Table 3-8]. Lead concentrations in most tributary
sites were similar in 2016 to prior monitoring years, although at some sites lead concentrations
have been highly variable, particularly the Silver Bow Creek sites [Figure 3-16]. Given the
small number of dry weight samples (i.e., <6), and the variability of these samples, we do not
believe it is reasonable to evaluate temporal trends at these sites yet. Among paired tributary
sites in Silver Bow Creek and Mill-Willow Creek it appears that lead concentrations were
similar [Figure 3-17]. The lowest median lead concentrations occurred in the Little Blackfoot
River [Figure 3-17].
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Table 3-8. Total lead concentrations (mg/kg dry weight) in fine fraction (<0.065 mm)
instream sediment samples from the Clark Fork River Operable Unit, 2016.

Sample concentration (mg/kg-WW) I

Site ID Site Location
Q1 Q3 |
Mainstem Sites
CFR-03A Clark Fork River near Galen
CFR-07D Clark Fork River at Galen Road
CFR-11F Clark Fork River at Gemback Road
CFR-27H Clark Fork River at Deer Lodge
CFR-34 Clark Fork River at Williams-Tavenner Bridge
CFR-116A Clark Fork River at Turah
Tributary Sites
SS-19 Silver Bow Creek at Frontage Road
SS-25 Silver Bow Creek at Warm Springs
MCWC-MWB | Mill-Willow Creek at Frontage Road
MWB-SBC Mill-Willow Bypass near mouth
WSC-SBC Warm Springs Creek near mouth
LC-7.5 Lost Creek near mouth
RTC-1.5 Racetrack Creek near mouth
LBR-CFR-02 | Little Blackfoot River at Beck Hill Road 69

Exceeds threshold effect concentration [MacDonald et al.. 2000].

_ Exceeds probable effect concentration [MacDonald et al.. 2000].
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Figure 3-14. Time series of total lead concentrations (dry weight) at each Clark Fork
River mainstem monitoring site, 2014-2016. Horizontal lines represent the “threshold
effect concentration” (TEC; dashed line) and the “probable effect concentration”
(PEC; solid line) [MacDonald et al., 2000].
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Figure 3-15. Boxplots of total lead concentration (dry weight) at each Clark Fork
River mainstem monitoring site, 2014-2016. River miles are measured downstream
from the Silver Bow Creek-Warm Springs Creek confluence. Horizontal lines
represent the “threshold effect concentration” (TEC; dashed line) and the “probable
effect concentration” (PEC; solid line) [MacDonald et al., 2000].
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Figure 3-16. Time series of total lead concentrations (dry weight) in tributaries of the
Clark Fork River, 2014-2016 Horizontal lines represent the “threshold effect
concentration” (TEC; dashed line) and the “probable effect concentration” (PEC;
solid line) [MacDonald et al., 2000].
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Figure 3-17. Boxplots of total lead concentration (dry weight) in Clark Fork River
tributary monitoring sites, 2014-2016. Horizontal lines represent the “threshold effect
concentration” (TEC; dashed line) and the “probable effect concentration” (PEC;
solid line) [MacDonald et al., 2000].
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3.3.2.5 Zinc

In the Clark Fork River mainstem, fine fraction (<0.065 mm) sediment zinc concentrations
ranged from 932-1,900 mg/kg-DW in 2016 [Table 3-9]. Exceedances of the PEC reference value
occurred at all sites during both sample periods in 2016 [Table 3-9]. Zinc concentrations at each
site were similar in 2016 compared to prior monitoring years [Figure 3-18]. Given the small
number of dry weight samples (i.e., <6) collected to date at these sites, and the variability of
these samples, we do not believe it is reasonable to evaluate temporal trends at these sites yet.
Longitudinally, there appears to be a slight declining trend in median sediment zinc
concentrations between Clark Fork River mainstem sites at Galen (river mile 0) and Turah
(river mile 116) with the exception of the Williams-Tavenner Bridge site (river mile 34) where
concentrations appear to be relatively high [Figure 3-19].

In the Clark Fork River tributaries, fine fraction (<0.065 mm) sediment zinc concentrations
ranged from 161-3,140 mg/kg-DW in 2016 [Table 3-9]. Exceedances of the zinc TEC occurred in
all tributary sites in both sample periods of 2016, but PEC exceedances occurred only in the
Silver Bow Creek, Mill-Willow Creek, and Warm Springs Creek sites [Table 3-9]. Zinc
concentrations in most tributary sites were similar in 2016 to prior monitoring years, although
in the Silver Bow Creek sites, zinc concentrations have been highly variable [Figure 3-20].
Given the small number of dry weight samples (i.e., <6), and the variability of these samples, we
do not believe it is reasonable to evaluate temporal trends at these sites yet. Among paired
tributary sites in Silver Bow Creek, median zinc concentrations were slightly lower at the
downstream site (at Warm Springs) [Figure 3-21]. Median zinc concentrations were nearly twice
as high in Mill-Willow Creek at the downstream site (near mouth) [Figure 3-21]. The lowest
median zinc concentrations occurred in Racetrack Creek and the Little Blackfoot River [Figure
3-21].
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Table 3-9. Total zinc concentrations (mg/kg dry weight) in fine fraction (<0.065 mm)

instream sediment samples from the Clark Fork River Operable Unit, 2016.

Site ID Site Location Sample concentration (mg/kg-WW) I
Q1 Q3 |
Mainstem Sites
CFR-03A Clark Fork River near Galen
CFR-07D Clark Fork River at Galen Road
CFR-11F Clark Fork River at Gemback Road
CFR-27H Clark Fork River at Deer Lodge
CFR-34 Clark Fork River at Williams-Tavenner Bridge
CFR-116A Clark Fork River at Turah
Tributary Sites
SS-19 Silver Bow Creek at Frontage Road
SS-25 Silver Bow Creek at Warm Springs
MCWC-MWB | Mill-Willow Creek at Frontage Road
MWB-SBC Mill-Willow Bypass near mouth
WSC-SBC Warm Springs Creek near mouth
LC-7.5 Lost Creek near mouth 292 375
RTC-1.5 Racetrack Creek near mouth 198 174 I
LBR-CFR-02 | Little Blackfoot River at Beck Hill Road 203 161 I

Exceeds threshold effect concentration [MacDonald et al.. 2000].
Exceeds probable effect concentration [MacDonald et al.. 2000].
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Figure 3-18. Time series of total zinc concentrations (dry weight) at each Clark Fork
River mainstem monitoring site, 2014-2016. Horizontal lines represent the “threshold
effect concentration” (TEC; dashed line) and the “probable effect concentration”
(PEC; solid line) [MacDonald et al., 2000].
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Figure 3-19. Boxplots of total zinc concentration (dry weight) at each Clark Fork
River mainstem monitoring site, 2014-2016. River miles are measured downstream
from the Silver Bow Creek-Warm Springs Creek confluence. Horizontal lines
represent the “threshold effect concentration” (TEC; dashed line) and the “probable
effect concentration” (PEC; solid line) [MacDonald et al., 2000].
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Figure 3-20. Time series of total zinc concentrations (dry weight) in tributaries of the
Clark Fork River, 2014-2016%%. Horizontal lines represent the “threshold effect
concentration” (TEC; dashed line) and the “probable effect concentration” (PEC;
solid line) [MacDonald et al., 2000].

69 One sample from the Silver Bow Creek at Frontage Road site collected on March 26, 2015 had an unusually
high zinc concentration (15,000 mg/kg-DW) and is not displayed.
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Figure 3-21. Boxplots of total zinc concentration (dry weight) in Clark Fork River
tributary monitoring sites, 2014-20167. Horizontal lines represent the “threshold
effect concentration” (TEC; dashed line) and the “probable effect concentration”
(PEC; solid line) [MacDonald et al., 2000].

70 One sample from the Silver Bow Creek at Frontage Road site collected on March 26, 2015 had an unusually
high cadmium concentration (15,000 mg/kg-DW) and is not displayed.

168



3.3.3 Data Validation

The quantitative portion of the data quality objectives (DQOs) for sampling precision consist
of comparisons between field sample and field duplicate concentrations for each analyte in the
monitoring program. In 2016, four field sample and field duplicate pairs were collected. In each
pair, five comparisons were made, one for each metal in the fine fraction (<0.065 mm). In total,
there were 20 analytes where field sample and duplicate relative percent difference (RPD)
comparisons were made. Of those, 0 of 20 (0.0%) had an RPD greater than the DQO specified for
sampling precision (40%). The range of RPD statistics among the 20 pairs was 0.0-34.5% (mean
=11.7%; SD = 11.6%).

3.4 DISCUSSION

3.4.1 Sample Size Fraction

Variability in sediment metals concentrations at any given monitoring site during any
particular sampling event may be influenced by channel morphology and depositional processes.
These factors may cause variability in the size composition of the sample, which in turn
influences the concentrations of metals in the sample as size fraction is strongly related
(inversely) to metal concentration in sediment samples in the CFROU. The proportion of
sediment in the fine size fraction (<0.065 mm) was highly variable among sites and among
sample periods. Sediment samples in the CFROU were analyzed in only the fine size fraction to
minimize variability due to size fraction.

3.4.2 Contaminants of Concern

At each site, results of 2016 sediment sampling for dry weight sediment COC concentrations
were generally consistent with previous dry weight results from 2014 and 2015. At this time, we
do not believe there are enough samples at these sites to evaluate temporal trends in COC
concentrations with a reasonable level of confidence.

Exceedances of the more lenient reference value (the TEC) occurred in all CFROU samples
for all COCs and exceedances of the more restrictive reference value (the PEC) were also quite
common for all COCs. All mainstem sites exceeded the PEC for each COC during both sample
periods with one exception: at Turah (CFR-116A) in Q3 cadmium did not exceed the PEC. In
some tributaries, exceedances of the PEC were just as frequent as in the mainstem sites. All
Silver Bow Creek, Mill-Willow Creek, and Warm Springs Creek samples exceeded the PEC for
each COC. Exceedances of the PECs were less common in Lost Creek, Racetrack Creek, and
particularly the Little Blackfoot River which only exceeded the PEC for zinc.

In the Clark Fork River mainstem since 2014, the highest cationic COC concentrations
(cadmium, copper, lead, zinc) have tended to occur in the uppermost portion of Reach A (near
Galen). Cation COC concentrations have generally decreased with downstream distance from
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the near Galen site (CF3-03A) with the exception of the Williams-Tavenner Bridge site (CFR-
34). At CFR-34, cation COC concentrations were slightly higher than expected given the
prevailing trend. However, sampling at CFR-34 did not begin until 2015 and therefore the
sample size at CFR-34 is lower (4) than at the other mainstem sites (6). Arsenic concentrations
in the mainstem also decreased with downstream distance from site CFR-03A but the decrease
with distance was even more pronounced. As with the cationic COCs, arsenic concentrations at
CFR-34 were a bit higher than expected given the overall trend.

Based on the median sediment COC concentrations observed in the tributaries and
mainstem since 2014, it appears that certain tributaries may be sources of COCs; specifically,
arsenic in the Mill-Willow Bypass, cadmium and zinc in Silver Bow Creek, and lead in Warm
Springs Creek. Median arsenic concentrations in the Mill-Willow Bypass near mouth (MWB-
SBC), median cadmium and zinc concentrations in Silver Bow Creek at Warm Springs (SS-25),
and median lead concentrations in Warm Springs Creek (WSC-SBC) were higher than at any
mainstem sites. Additionally, arsenic concentrations in Silver Bow Creek at Warm Springs and
cadmium concentrations in the Mill-Willow Bypass have been similar to concentrations in the
mainstem sites immediately downstream indicating that those tributaries also likely contribute
a substantial amount of contamination.

In addition to loading from the tributaries, arsenic concentrations increased substantially
(approximately doubling) in Silver Bow Creek between sites above and below the Warm Springs
Ponds and between sites in Mill-Willow Creek above and below the Mill-Willow Bypass
(adjacent to the Warm Springs Ponds). These results may warrant further investigation to
evaluate linkages between arsenic contamination in surface water in the ponds, groundwater,
and instream sediment.

3.4.3 Data Validation

All field sample and field duplicate pairs in 2016 had RPD statistics within 40% and
therefore satisfied the project goal for “overall precision” for 100% of the data collected in 2016.
A complete analysis of data validation procedures and results is described in Appendix A.
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4.0 PERIPHYTON

4.1 INTRODUCTION

This chapter describes results of periphyton (benthic algae) monitoring within the Clark
Fork River Operable Unit (CFROU) in 2016. A total of fourteen sites were sampled, including
six sites on the Clark Fork River and eight sites on tributary streams. Periphyton monitoring is
one element of the Montana Department of Environmental Quality program for evaluating the
influence of remediation on the ecology of the Clark Fork River.

Periphyton samples were analyzed for non-diatom (soft-bodied) algae, and diatom algae
taxonomy and community structure. A suite of analytical metrics was applied to the diatom
data to assess the degree of impairment from metals, nutrients, and sedimentation. These
metrics included a stressor-specific tool developed for the Middle Rockies Ecoregion [Teply,
2010a; 2010b] and adopted by MDEQ as a periphyton standard operating procedure for
determining the probability of sediment impairment [MDEQ, 2011]. In addition, a variety of
diatom metrics developed for Montana mountain streams were used [Bahls et al., 1992; Bahls,
1993; Teply and Bahls, 2005] which are based on autecological preferences or requirements of
freshwater diatoms [Lowe, 1974; Van Dam et al., 1994; Bahls, 2006].

Potential water quality or habitat stressors at each site, indicated by the taxonomic and
functional composition of the algal flora, are described in a series of site-specific narratives.

4.2 METHODS

4.2.1 Sampling

In September 2016, the periphyton community was sampled at six sites on the Clark Fork
River and eight sites on tributary streams [Table 4-1]. Tributary sites were located in Silver
Bow Creek (two sites), Mill and Willow Creeks (two sites), Warm Springs Creek, Lost Creek,
Racetrack Creek, and the Little Blackfoot River. The sites sampled in 2016 were the same as
those sampled in 2015. Project staff collected periphyton samples from September 19-20, 2016
except at one site on Silver Bow Creek (at Frontage Road; SS-19) which was sampled on
September 14, 2016. One composite periphyton sample was collected from multiple substrates
and habitat types at each monitoring site. Periphyton samples were collected following the
MDEQ PERI-1 method for flowing streams where a defined reach has not been established
[MDEQ, 2011]. Periphyton samples were preserved in the field with Lugols IKI solution and
were transported to the laboratory on ice.
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Table 4-1. Periphyton sampling locations in the Clark Fork River Operable Unit, 2016.

Co-located Location (GPS
Site ID Site Location S trgsggow coordinates, NAD 83)
Gauge
Latitude Longitude
Tributary Sites
SS-19 Silver Bow Creek at Frontage Road none 45.98523 -112.50772
SS-25 Silver Bow Creek at Warms 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 Warms Springs Creek near mouth 12323770 46.18041 -112.78592
LC-7.5 Lost Creek at Frontage Road 12323850 46.21862 -112.77384
RTC-1.5 Racetrack Creek at Frontage Road none 46.28395 -112.74921
LBR-CFR-02 Little Blackfoot River at Beck Hill Road none 46.53710 -112.72443
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 Clark Fork at Williams-Tavenner Bridge none 46..47119 -112.72492
CFR-116A Clark Fork River at Turah 12334550 46.82646 -113.81424

4.2.2 Laboratory Analysis

4.2.2.1 Non-Diatom Algae

To prepare samples for analysis of soft-bodied algae, raw periphyton samples were vigorously
shaken in the original sample container to homogenize the sample. The contents were then
emptied into a porcelain evaporating dish. A small, random subsample of the liquid fraction
containing suspended algal material (approximately 3-5 drops) was dispensed onto a welled
glass microscope slide using a disposable plastic dropper. Visible (i.e., macroscopic) soft-bodied
algae were teased apart and subsampled in proportion to their estimated importance relative to
the total volume of algal material in the sample, and this material was added to the liquid
fraction on the slide. The assembled subsample was then covered with a 22x30 mm cover slip,
and the completed wet mount was analyzed for soft-bodied algae using an Olympus BHT
compound microscope as described below.

The cover slip was scanned at 100X following a set pattern in the approximate shape of an
hourglass (upper and lower horizontal transects linked by diagonal transects); magnification
was increased to 200X or 400X as necessary to resolve detail in smaller specimens. All soft-
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bodied algae were identified to genus. The relative abundance of each soft-bodied algal genus
(and of all diatom genera collectively) was estimated for comparative purposes, according to the
following system:

e rare (r): represented by a single occurrence in the subsample;

e occasional (0): represented by multiple occurrences, but infrequently observed;

e common (c): represented by multiple occurrences, regularly observed;

e frequent (f): present in nearly every field of view;

e abundant (a): multiple occurrences in every field of view;

e dominant (d): multiple occurrences in every field of view in abundances beyond practical
limits of enumeration.

Soft-bodied genera (and the diatom component) were also ranked numerically according to
their estimated contribution to the total algal biovolume present in each sample.

4.2.2.2 Diatom Algae

To prepare samples for diatom analysis, organic matter was oxidized and permanent fixed
mounts of cleaned diatom material were prepared. Each raw periphyton sample was vigorously
shaken in the original sample container to thoroughly homogenize the material, and a
subsample of approximately 20 mL was poured into a 250 mL Pyrex beaker. Each beaker was
treated with 30-50 mL of concentrated sulfuric acid (H2SO4), and a small quantity of 5%
hydrogen peroxide (H202) and granulated potassium dichromate (K2Cr207) was added to each
beaker. Samples were then covered with a Pyrex watch glass and gently heated to near-boiling
for 1-2 hours to completely oxidize all organic matter in the sample. Samples were allowed to
cool, and then were topped off with deionized water. The diatom material was allowed to settle
for at least eight hours, and the clear supernatant decanted; this process was repeated at least
five times to thoroughly flush all traces of oxidants from the diatom material.

Subsample volumes were adjusted to ensure manageable densities of diatom cells in
suspension, and a small amount of each sample was dispersed onto clean 22-mm square glass
cover slips. The cover slips were air dried, heated to 150 F, and affixed onto standard glass
microscope slides with Naphrax mounting medium to create a permanent mount of diatom cells
(frustules). To ensure a high quality mount for diatom identification and to make replicates
available for archiving, at least two slide mounts were made from each sample; one of the
replicates was selected from each sample batch for analysis. An Olympus BHT compound
microscope with a SPlan oil immersion objective (1000X total magnification) was used for
diatom identifications and counts. A proportional count of 800 diatom valves (400 frustules) was
performed along a vertical transect line across the exact center of the fixed cover slip. The
starting point on the top edge was determined with the aid of the microscope’s stage micrometer
and recorded, and all diatoms observed within a one-field-of-view width were identified and
counted. Diatoms were identified to the lowest practical taxonomic level, generally to species.
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4.2.3 Data Analysis

4.2.3.1 Non-Diatom Algae Taxonomy

Non-diatom algal data from each site in 2016 is available in Appendix E. Appendix E
includes the estimated relative abundance and biovolume rank of each non-diatom algal
division by site as well as the same information for the diatom algae in the division
Bacillariophyta for comparison. The estimated relative abundance and estimated biovolume
rank of each non-diatom algal division were tabulated by site and summarized with stacked
histograms to compare results between sites.

4.2.3.2 Diatom Algae Taxonomy

All diatom count and relative abundance data from each site in 2016 is available in Appendix
E. The percent relative abundance (PRA) values were based on the proportional count of 800
diatom valves (400 frustules) as described in Section 6.2.2.2. In addition to the diatom count and
relative abundance data, Appendix E also includes summaries of diatom metrics and bioindices
which will be described in Section 6.2.3.3. Diatom species richness and Shannon diversity
values were calculated from the data in Appendix E and those results were summarized with
histograms to compare sites.

4.2.3.3 Diatom Bioassessment Indices

4.2.3.3.1 Increaser Taxa

Diatom taxa counts were evaluated to determine the probability of impairment from
sediment, nutrients, and metals. Sediment impairment was evaluated by using a list of
sediment tolerant diatoms recognized for cold water streams in the Middle Rockies Ecoregion
[Teply, 2010a; 2010b]. Sediment increaser taxa identified by Teply [2010a; 2010b] are species
with autecological preferences for sediment impaired conditions. To calculate a sediment
impairment score at each site, the relative abundance proportion of all identified sediment
increaser taxa was combined. If the relative abundance of all combined sediment increaser taxa
exceeded 15.34% the site was considered “sediment impaired”. In addition, the relative
abundance proportion was transformed following recommendations of Teply [2010a; 2010b] to
an impairment probability score. Similarly, Teply and Bahls [2005] proposed lists of diatom
taxa that would increase in relative abundance in response to impairment from metals or
nutrients in Montana mountain streams. Although these bioindices are informative, the
nutrient and metals increaser taxa bioindices of Teply and Bahls [2005] were not adopted as
standard operating procedures (SOPs) by MDEQ because the likelihood for meeting
performance criteria may be low, and because these bioindices may have limited ability to
differentiate between specific causes of impairment. The relative abundance proportions and
impairment probabilities of the sediment, nutrient, and metals increaser taxa are summarized
with histograms.
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4.2.3.3.2 Association Metrics

In addition to the increaser taxa bioindices, we have selected seven diatom association
metrics to provide additional assessments of environmental quality at these sites [Table 4-2] as
well as an evaluation of overall biointegrity at each site. Results of these metrics from each site
were tabulated, and sites with impaired conditions have been highlighted. The following
paragraphs describe each metric.

Species richness is a common measure of environmental impairment with greater diversity
reflecting more heterogeneous environmental conditions whereas low diversity reflects
environmental homogeneity potentially due to impairment from a specific stressor such as
metal contamination. Bahls [1979] utilized species richness as a measure of diatom biointegrity.

The diversity index [Bahls, 1993] is based on the Shannon diversity index [Weber, 1979]
which includes measures of species evenness and species richness and is sensitive to variation
in water quality [Bahls, 1993].

The pollution index [Bahls, 1993] synthesizes the three pollution tolerance groups defined by
Lange-Bertalot [1979] with diatom autecological profiles described by Lowe [1974] and
unpublished Montana diatom data described in Bahls [2006]. Diatom species are assigned on an
ordinal scale from 1-3 with a score of 1 corresponding to “most-tolerant”, 2 corresponding to
“less-tolerant”, and 3 corresponding to “sensitive” for tolerance to nutrient enrichment, mineral
salts, elevated temperatures, or metal toxicity.

A large number of diatom taxa are motile (i.e., capable of locomotion). The siltation index
[Bahls, 1993] is calculated as the total percent abundance of motile diatom taxa which include
species belonging to the genera Navicula, Nitzschia, Surirella and other closely related taxa.
Motility may be an adaptation to siltation, as a mechanism that allows individual diatom cells
to avoid inundation by deposited sediment.

The disturbance index [Barbour et al., 1999] considers the percent relative abundance of the
diatom Achnanthidium minutissimum, which 1s highly specialized in the post-disturbance
recolonization of stream substrates. Elevated numbers may be indicative of recent
environmental stress caused by elevated or highly variable stream flows, water velocities, and
water temperatures at a site.

In addition to the metrics described [Table 4-2], an overall biointegrity rating was assigned
for each monitoring site. This rating essentially provides a summary of the seven metrics from
Table 4-2 and is determined in a series of steps. First, at each site, scores were assigned for each
diatom association metric [Table 4-2] on an ordinal scale: “excellent” = 3, “good” = 2, “fair” = 1,
and “poor” = 0. Second, the mean score of those seven metrics at each site was calculated. The
mean score of the seven metrics was then used as the overall biointegrity rating on another
ordinal scale: “excellent” >2.7, “good” = 1.7-2.7, “fair” = 0.7-1.7, and “poor” <0.7.
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Table 4-2. Diatom association metrics to evaluate biological integrity in mountain
streams: references range of values, expected response to increasing impairment or
natural stress, and criteria for rating levels of biological integrity.

Biological Integrity
Excellent | Good | Fair ‘ Poor
Impairment or Stress
Metric Range gxpected Reference
None ‘ Minor ‘ Moderate ‘ Severe esponse
Use Support
Full Full Partial None
. . Bahls,
Species Richness! >29 20-29 19-10 <10 0-100+ | decrease’ 1979
. . Bahls,
Diversity Index73 >2.99 2.00-2.99 1.00-1.99 <1.00 0-5+ decrease’ 1993
. Bahls,
Pollution Index?® >2.50 2.01-2.50 1.50-2.00 <1.5 1-3 decrease 1993
. . . Bahls,
Siltation Index”6 <20.0 20.0-39.9 40.0-59.9 >59.9 0-90+ increase 1993
Disturbance Index7” <25.0 25.0-49.9 | 50.0-74.9 | >74.9 | 0-100 | increase flaﬂi’g‘glg et
Dominant Species . Barbour et
(%)78 <25.0 25.0-49.9 50.0-74.9 >74.9 5-100 increase al.. 1999
Abnormal Valves . McFarland
(%)79 0 >0.0, <3.0 3.0-9.9 >9.9 0-30+ increase et al., 1997

4.2.3.3.3 Additional Association Metrics

Van Dam et al. [1994] developed specific metrics to evaluate the response of periphyton
assemblages to nutrient enrichment. Three of these nutrient enrichment metrics have been
applied to the diatom count data; these results are summarized in histograms. First, the degree
to which the diatom assemblage had been structured by variation in trophic state from nutrient

71 Based on a proportional count of 400 cells (800 valves).

72 May increase somewhat in mountain streams in response to slight to moderate increases in nutrients or
sediment

73 Base 2 [bits] [Weber, 1973].

74 May increase somewhat in mountain streams in response to slight to moderate increases in nutrients or
sediment

75 Composite numeric expression of the pollution tolerances assigned by Lange-Bertalot [1979] to the common
diatom species.

76 Sum of the percent abundances of all species in the genera Navicula, Nitzschia and Surirella.
77 Percent abundance of Achnanthidium minutissimum (synonym: Achnanthes minutissima).
78 Percent abundance of the species with the largest number of valves in the proportional count.

7 Valves with an irregular outline, with abnormal ornamentation, or both.
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enrichment was determined by assessment of the percent relative abundance of diatom taxa
which are tolerant of nutrient enriched conditions.

Second, the degree to which the diatom assemblage had been structured by metabolic
nitrogen processes, which determines the degree of organic nitrogen tolerance for those
organisms, was evaluated by the percent relative abundance of diatom taxa tolerant of enriched
organic nitrogen conditions. Enrichment by organically-derived nitrogen compounds can
influence the composition of the algal community. Diatoms exhibit a broad range of tolerance to
organic nitrogen. Most diatoms are nitrogen autotrophs that are unable to directly utilize
organic nitrogen, and for these organisms elevated nitrogen levels may be toxic. Some diatoms
are metabolic specialists and are able to directly assimilate organic nitrogen in addition to, or as
an alternative to, inorganic nitrogen (i.e., facultative nitrogen heterotrophs). The presence of
nitrogen-heterotrophic diatom species does not necessarily indicate elevated organic nitrogen;
however, a scarcity of nitrogen-autotrophic diatom species with a low tolerance to organic
nitrogen, relative to more tolerant forms, may indicate the likelihood of organic nitrogen
pollution.

Third the degree to which the diatom assemblage had been structured by hypoxic (low
dissolved oxygen concentrations) conditions was determined by assessing the percent
abundance of taxa intolerant to elevated biochemical oxygen demand (BOD) and hypoxia.
Additionally, the relative abundance of diatoms requiring oligosaprobous to B-mesosaprobous
conditions was assessed. Oligosaprobous to B-mesosaprobous conditions are low to moderately-
low levels of organic matter decomposition, moderately-high to high dissolved oxygen
concentrations, and predominantly inorganic forms of nitrogen.

4.2.3.4 Ecological Interpretations

Finally, at each site the diatom assemblage data are interpreted, and potential water quality
impairments are discussed. These narrative interpretations are based on the taxonomic
composition, autecological preferences, and functional organization of non-diatom and diatom
components of the periphyton assemblage at each monitoring site.

Varying tolerance to inorganic and organic nutrients has been established among non-diatom
and diatom algae; some taxa are sensitive to nutrient enrichment, and other taxa are
indifferent to, or tolerant of nutrient enrichment [Prescott, 1962; Wehr and Sheath, 2003;
Bahls, 2006].

Many soft-bodied algae are sensitive to dissolved metals, particularly copper. Filamentous
green algae (Chlorophyta) generally are more sensitive to copper than are colonial (i.e., mat-
forming) blue-green algae (Cyanobacteria). Colonial blue-green algae (e.g., Nostoc and
Rivularia) can tolerate metals due to a protective gelatinous mucilage (i.e., slime coating).
However, some green algae (e.g., Cladophora, Mougeotia, Scenedesmus, Stigeoclonium and
Ulothrix sp.) have demonstrated high tolerances to dissolved metals [Shaw, 1990].

Diatom assemblages may also indicate metal contamination. Diatom species that increase in
abundance in response to heavy metals pollution were identified by Teply and Bahls [2006] and
Stoermer and Smol [1999]. Elevated metals can cause teratological growth forms (.e.,
abnormalities in cell walls) in diatoms [Falasco et al., 2009].
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4.3 RESULTS

4.3.1 Non-Diatom Algae

A total of 34 genera of non-diatom algae representing five algal divisions were identified from
the CFROU sites monitored in 2016 [Appendix E]. The number of non-diatom algae genera
identified at each site are presented in Table 4-3 and Figure 4-1. The complete list of non-
diatom algae genera identified at each site in 2016, with their estimated relative abundance and
biovolume rank, are presented in Appendix E. The relative importance of each algal division, by
estimated biovolume, at each site is presented in Figure 4-2.

At the tributary sites, the number of non-diatom algae genera ranged from 8-16 [Table 4-3;
Figure 4-1]. The fewest number of genera (8) occurred at site MCWC-MWB (Mill-Willow Creek
at Frontage Road), and the greatest number (16) occurred at site LBC-CFR-02 (Little Blackfoot
River at Beck Hill Road). At the mainstem Clark Fork River sites, the number of non-diatom
algae genera ranged from 9-16 [Table 4-3; Figure 4-1]. The fewest number of non-diatom algae
genera (9) occurred at site CFR-03A (Clark Fork River near Galen). The highest number of
genera occurred at site CFR-34 (Clark Fork River at Williams-Tavenner Bridge). Among all
sites, Chlorophyta (green algae) and Cyanobacteria (Cyanophyta; blue-green algae) were most
numerous and Phaeophyta (brown algae), Rhodophyta (red algae) and Xanthophyta (yellow-
green algae) were relatively scarce [Table 4-3; Figure 4-1]. Chlorophyta were either more
common, or at least as common, as Cyanobacteria at most tributary and mainstem sites. No site
had more than four genera in the Phaeophyta, Rhodophyta, and Xanthophyta divisions
cumulatively. Three mainstem sites and three tributary sites had no genera belonging to the
Rhodophyta, Xanthophyta, or Phaeophyta divisions [Table 4-3; Figure 4-1].

The relative importance of dominant non-diatom algae divisions, based on estimated
biovolume contributed by genera within the divisions, is presented in Figure 4-2. Diatom algae
are also included to illustrate their relative importance at each site in 2016. At six tributary
sites, and four mainstem sites, Chlorophyta (green algae) comprised the largest portion of the
algal biovolume present [Figure 4-2]. Blue-green algae (Cyanophyta) exceeded green algae in
estimated biovolume at two tributary sites: Mill-Willow Creek at Frontage Road (MCWC-MWB)
and Mill-Willow Bypass near mouth (MWB-SBC) [Figure 4-2]. Blue-green algae (Cyanophyta)
exceeded green algae in estimated biovolume at two mainstem Clark Fork River sites: near
Galen (CFR-03A) and at Galen Road (CFR-07D) [Figure 4-2]. At site LBC-CFR-02 (Little
Blackfoot River at Beck Hill Road), green algae and blue green algae were similar in estimated
biovolume, and diatom algae were of lesser importance. At mainstem site CFR-03A (Clark Fork
River near Galen), diatoms, green algae and blue-green algae were similar in estimated
biovolume [Figure 4-2].
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Table 4-3. Number of non-diatom algae genera, by algal division, present at Clark Fork River Operable Unit
monitoring sites, 2016.

Algal Division
Site ID Site Location Chlorophyta | Cyanobacteria | Phaeophyta | Xanthophyta Rhodophyta | Total
(Green 80 (Blue-green (Brown (Yellow- (Red Algae) | Genera
Algae) Algae) Algae) green Algae)
Tributary Sites

SS-19 Silver Bow Creek at Frontage Road 4 3 0 0 0 7
MCWC-MWB | Mill-Willow Creek at Frontage Road 4 4 0 0 0
MWB-SBC Mill-Willow Bypass near mouth 6 6 1 1 0 14

SS-25 Silver Bow Creek at Warms Springs 7 3 0 1 0 11
WSC-SBC Warms Springs Creek near mouth 10 2 0 1 2 15
LC-7.5 Lost Creek near mouth 7 2 0 1 1 11
RTC-1.5 Racetrack Creek near mouth 11 3 0 0 2 16
LBR-CFR-02 Little Blackfoot River at Beck Hill Road 4 3 0 0 0 7

Mainstem Sites

CFR-03A Clark Fork River near Galen 3 6 0 0 0 9
CFR-07D Clark Fork River at Galen Road 5 5 0 0 0 10
CFR-11F Clark Fork River at Gemback Road 7 4 0 0 1 12
CFR-27H Clark Fork River at Deer Lodge 7 5 0 0 0 12
CFR-34 gi?glgeFork River at Williams-Tavenner 10 4 0 0 9 16
CFR-116A Clark Fork River at Turah 7 4 0 1 2 14

80 Formerly classified as Cyanophyta.
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Figure 4-1. Number of non-diatom algae genera, by algal division, present at Clark
Fork River Operable Unit sites in 2016.

' Bacillariophyta (diatoms) = Chlorophyta B Cyanophyta M other

Figure 4-2. Relative importance of non-diatom algal divisions and diatoms, based on
estimated biovolume ranking, at Clark Fork River Operable Unit sites in 2016.
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4.3.2 Diatom Bioassessment Indices

4.3.2.1 Diatom Increaser Taxa

The percent relative abundance and probability of impairment for diatom increaser taxa are
plotted for sediment [Figure 4-3], metals [Figure 4-4], and nutrients [Figure 4-5] at the sites
monitored in 2016.

4.3.21.1 Sediment

Sediment increaser diatom taxa [Figure 4-3] were most abundant overall in Mill-Willow
Creek at Frontage Road (MCWC-MWB) and in the mainstem at the Clark Fork River near
Galen (CFR-03A) [Figure 4-3]. The probability of impairment by sediment exceeded the
impairment threshold at four tributary sites: both Mill-Willow Creek sites (MCWC-MWB and
MWB-SBC), in Silver Bow Creek at Warm Springs (SS-25), and in the Little Blackfoot River
(LBR-CFR-02) [Figure 4-3].

100
v 90
= 80
(O
8 70
3 60— — —
< 50 | Impairment threshold 51%
c
5 2o+— R R -
5 30— 8 BB —
S o+—pt -
g v BN = g B B BN B
= 0 T T T T T T T T T T T T T
S X F S QR IR S GO SRS
& & & © 2 2 N I N N A S
& g & K& A ¥y & (5}0 F & B
C & €S LSS & ST P & :
3 X & C\\ < é"( ,sg,“ X, ‘_Q* . O x> ‘@6‘ Qo“- Sediment
(LT SR R ST - M Sl ¢ I, S TS Increaser Taxa
K \Z (} & ) N- 0'" N & & é X, \0&
& o O R N LS D S Sl ¢ (Teply 2010)
AR PR S CI O R S o
£ \\t\ & é@ & C RO AN probability of
N N\ §\ N $ Q@ (4 (> A3 = = 0,
S {6\' z“. impairment (%)
N o

Figure 4-3. Total percent abundance and probability of impairment for diatom
sediment increaser taxa bioassessment index [Teply, 2010a] at Clark Fork River
Operable Unit sites in 2016.

4.3.21.2 Metals

Metals increaser diatom taxa [Figure 4-4] were most abundant overall in Silver Bow Creek
at Frontage Road (SS-19) and in the mainstem at the Clark Fork River at Gemback Road (CFR-
11F) [Figure 4-4]. The probability of impairment by metals exceeded 50% at all tributary sites
except Mill-Willow Creek at Frontage Road (MCWC-MWB) and in Racetrack Creek (RTC-1.5)
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and in all mainstem sites except at Deer Lodge (CFR-27H) and at Williams-Tavenner Bridge
(CFR-34) [Figure 4-4].
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Figure 4-4. Total percent abundance and probability of impairment for diatom metals
increaser taxa bioassessment index [Teply and Bahls, 2005] at Clark Fork River
Operable Unit sites in 2016.

4.3.2.1.3 Nutrients

Nutrient increaser diatom taxa [Figure 4-5] were most abundant overall in the Clark Fork
River at Gemback Road (CFR-11F) and in the tributaries in the Mill-Willow Bypass (MWB-
SBC) [Figure 4-5]. The probability of impairment by nutrients exceeded 50% at three tributary
sites: Mill-Willow Bypass near mouth (MWB-SBC), Silver Bow Creek at Warm Springs (SS-25),
and in the Little Blackfoot River at Beck Hill Road (LBR-CFR-02) [Figure 4-5]. The probability
of impairment by nutrients exceeded 50% at all Clark Fork River mainstem sites except at Deer
Lodge (CFR-27H) and at Williams-Tavenner Bridge (CFR-34) [Figure 4-5].
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Figure 4-5. Total percent abundance and probability of impairment for diatom
nutrient increaser taxa bioassessment index [Teply and Bahls, 2005] at Clark Fork
River Operable Unit sites in 2016.

4.3.2.2 Diatom Association Metrics for Montana Mountain Streams

Overall, biological integrity was rated “good” at all mainstem sites and at all but one
tributary site: Silver Bow Creek at Frontage Road (SS-19) which was rated “fair” [Table 4-4]. A
biological integrity rating of “good” indicates minor impairment to aquatic life.

The worst impairment ratings for the various diatom association metrics were “minor” for all
sites with the exception of Silver Bow Creek at Frontage Road (SS-19) [Table 4-4]. At SS-19,
impairment was rated “moderate” based on the Shannon diversity index, dominant taxon, and
proportion of abnormal cells metrics, and “severe” based on the pollution and siltation indices
[Table 4-4].

No CFROU sites were considered impaired based on the species richness metric, and only
one site (Clark Fork River at Deer Lodge; CFR-27H) had “minor” impairment based on the
disturbance index [Table 4-4]. All sites had “minor” impairment based on the proportion of
abnormal cells (except for SS-19 which had “moderate” impairment) [Table 4-4]. “Minor”
impairment was common at mainstem and tributary sites based on the Shannon diversity,
pollution, and siltation indices, and the proportions of dominant taxon and abnormal cells
[Table 4-4].
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Table 4-4. Diatom association metrics and impairment ratings$! for Clark Fork River

Operable Unit monitoring sites, 2016 (after Bahls [1993]).
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Tributary Sites
SS-19 Silver Bow Creek at Frontage Road | 30 | 1.60 0 56.9 | 5.8 Fair
MCWC-MWB | Mill-Willow Creek at Frontage Road | 70 | 3.48 | 2.49 | 375 | 104 | 13.3 | 1.3 | Good
MWB-SBC Mill-Willow Bypass near mouth 50 | 3.04 | 266 | 305 | 20 | 193 | 2.0 | Good
SS-25 Silver Bow Creek at Warm Springs | 49 | 3.12 | 250 | 215 | 04 | 126 | 2.4 | Good
WSC-SBC Warms Springs Creek near mouth 53 | 3.21 | 2.67 | 35.0 9.0 | 12.6 1.1 | Good
LC-7.5 Lost Creek near mouth 46 | 2.68 | 2.62 5.6 98 | 32.1 2.1 | Good
RTC-1.5 Racetrack Creek near mouth Ball 2.13 [EEEE 2.8 23.5 | 25.1 0.6 | Good
LBR-CFR.0z | pittle Blackfoot RiveratBeck Hill 1 60 | 339 | 258 | 27.3 | 1.0 | 170 [ 08 | Good
Mainstem Sites
CFR-03A Clark Fork River near Galen 57 | 2.86 | 2.59 | 38.6 1.8 | 24.9 1.8 | Good
CFR-07D Clark Fork River at Galen Road 50 | 3.08 | 2.54 | 33.8 2:0 269 | 0.8 | Good
CFR-11F Clark Fork River at Gemback Road | 54 | 2.63 | 2.67 | 20.1 0.8 36.6 0.5 | Good
CFR-27TH Clark Fork River at Deer Lodge 43 | 225 | 258 | 8.6 | 40.5 | 40.5 1.3 | Good
CFR-34 gﬁg‘;emrk at Williams-Tavenner  |USSSSSSE 535 | 211 [N 14 (S
CFR-116A Clark Fork River at Turah 59 | 296 | 249 | 274 | 49 | 296 | 1.9 | Good

_ Metric score indicates severe impairment.

Metric score indicates no impairment.

Metric score indicates minor impairment.

Metric score indicates moderate impairment.

4.3.2.3 Additional Diatom Association Metrics

Diatom taxa intolerant to inorganic nutrients were rare (<6%) at all Clark Fork River

mainstem sites [Figure 4-6]. In the tributaries, nutrient intolerant taxa were rare (1.13%) in
Silver Bow Creek above the Warm Springs Ponds (at Frontage Road; SS-19) and in both Mill-
Willow Creek sites (MCWC-MWB and MWB-SBC; <1.4% at each site) [Figure 4-6]. Nutrient
intolerant taxa relative abundance ranged from 4.5-13% in Silver Bow Creek at Warm Springs

81 Numeric criteria of biological integrity for each diatom metric are summarized in Table 4-2.
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(SS-25), Warm Spring Creek (WSC-SBC), Lost Creek (LLC-7.5), and the Little Blackfoot River
(LBR-CFR-02) [Figure 4-6]. Nutrient intolerant taxa were substantially more abundant (29%) in
Racetrack Creek (RTC-1.5) than in all other sites [Figure 4-6].

In general, the relative abundance of nutrient tolerant taxa appeared to be inversely related
to the relative abundance of nutrient intolerant taxa, but with a couple of exceptions [Figure
4-6]. In relation to that general trend, relative abundance of nutrient tolerant taxa was
somewhat lower than expected in Mill-Willow Creek at Frontage Road (MCWC-MWB), in the
Clark Fork River at the Williams-Tavenner Bridge (CFR-34), and especially in the Clark Fork
River at Deer Lodge (CFR-27H) [Figure 4-6].

With the exception of Silver Bow Creek at Frontage Road (SS-19), nitrogen-autotrophic
diatoms were dominant (>68% relative abundance) at all sites monitored in 2016 [Figure 4-7].
At SS-19, nitrogen-autotrophic diatom relative abundance was at least six times lower (11%)
compared to all other sites [Figure 4-7]. In contrast, nitrogen-heterotrophic diatom relative
abundance was generally the inverse of nitrogen-autotrophic diatom relative abundance [Figure
4-7]. Nitrogen-autotrophic diatom relative abundance was low (<20%) at all sites except SS-19
[Figure 4-7]. At SS-19, relative abundance nitrogen-heterotrophic diatoms was at least four
times higher (87%) than all other sites [Figure 4-7].

The relative abundance of diatoms requiring oligosaprobous to B-mesosaprobous conditions
(i.e., low to moderately low levels of organic matter decomposition, moderately-high to high
dissolved oxygen concentrations, and predominantly inorganic forms of nitrogen) at tributary
sites was highly variable in the tributaries ranging from a low of 8.5% in Silver Bow Creek at
Silver Bow Creek at Frontage Road (SS-19) to a high of 77% in the Little Blackfoot River (LBR-
CFR-02) [Figure 4-8]. In the mainstem, relative abundance of diatoms requiring oligosaprobous
to B-mesosaprobous conditions was less variable, compared to the tributaries, and ranged from
53-84% [Figure 4-8].

Relative abundance of diatoms requiring water that is >75% saturated with dissolved oxygen
were variable in the tributaries ranging from a low of 32% in Racetrack Creek (RTC-1.5) to a
high of 68% in Warm Springs Creek (WSC-SBC) [Figure 4-8]. In the mainstem, relative
abundance of diatoms requiring water that is >75% saturated with dissolved oxygen was less
variable, compared to the tributaries, and ranged from 46-69% [Figure 4-8].
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Figure 4-6. Variation in diatom trophic state tolerance among Clark Fork River
Operable Unit monitoring sites, 2016; percent abundance of taxa tolerant to elevated

inorganic nutrients (after Van Dam et al. [1994]).
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Figure 4-7. Variation in diatom nitrogen metabolism among Clark Fork River
Operable Unit monitoring sites, 2016; percent abundance of taxa tolerant of organic

nitrogen (after Van Dam et al. [1994]).
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Figure 4-8. Variation in diatom oxygen demand among Clark Fork River Operable
Unit monitoring sites, 2016; percent abundance of taxa intolerant to elevated
biochemical oxygen demand (BOD) and hypoxia (after Van Dam et al. [1994]).

4.4 DISCUSSION

4.4.1 Ecological Interpretations of Periphyton Assemblages

4.4.1.1 Non-Diatom Algae

Chlorophyta (green algae) are generally indicative of cool, moderately nutrient-rich water.
Many of these species are relatively tolerant of elevated nutrients, acidity, metals, or
combinations of those conditions. Stigeoclonium and Ulothrix have been observed in streams
with elevated zinc concentrations [Shaw, 1990]. Scenedesmus is known to tolerate elevated
copper concentration, and Cladophora and Ulothrix are resistant to copper used in paint for
watercraft and ship hulls [Shaw, 1990]. From four to eleven genera of Chlorophyta were present
in the CFROU monitoring sites in 2016. A total of eighteen genera of microscopic Chlorophyta
were 1dentified in the 2016 CFROU samples, including: the filamentous genera Cladophora,
Klebsormidium, Microspora, Mougeotia, Oedogonium, Spirogyra, Stigeoclonium, Ulothrix and
Zygnema; the colonial genera Coelastrum, Gloeocystis, Oocystis, Pediastrum and Scenedesmus;
the single-celled genus Ankistrodesmus, and the desmid genera Closterium, Cosmarium and
Staurastrum.

Two particularly important Chlorophyta in the CFROU are Cladophora and Oedogonium.
Cladophora forms large masses (often 30 ¢cm or more in length) composed of numerous,
microscopic, highly branched filaments. When prolific, Cladophora filaments provide extensive
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surface area habitat for diatoms and other microalgae. Oedogonium occurs as macroscopic
masses of microscopic, unbranched filaments that are also frequently colonized by microalgae.
Both Cladophora and Oedogonium prefer cool, flowing water with an alkaline pH and
moderately high levels of inorganic nutrients. Cladophora was an important taxon at all
mainstem Clark Fork River sites and at six tributary sites. Oedogonium was common at three
mainstem sites and five tributary sites. Estimated biovolume for Cladophora ranked within the
top four taxa (including diatom algae as a whole) at all mainstem sites and four tributary sites:
Mill-Willow Creek at Frontage Road (MCWC-MWB), Mill-Willow Bypass near mouth (MWB-
SBC), Silver Bow Creek at Warm Springs (SS-25), and Lost Creek (LC-7.5). Estimated
biovolume for Oedogonium ranked within the top five taxa at three mainstem sites (CFR-07D,
CFR-27H, CFR-34) and at three tributary sites MWB-SBC, SS-25, LBR-CFR-02.

The genus Nostoc, a Cyanobacterium (blue-green algae), was an important taxon in the
CFROU. Nostoc is generally indicative of cool, moderately nutrient-rich, relatively unpolluted
water. Masses of Nostoc trichomes (i.e. filaments composed of individual cells) are encased in a
tough colonial mucilage that is resistant to scour and desiccation. More importantly, Nostoc
possesses specialized cells called heterocytes that permit fixation of atmospheric nitrogen
through enzyme reactions. This provides Nostoc with a competitive advantage over other non-
diatom algae in water with low inorganic nitrogen concentrations. From two to six genera of
Cyanobacteria were present at each CFROU monitoring site in 2016. A total of eleven genera of
microscopic Cyanobacteria were identified in the 2016 CFROU samples, including:
Chamaesiphon, Dichothrix, Heteroleibleinia, Leptolyngbya, Nostoc, Phormidium and
Tolypothrix. Of the Cyanobacteria, the genus Nostoc was an important taxon at nine monitoring
sites including five mainstem sites. Nostoc ranked within the top five taxa in estimated
biovolume at all mainstem sites where it was identified: near Galen (CFR-03A), at Galen Road
(CFR-07D), at Gemback Road (CFR-11F), at Deer Lodge (CFR-27H), and at Williams-Tavenner
Bridge (CFR-34). Nostoc ranked within the top five taxa in estimated biovolume at the two
tributary sites where it was identified: Mill-Willow Creek at Frontage Road MCWC-MWB) and
Warm Springs Creek (WSC-SBC).

Phormidium is a cosmopolitan Cyanobacterium that occurs within a relatively broad range of
habitats and water quality conditions and can form extensive macroscopic growths. Phormidium
occurred at all tributary sites upstream from Deer Lodge except Lost Creek (i.e., SS-19, SS-25,
MCWC-MWB, MWB-SBC, WSC-SBC, RTC-1.5). Phormidium occurred at all tributary sites
upstream from Deer Lodge except Lost Creek (i.e., SS-19, SS-25, MCWC-MWB, MWB-SBC,
WSC-SBC, RTC-1.5). Phormidium occurred at two Clark Fork River mainstem sites: at Galen
Road (CFR-07D) and at Deer Lodge (CFR-27H).

Tolypothrix is a filamentous Cyanobacterium that often occurs in relatively unpolluted
freshwaters attached to stones, macrophytes or other algae, sometimes forming wooly mats or
tufts. Tolypothrix also possesses specialized cells (heterocytes) that permit fixation of
atmospheric nitrogen. Tolypothrix occurred at three CFROU tributary sites in 2016 and at five
Clark Fork River mainstem sites.
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4.4.1.2 Diatom Algae

Diatom algae were dominant components of the periphyton assemblage at all CFROU sites in
2016. A total of 156 species and varieties of diatoms were identified among the CFROU sites in
2016. Of the 156 diatom taxa identified, approximately 17% had a relative abundance of >5% in
one or more samples. Dominant (>5% relative abundance) included: Achnanthidium
minutissimum, Achnanthidium pyrenaicum, Cocconeis pediculus, Cocconeis placentula,
Cymbella affinis, Diatoma moniliformis, Diatoma vulgaris, Encyonema minutum, Encyonema
silesiacum, Encyonema ventricosum, Epithemia sorex, Epithemia turgid, Rhopalodia gibba,
Fragilaria capucina, Gomphoneis minuta, Gomphoneis minuta, Melosira varians, Navicula
capitatoradiata, Navicula caterva, Navicula cryptotenella, Nitrschia archibaldii, Nitrschia
dissipata, Nitrschia fonticola, Nitrschia paleacea, Staurosira construens var. pumila, Ulnaria
acus, Ulnaria contracta, Ulnaria oxyrhynchus, and Ulnaria ulna.

Variation in abundance of some of these diatoms may be indicative of water quality
conditions. For example, Achnanthidium minutissimum 1is a specialist in recolonizing stream
substrates that have been subjected to physical disturbance such as scour or dewatering. The
percent relative abundance of A. minutissimum is the basis for the disturbance index [Bahls,
1993]. Heavy metal concentrations may be related to the relative abundance of the following
diatoms (all of which were observed in at least one site with >5% relative abundance):
Achnanthidium pyrenaicum, Encyonema minutum, E. silesiacum, E. veniricosum, Gomphoneis
minuta, Melosira varians, Nitrschia archibaldii, N. dissipata, N. fonticola, and N. paleacea.
Nutrient concentrations may be related to the relative abundance of the following diatoms (all
of which were observed in at least one site with >5% relative abundance): Cocconeis pediculus,
C. placentula, Cymbella affinis, Diatoma moniliformis, D. vulgaris, Epithemia sorex, E. turgid,
Rhopalodia gibba, Fragilaria capucina, Gomphoneis minuta Melosira varians, Navicula
capitatoradiata, Navicula caterva and N. avicula cryptotenella, Nitrschia archibaldii, Nitrschia
dissipata, Nitrschia fonticola, Nitrschia paleacea, Staurosira construens var. pumila. Sediment
concentrations may be related to the relative abundance of the following diatoms (all of which
were observed in at least one site with >5% relative abundance): Fragilaria capucina,
Gomphoneis minuta, Melosira varians, Navicula capitatoradiata, Navicula caterva, Navicula
cryptotenella,  Nitrschia archibaldii, Nitrschia dissipata, Nitrschia fonticola, Nitrschia.
paleacea, Staurosira construens var. pumila, Ulnaria acus, U. contracta, U. oxyrhynchus, and U.
ulna.

4.4.2 Site Specific Narratives

The following narratives briefly summarize results of the various diatom metrics and
bioindices at each site in relation to the water quality stressors of interest (primarily metals,
nutrients, and sediments). The array of bioindices and metrics applied to the sample results in
this report are intended to provide insight into the likelihood of impairment to the diatom
assemblage from various stressors. These bioindices and metrics are not necessarily conclusive,
and some metrics or bioindices may contradict others due to the complexities and uncertainties
of biomonitoring application and limitations in the science at this time. Therefore, a variety of
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these tools have been applied and assessed to evaluate the degree of agreement or convergence
of results for these metrics and indices at each site.

4.4.2.1 Silver Bow Creek at Frontage Road (SS-19)

Based on the various indices and metrics, the diatom assemblage at SS-19 appeared most
strikingly different and had the most impaired diatom assemblage of all the sites monitored in
the Clark Fork River monitoring program in 2016. Site SS-19 was rated as having the most
impaired conditions by a number of different metrics including: the highest metals impairment
probability (98%) according to the metals increaser taxa bioindex, the lowest Shannon diversity
index score (1.6), the lowest pollution index score (1.61), the highest siltation index score (90.6),
the highest dominant taxon proportion (56.9%), the highest proportion of abnormal cells (5.8%),
the worst overall biointegrity rank (“fair”), the highest proportion of nutrient tolerant taxa
(96%) and lowest proportion of nutrient intolerant taxa (1.13%), the lowest proportion of N-
autotroph taxa (11%) and highest proportion of N-heterotroph taxa (87%), and the lowest
proportion of oligosaprobous and B-mesosaprobous taxa (9%). Based on those scores, it appears
highly likely that SS-19 was metal impaired and was strongly nutrient enriched with
substantial decomposition of organic material. Evidence of sediment impairment was mixed;
although SS-19 had the highest siltation index score the site also had one of the lowest sediment
impairment probabilities (15%) according to the sediment increaser taxa bioindex. General
indices of diatom assemblage health suggested, at least relative to other sites, biointegrity was
lower and the diatom assemblage considerably more homogenous. Site SS-19 also had the
lowest disturbance index score which suggests that, although conditions are impaired for metals
and nutrients, streamflows and habitat conditions were relatively stable.

4.4.2.2 Mill Willow Creek at the Mill-Willow Bypass (MCWC-MWB)

The diatom assemblage at MCWC-MWB suggests water quality at the site may be slightly
impaired by sediment and nutrients. This site had a sediment impairment probability of 70%
according to the sediment increaser taxa bioindex and a siltation index of 37.5 suggesting a
modest response in the diatom assemblage to slightly sediment-rich conditions. Evidence that
the assemblage has responded to nutrient enrichment was similarly modest, although fairly
consistent among the various metrics. Evidence suggesting modest impairment from nutrients
included the relatively high proportion (61%) of nutrient tolerant taxa, the relatively low
proportion (1.38%) of nutrient intolerant taxa, the relatively low proportion (68%) of N-
autotroph taxa, the relatively high proportion (13%) of N-heterotroph taxa, and the relatively
low proportion (36%) of taxa intolerant to hypoxia (i.e., low oxygen saturation).

Despite evidence of sediment and nutrient impairment, overall biointegrity at the site was
rated “good”. However, the high (2.49) pollution index score and the high proportion (1.3%) of
abnormal cells in diatoms at this site suggested some mild degradation of habitat conditions
occurred. The low disturbance index score suggested that habitat conditions were relatively
stable.
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4.4.2.3 Mill Willow Bypass near Mouth (MWB-SBC)

The diatom assemblage at MWB-SBC suggests water quality at the site may be moderately
impaired by metals, sediment, and nutrients. This site had a metals impairment probability of
90% according to the metals increaser taxa bioindex. The sediment impairment probability was
95% and the siltation index was 30.5; each of these measures suggesting some level of response
in the diatom assemblage to sediment-rich conditions. Evidence that the assemblage has
responded to nutrient enrichment was not uniform among the metrics. However, specific
metrics suggested a fairly strong response to nutrient enrichment. Evidence suggesting
moderate impairment from nutrients included the high impairment probability (85%) according
to the nutrient increaser taxa bioindex, relatively high proportion (84%) of nutrient tolerant
taxa, the low proportion (0.25%) of nutrient intolerant taxa, and the relatively high proportion
(11%) of N-heterotroph taxa. However, other measures of nutrient enrichment (i.e., the
proportion of N-autotroph taxa, the proportion of taxa requiring oligosaprobous to B-
mesosaprobous conditions, and the proportion of taxa requiring oxygen saturation >75%) did not
suggest nutrient impairment.

Despite evidence of metals, sediment, and nutrient impairment, overall biointegrity at the
site was rated “good”. However, the high proportion (2.0%) of abnormal cells in diatoms at this
site suggested some mild degradation of habitat conditions occurred. The low disturbance index
score suggested that habitat conditions were relatively stable.

4.4.2.4 Silver Bow Creek at Warm Springs (SS-25)

The diatom assemblage at SS-25 suggests water quality at the site may be mildly impaired
by metals, sediment, and nutrients. This site had a metals impairment probability of 80%
according to the metals increaser taxa bioindex. The sediment impairment probability was 70%
and the siltation index was 21.5; each of these measures suggesting some minor level of
response in the diatom assemblage to sediment-rich conditions. Evidence that the assemblage
has responded to nutrient enrichment was not uniform among the metrics. However, specific
metrics suggested a modest response to nutrient enrichment. Evidence suggesting mild
impairment from nutrients included the high impairment probability (75%) according to the
nutrient increaser taxa bioindex, relatively high proportion (66%) of nutrient tolerant taxa, the
low proportion (9.38%) of nutrient intolerant taxa, the relatively high proportion (10%) of N-
heterotroph taxa, and the relatively low proportion (42%) of taxa requiring oxygen saturation
>75%. However, other measures of nutrient enrichment (i.e., the proportion of N-autotroph taxa
and the proportion of taxa requiring oligosaprobous to B-mesosaprobous conditions) did not
suggest nutrient impairment.

Despite evidence of metals, sediment, and nutrient impairment, overall biointegrity at the
site was rated “good”. However, the low (2.5) pollution index score and the high proportion
(2.4%) of abnormal cells in diatoms at this site suggested some mild degradation of habitat
conditions occurred. The low disturbance index score suggested that habitat conditions were
relatively stable.
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4.4.2.5 Warm Springs Creek near Mouth (WSC-SBC)

The diatom assemblage at WSC-SBC suggests water quality at the site may be mildly
impaired by metals. This site had a metals impairment probability of 80% according to the
metals increaser taxa bioindex. Evidence of sediment and nutrient impairment was
inconclusive.

Despite evidence of metals impairment, overall biointegrity at the site was rated “good”.
However, the proportion (1.1%) of abnormal cells in diatoms at this site suggested some mild
degradation of habitat conditions occurred. The low disturbance index score suggested that
habitat conditions were relatively stable.

4.4.2.6 Clark Fork River near Galen (CFR-03A)

The diatom assemblage at CFR-03A suggests water quality at the site may be mildly
impaired by metals, sediment, and nutrients. This site had a metals impairment probability of
70% according to the metals increaser taxa bioindex. The sediment impairment probability was
65% and the siltation index was 38.6; each of these measures suggesting some minor level of
response in the diatom assemblage to sediment-rich conditions. Evidence that the assemblage
has responded to nutrient enrichment was mixed. Some metrics suggested mild nutrient
impairment: the high impairment probability (70%) according to the nutrient increaser taxa
bioindex, the relatively high proportion (85%) of nutrient tolerant taxa, relatively low proportion
(1.88%) of nutrient intolerant taxa, the relatively high proportion (20%) of N-heterotroph taxa,
and the relatively low proportion (49%) of taxa requiring oxygen saturation >75%. However,
other measures of nutrient enrichment (i.e., the proportions of N-autotroph taxa and taxa
requiring oligosaprobous to B-mesosaprobous conditions) did not suggest nutrient impairment.

Despite evidence of metals, sediment, and nutrient impairment, overall biointegrity at the
site was rated “good”. However, the low Shannon diversity score (2.86) and high proportion
(1.8%) of abnormal cells in diatoms at this site suggested some mild degradation of habitat
conditions. The low disturbance index score suggested that habitat conditions were relatively
stable.

4.4.2.7 Clark Fork River at Galen Road (CFR-07D)

The diatom assemblage at CFR-07D suggests water quality at the site may be mildly
impaired by metals and nutrients. This site had a metals impairment probability of 80%
according to the metals increaser taxa bioindex. Evidence that the assemblage has responded to
nutrient enrichment was mixed. Some metrics suggested moderate nutrient impairment: the
high impairment probability (90%) according to the nutrient increaser taxa bioindex, the
relatively high proportion (76%) of nutrient tolerant taxa, and the relatively low proportion
(3.5%) of nutrient intolerant taxa. However, other measures of nutrient enrichment (i.e., the
proportions of N-autotroph and N-heterotroph taxa, taxa requiring oxygen saturation >75%,
and taxa requiring oligosaprobous to B-mesosaprobous conditions) did not suggest nutrient
impairment.
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Despite evidence of metals and nutrient impairment, overall biointegrity at the site was
rated “good”. However, the high proportion of dominant taxon (26.9%) and high proportion
(0.8%) of abnormal cells in diatoms at this site suggested some mild degradation of habitat
conditions. The low disturbance index score suggested that habitat conditions were relatively
stable.

4.4.2.8 Lost Creek at Frontage Road (LC-7.5)

The diatom assemblage at LC-7.5 suggests water quality at the site may be mildly impaired
by metals. This site had a metals impairment probability of 80% according to the metals
increaser taxa bioindex. There was little evidence of sediment or nutrient impairment.

Despite evidence of metals impairment, overall biointegrity at the site was rated “good”.
However, the low Shannon diversity score (2.68) and high dominant taxon proportion (32.1%)
suggested a fairly homogenous assemblage at the site. In addition, the high proportion (2.1%) of
abnormal cells in diatoms at this site suggested some mild degradation of habitat conditions
occurred. The low disturbance index score suggested that habitat conditions were relatively
stable.

4.4.2.9 Clark Fork River at Gemback Road (CFR-11F)

The diatom assemblage at CFR-11F suggests water quality at the site may be impaired by
metals and nutrients. This site had a metals impairment probability of 95% according to the
metals increaser taxa bioindex and suggesting likely metals impairment. Evidence that the
assemblage has responded to nutrient enrichment was mixed. Some metrics suggested
moderate nutrient impairment: the high impairment probability (95%) according to the nutrient
increaser taxa bioindex, the relatively high proportion (82%) of nutrient tolerant taxa, and the
relatively low proportion (5.13%) of nutrient intolerant taxa. However, other measures of
nutrient enrichment (i.e., the proportions of N-autotroph and N-heterotroph taxa, taxa
requiring oxygen saturation >75%, and taxa requiring oligosaprobous to B-mesosaprobous
conditions) did not suggest nutrient impairment.

Despite evidence of metals and nutrient impairment, overall biointegrity at the site was
rated “good”. However, the low Shannon diversity score (2.63), high proportion of dominant
taxon (36.6%), and high proportion (0.5%) of abnormal cells in diatoms at this site suggested
some mild degradation of habitat conditions. The low disturbance index score suggested that
habitat conditions were relatively stable.

4.4.2.10Racetrack Creek at Frontage Road (RTC-1.5)

The diatom assemblage at RTC-1.5 provided little evidence that water quality is impaired by
metals, sediment or nutrients. Overall biointegrity at the site was rated “good”. However, the
low (2.13) Shannon diversity score and high dominant taxon proportion (25.1%) suggested a
fairly homogenous assemblage at the site. In addition, the high proportion (0.6%) of abnormal
cells in diatoms at this site suggested some mild degradation of habitat conditions occurred. The
disturbance index score at this site was higher than all other tributary sites suggesting that
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habitat at this site is more unstable than other tributary sites, potentially due to dewatering,
ice scour, or some other physical disturbance.

4.4.2.11 Clark Fork River at Deer Lodge (CFR-27H)

The diatom assemblage at CFR-27H provided little evidence that water quality is impaired
by metals, sediment or nutrients. Overall biointegrity at the site was rated “good”. However, the
low Shannon diversity score (2.25), high proportion of dominant taxon (40.5%), and high
proportion (1.3%) of abnormal cells in diatoms at this site suggested some mild degradation of
habitat conditions. Unlike other mainstem sites, the disturbance index score at this site was
high (41) suggesting that habitat at this site is more unstable than other mainstem sites,
potentially due to dewatering, ice scour, or some other physical disturbance.

4.4.2.12 Little Blackfoot River at Beck Hill Road (LBR-CFR-02)

The diatom assemblage at LBR-CFR-02 suggests water quality at the site may be mildly
impaired by metals, sediment, and nutrients. This site had a metals impairment probability of
70% according to the metals increaser taxa bioindex. The sediment impairment probability was
75% and the siltation index was 27.3; each of these measures suggesting some minor level of
response in the diatom assemblage to sediment-rich conditions. Evidence that the assemblage
has responded to nutrient enrichment was inconclusive. Two metrics suggested mild nutrient
impairment: the high impairment probability (80%) according to the nutrient increaser taxa
bioindex and the relatively high proportion (66%) of nutrient tolerant taxa. However, other
measures of nutrient enrichment (i.e., the proportions of nutrient intolerant taxa, N-heterotroph
and N-autotroph taxa, taxa requiring oxygen saturation >75%, and taxa requiring
oligosaprobous to B-mesosaprobous conditions) did not suggest nutrient impairment.

Despite evidence of metals, sediment, and nutrient impairment, overall biointegrity at the
site was rated “good”. However, the high proportion (0.8%) of abnormal cells in diatoms at this
site suggested some mild degradation of habitat conditions occurred. The low disturbance index
score suggested that habitat conditions were relatively stable.

4.4.2.13 Clark Fork River at Williams-Tavenner Bridge (CFR-34)

The diatom assemblage at CFR-34 suggests water quality at the site may be mildly impaired
by sediment and nutrients. The sediment impairment probability was 65% and the siltation
index was 21.1; each of these measures suggesting some minor level of response in the diatom
assemblage to sediment-rich conditions. Evidence that the assemblage has responded to
nutrient enrichment was mixed. Some metrics suggested mild nutrient impairment: the slightly
elevated impairment probability (50%) according to the nutrient increaser taxa bioindex, the
relatively high proportion (57%) of nutrient tolerant taxa, relatively low proportion (2.38%) of
nutrient intolerant taxa, the relatively high proportion (10%) of N-heterotroph taxa, and the
relatively low proportion (46%) of taxa requiring oxygen saturation >75%. However, other
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measures of nutrient enrichment (i.e., the proportions of N-autotroph taxa and taxa requiring
oligosaprobous to B-mesosaprobous conditions) did not suggest nutrient impairment.

Despite evidence of possible sediment and nutrient impairment, overall biointegrity at the
site was rated “good”. However, the pollution index score (2.38) and high proportion (1.4%) of
abnormal cells in diatoms at this site suggested some mild degradation of habitat conditions.
The low disturbance index score suggested that habitat conditions were relatively stable.

4.4.2.14 Clark Fork River at Turah (CFR-116A)

The diatom assemblage at CFR-116A suggests water quality at the site may be mildly
impaired by metals and nutrients. This site had a metals impairment probability of 60%
according to the metals increaser taxa bioindex. Evidence that the assemblage has responded to
nutrient enrichment was mixed. Some metrics suggested moderate nutrient impairment: the
high impairment probability (80%) according to the nutrient increaser taxa bioindex, the
relatively high proportion (78%) of nutrient tolerant taxa, and the relatively low proportion
(2.75%) of nutrient intolerant taxa. However, other measures of nutrient enrichment (i.e., the
proportions of N-autotroph and N-heterotroph taxa, taxa requiring oxygen saturation >75%,
and taxa requiring oligosaprobous to B-mesosaprobous conditions) did not suggest nutrient
impairment.

Despite evidence of mild metals and nutrient impairment, overall biointegrity at the site was
rated “good”. However, the site had some evidence of homogenization of the diatom assemblage
(Shannon diversity score of 2.96 and dominant taxon proportion of 29.6%) and general
impairment (pollution index score of 2.49 and proportion of abnormal cells in diatoms of 1.9%)
suggesting mild degradation of habitat conditions. The low disturbance index score suggested
that habitat conditions were relatively stable.
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5.0 MACROINVERTEBRATES®?

5.1 INTRODUCTION

The Clark Fork River, a major tributary of the Columbia River, has been impacted by mining
and mineral operations occurring in its headwaters at the confluence of Warm Springs and
Silver Bow Creeks in Deer Lodge County, Montana. In the late 1800’s and early 1900’s these
tributaries carried wastes to the Clark Fork from mining, milling and smelting operations in
the Butte and Anaconda areas. Wastes included hazardous substances such as arsenic,
cadmium, copper, lead, and zinc that contaminate large areas of the Clark Fork floodplain, river
sediments and surface water.

Investigations of the character and extent of the contamination on the Clark Fork River
began in 1995, subsequent to the EPA designation of a portion of the river from the Warm
Springs ponds on Silver Bow Creek to upstream of Milltown Reservoir as a distinct operable
unit of the Milltown Reservoir Superfund Site. These investigations showed that natural
resources in and around the river were impacted by the release of hazardous substances,
prompting the development of an adaptive, comprehensive long-term monitoring plan for
evaluating the success of restoration and remediation activities [PBSdJ, 2010]. The plan will be
implemented over the next decade and includes monitoring techniques and remediation goals
for surface water, ground water, in-stream sediment, vegetation, and aquatic biota.

Stream benthic macroinvertebrates are major components of the aquatic biota present in the
Clark Fork drainage and thus, play an important role in the comprehensive monitoring plan.
The overall goal of the plan for macroinvertebrates “is a reduction of acute and chronic risks to
aquatic life as measured by.... benthic macroinvertebrate community integrity...... An absence
of impacts to macroinvertebrate organisms will be reflected by a balanced, integrated, and
adaptive community of organisms having a species composition, diversity, and functional
organization comparable to that of the natural habitat of the regions [Karr and Dudley, 1981].”
Attainment of this goal will be reflected by progressive increases in biological integrity [PBSd,
2010]. Specifically, the goal for the macroinvertebrate community is “to attain and maintain a
‘nonimpaired’ bioassessment rating (>80%) based on the metrics subset indicating metals
pollution which was established by McGuire [McGuire, 2010]”. Although metals pollution will
be used as the primary benchmark for evaluation of the condition of the macroinvertebrate
community relative to remediation measures, other metrics will also be used to evaluate overall
community integrity.

This report describes the analysis of a subset of the benthic macroinvertebrate monitoring
program, specifically the samples collected in the Clark Fork drainage in 2016. The benthic
invertebrate fauna was analyzed using an index developed specifically for the Clark Fork
drainage [McGuire, 2010]. This index has been applied over a long course of sampling dating

82 Chapter 5 was prepared by Billie Kerans and Wease Bollman with Rhithron with minor editing and
formatting by RESPEC.
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from 1986. The index is divided into three parts: a general subset, an organic pollution subset
and a metals subset. In addition, the taxonomic and functional composition of the benthic fauna
was investigated to gain information about probable stressors to water quality and habitat
integrity. This information is described in a series of site-specific narratives. The results of
several other biotic assessment tools are also presented in Appendix H.

5.2 METHODS

5.2.1 Sampling

Benthic macroinvertebrates were sampled at four Clark Fork River headwater sites, five
sites on the mainstem Clark Fork River, and three sites on tributaries of the Clark Fork on
September 19 and 20, 2016. Four sample replicates were collected at each site, using a Hess
sampling device. Sites are described in Table 5-1. Samples were delivered to Rhithron
Associates, Inc. (Rhithron) for processing and identification. In addition, data are included for
one site (Silver Bow Creek at Frontage Road; SS-19) that was sampled on September 14, 2016.
Only one replicate was taken from this site, and a traveling kick-net (D-frame) was used to
collect the sample. Sampling methods for site SS-19 are described in [RESPEC, 2017].

Table 5-1. Macroinvertebrate sampling sites in the Clark Fork River basin, September
19-20, 2016.

Site description Site ID UCSO(:J}lé) cgz;tsge (Ilgii]t)usd;; Iiolelgtgg)e
Mill-Willow Creek at Frontage Road MCWC-MWB NA 46.12649 -112.79876
Mill-Willow Creek Bypass near mouth MWB-SBC NA 46.17839 -112.78270
Warm Springs Creek near mouth WSC-SBC 12323770 46.18041 -112.78592
Silver Bow Creek at Frontage Road SS-19 NA 45.98523 -112.50772
Silver Bow Creek at Warm Springs SS-25 12323750 46.18123 -112.77917
Clark Fork River near Galen CFR-03A 12323800 46.20877 -112.76740
Clark Fork River at Galen Road CFR-07D 12323800 46.20877 -112.76740
Clark Fork River at Gemback Road CFR-11F NA 46.26520 -112.74430
Clark Fork River at Williams-Tavenner Bridge | CFR-34 NA 46.47119 -112.72492
Clark Fork River at Turah CFR-116A 12334550 46.49340 -113.48480
Lost Creek at Frontage Road LC-7.5 12323850 46.21862 -112.77384
Racetrack Creek at Frontage Road RTC-1.5 NA 46.28395 -112.74921
Little Blackfoot River at Beck Hill Road LBR-CFR-02 12324590 46.51964 -112.79312

5.2.2 Laboratory Analysis

Samples that were collected using the Hess sampler were completely picked of organisms,
following procedures consistent with previous Clark Fork River biomonitoring projects
processed at Rhithron [Bollman, 2010]. Similar to the most recent studies [Bollman and
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Sullivan, 2013; Bollman et al., 2014], densities of abundant taxa were not estimated, but actual
counts were obtained for all organisms. Caton trays [Caton, 1991] were used to distribute the
samples for sorting. Each individual sample was thoroughly mixed in its jar(s), poured out and
evenly spread into the Caton tray. Grids were systematically selected, and grid contents were
examined under stereoscopic microscopes using 10x-30x magnification (Leica S6E and Leica
EZ4 stereoscopic dissecting microscopes). All invertebrates were sorted from the substrate, and
placed in 80% ethanol for subsequent identification. Laboratory analysis methods for the
sample at SS-19 are described in [RESPEC, 2017].

Organisms were individually examined by certified taxonomists, using 10x — 80x stereoscopic
dissecting scopes (Leica S8E) and identified to the lowest practical level consistent with
previous Clark Fork River biomonitoring projects [McGuire, 2010], using appropriate published
taxonomic references and keys. Midges and worms were carefully morphotyped using 10x-80x
stereoscopic dissecting microscopes (Leica S8E) and representative specimens were slide
mounted and examined at 200x — 1000x magnification under compound microscopes (Olympus
BX 51 with Hoffman Contrast and Leica DM1000). Slide mounted organisms were archived at
the Rhithron laboratory.

Identification, counts, life stages, and information about the condition of specimens were
recorded. Organisms that could not be identified to the taxonomic targets because of
immaturity, poor condition, or lack of complete current regionally-applicable published keys
were left at appropriate taxonomic levels that were coarser than target levels. To obtain
accuracy in richness measures, these organisms were designated as “not unique” if other
specimens from the same group could be taken to target levels. Organisms designated as
“unique” were those that could be definitively distinguished from other organisms in the
sample. Identified organisms were preserved in 80% ethanol in labeled vials, and archived at
the Rhithron laboratory.

5.2.3 Data Analysis

Taxa lists and counts for each sample were constructed. Standard metric calculations were
made using customized database software. McGuire’s indices are “.....specifically designed to
evaluate water quality in the Clark Fork River Basin” [McGuire, 2010]. The indices comprise 11
metrics. Two subsets of three metrics each are scored and summed separately to obtain values
for organic/nutrient impairment and for metals impairment. Individual metrics and the
expected response of each to environmental stress are described in the project sampling and
analysis plan [RESPEC, 2016a]. For comparative purposes, the results of other bioassessment

indices and tools are presented in an appendix to this report [Appendix H].

5.2.4 Quality Assurance Systems

Quality control procedures for macroinvertebrate sample processing involved checking
sorting efficiency on quality control samples that were randomly selected from the 12 sites
sampled using the Hess sampler. These checks were conducted by trained quality assurance

198



technicians who microscopically re-examined 100% of sorted substrate from each quality control
sample. Sorting efficiency was evaluated by applying the following calculation:

SE=—"M 100
I']l-l-l"l2

where: SE is the sorting efficiency, expressed as a percentage, n; is the total number of
specimens in the first sort, and nz is the total number of specimens in the second sort.

Quality control procedures for taxonomic determinations of invertebrates involved checking
accuracy, precision and enumeration. Two samples were randomly selected and all organisms
were re-identified and counted by an independent taxonomist. Taxa lists and enumerations
were compared by calculating a Bray-Curtis similarity statistic [Bray and Curtis, 1957] for each
selected sample. The percent taxonomic disagreement (PTD) and percent difference in
enumeration (PDE) were also calculated [Stribling et al., 2003].

Quality control and quality assurance results are reported in Appendix F.

5.2.5 Ecological Interpretations: Approach

We use narrative interpretations of taxonomic and functional composition of invertebrate
assemblages to reveal the probable stressors in the Clark Fork River Operable Unit. These
narratives were performed on a composite of the four replicate samples collected from each site.
Often canonical procedures are used for stressor identification; however, the substantial data
required for such procedures (e.g., surveys of habitat, historical and current data related to
water quality, land use, point and non-point source influences, soils, hydrology, geology) were
not readily available for this study. Instead our narrative interpretations are based on
demonstrated associations between assemblage components and habitat and water quality
variables gleaned from the published literature, the writer’s own research (especially Bollman
[1998]) and professional judgment, and the research (especially Wisseman [1996]) and
professional judgment of other expert sources.

We use attributes of invertebrate taxa that are well substantiated in diverse literature, and
that are generally accepted by regional aquatic ecologists as evidence of water quality, and
instream and reach-scale habitat conditions. The approach to this analysis uses some
assemblage attributes that are interpreted as evidence of water quality and other attributes
that are interpreted as evidence of habitat integrity. To arrive at impairment classifications,
attributes are considered individually, so information is maximized by not relying on a single
cumulative score which may mask stress on the biota. Such an approach also minimizes the
possibility of using inappropriate assessment strategies when the biota at a site i1s atypical of
“characteristic” sites in a region. Replicate samples were electronically combined into
composited samples for this analysis. Below we describe the invertebrate attributes that were
used and their relationships to water quality and habitat conditions.

Mayfly taxa richness, the Hilsenhoff Biotic Index (HBI) value [Hilsenhoff, 1987], the richness
and abundance of hemoglobin-bearing taxa, and the richness of sensitive taxa are often used as
indicators of water quality. Mayfly taxa richness has been demonstrated to be significantly
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correlated with chemical measures of dissolved oxygen, pH, and conductivity (e.g., Bollman
[1998]; Fore et al. [1996]; Wisseman [1996]). The HBI has a long history of use and validation
[Cairns and Pratt, 1993; Smith and Tran, 2010; Johnson and Ringler, 2014]. In Montana
foothills, the HBI was demonstrated to be significantly associated with conductivity, pH, water
temperature, sediment deposition, and the presence of filamentous algae [Bollman, 1998].
Nutrient enrichment in Montana streams often results in large crops of filamentous algae
[Watson, 1988]. Thus in these samples, when macroinvertebrates associated or dependent on
filamentous algae (e.g., Anderson [1976]; LeSage and Harrison [1980]) are abundant, the
presence of filamentous algae and nutrient enrichment are also suspected. Sensitive taxa
exhibit intolerance to a wide range of stressors (e.g., Hellawell [1986]; Wisseman [1996];
Friedrich [1990]; Barbour et al. [1999]), including nutrient enrichment, acidification, thermal
stress, sediment deposition, habitat disruption, and others. These taxa are expected to be
present in predictable numbers in functioning montane and foothills streams (e.g., Bollman
[1998]). Although the abundance of invertebrates in Hess samples can be highly variable,
reflecting the patchy and dynamic areal distribution of the benthos in stony-bottomed streams,
McGuire’s thresholds for environmental perturbation [McGuire, 2010] are cited as evidence of
enrichment or impairment.

The richness and abundance of cold stenotherm taxa [Clark, 1997] and calculation of the
temperature preference of the macroinvertebrate assemblage [Brandt, 2001] can predict the
thermal characteristics of the sampled site. Hemoglobin-bearing taxa are also indicators of
warm water temperatures [Walshe, 1947], since dissolved oxygen is directly associated with
water temperature; oxygen concentrations can also vary with the degree of nutrient enrichment.
Increased temperatures and high nutrient concentrations can, alone or in concert, create
conditions favorable to hypoxic sediments; habitats preferred by hemoglobin-bearers.

The absence of invertebrate groups known to be sensitive to metals and the Metals Tolerance
Index (MTI) [Bukantis, 1998] are considered signals of possible metals contamination. Metals
sensitivity for some groups, especially the heptageniid mayflies, is well-known (e.g., Kiffney and
Clements [1994]; Clements [1999]; [2004]; Montz et al. [2010]; Iwasaki et al. [2013]). In the
present approach, the absence of these groups in environs where they are typically expected to
occur is considered a signal of possible metals contamination, but only when combined with a
measure of overall assemblage tolerance of metals. The Metals Tolerance Index ranks taxa
according to their sensitivity to metals. Weighting taxa by their abundance in a sample,
assemblage tolerance is estimated by averaging the tolerance of all sampled individuals.

Characteristics of the macroinvertebrate assemblages can also reveal the condition of
instream and streamside habitats. Stress from sediment is evaluated by caddisfly richness and
by “clinger” richness [Kleindl, 1995; Bollman, 1998; Karr and Chu, 1999; Wagenhoff et al., 2012;
Leitner et al., 2015]. A newer tool, the Fine Sediment Biotic Index (FSBI) [Relyea et al., 2012]
shows promise when applied to the montane and foothills regions. This index and its
interpretation are modified in this report, based on the author’s professional judgment, to more
effectively characterize the Clark Fork River and tributaries in the sampled reaches.

The functional characteristics of macroinvertebrate assemblages are based on the
morphology and behaviors associated with feeding, and are interpreted in terms of the River
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Continuum Concept [Vannote et al., 1980] in the narratives. Alterations from predicted patterns
in montane and foothills streams may be interpreted as evidence of water quality or habitat
disruption. For example, shredders and the microbes they depend on are sensitive to
modifications of the riparian zone [Plafkin et al., 1989].

5.3 RESULTS

5.3.1 Bioassessment

Mean bioassessment scores using McGuire’s three-part bioassessment index and their
associated impairment classifications are given in Table 5-2. Raw scores for each
macroinvertebrate replicate sample are given in Appendix F.

5.3.1.1 Overall Biointegrity Index

Four of the five sites on the mainstem Clark Fork River were classified as unimpaired, using
the mean scores of McGuire’s overall biointegrity index [Table 5-2]: the sites near Galen (CFR-
03A), at Gemback Road (CFR-11F), at the Williams-Tavenner Bridge (CFR-34) and at Turah
(CFR-116A). In addition, one headwater site (Warm Springs Creek near mouth; WSC-SBC) and
one tributary site (Little Blackfoot River near Garrison; LBR-CFR-02), were also classified as
unimpaired using this index. Two headwaters sites (Mill-Willow Creek near mouth [MCWC-
MWB] and Mill-Willow Creek Bypass near mouth [MWB-SBC]), and two tributary sites (Lost
Creek at Frontage Road [LC-7.5] and Racetrack Creek at Frontage Road [RTC-1.5]), were
classified as slightly impaired using this index. The Silver Bow Creek at Frontage Road (SS-19)
site was classified at moderately impaired.

For sites where samples were replicated (all but SS-19), there was moderate variation in
overall biological integrity scores among sample replicates. The mean coefficient of variation
(CV) among replicates for this index (scores as percent of maximum score) was 7.58%. Mean,
maximum and minimum scores, with 95% confidence intervals, are graphed in Figure 5-1.
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Figure 5-1. Variability among replicates: mean scores, maximum and minimum
scores, and 95% confidence intervals for McGuire’s overall biointegrity index383. Clark
Fork River basin, September 19-20, 2016.

5.3.1.2 Metals Subset

Mean scores for McGuire’s metals index [Table 5-2] indicated unimpaired conditions at 9 of
the 13 sampled sites. Silver Bow Creek at Frontage Road (SS-19), Silver Bow Creek at Warm
Springs (SS-25), Lost Creek at Frontage Road (LLC-7.5), and Little Blackfoot River at Beck Hill
Road (LBR-CFR-02) were classified as slightly impaired using this index. The mean CV among
replicates for the metals subset index score (scores as percent of maximum score) was 6.56%,
suggesting slightly less variability in these scores compared to the overall biointegrity scores.
Mean, maximum and minimum scores, with 95% confidence intervals are graphed in Figure 5-2.

8 Sample collection methods differed at SS-19 from the other sites and consisted of only one replicate. At all
other sites. four replicate samples were collected.
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Figure 5-2. Variability among replicates: mean scores, maximum and minimum
scores, and 95% confidence intervals for McGuire’s metals pollution metric subsets4.
Clark Fork River basin, September 19-20, 2016.

5.3.1.3 Organic and Nutrient Subset

All sites except one were considered unimpaired using the mean scores of McGuire’s organic
and nutrient index [Table 5-2]. Slight impairment due to organic and nutrient enrichment was
detected by the index at Silver Bow Creek at Warm Springs (SS-25). The mean CV among
replicates for the organic/nutrient subset index score (scores as percent of maximum score) was
5.35%, indicating moderate variation in these scores. Mean, maximum and minimum scores,
with 95% confidence intervals are graphed in Figure 5-3.

8 Sample collection methods differed at SS-19 from the other sites and consisted of only one replicate. At all
other sites. four replicate samples were collected.
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Figure 5-3. Variability among replicates: mean scores, maximum and minimum
scores, and 95% confidence intervals for McGuire’s organic/nutrient pollution metric
subset®. Clark Fork River basin, September 19-20, 2016.

8 Sample collection methods differed at SS-19 from the other sites and consisted of only one replicate. At all
other sites. four replicate samples were collected.
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Table 5-2.
classifications:

Mean macroinvertebrate
McGuire’s

indices

for

bioassessment
general

scores
biointegrity,

and

impairment
nutrient/organic

impairment, and metals impairment. Scores are mean values over four replicate
samples, and are expressed as the percent of maximum scoresé, Clark Fork River
basin, September 19-20, 2016.

McGuire . McGuire
. . . McGuire metals- ) i
biointegrity e organic/nutrient-
. . sensitive subset ..
Si Site ID metrics [McGuire, [McGuire, 2010] sensitive subset
1te name ite 2010] ’ [McGuire, 2010]
impairment impairment impairment
score score score
class class class
Mill -Will k at
i -Willow Creek at | /oo vwe | ss.3 slight 90.3 none 98.6 none
Frontage Road
Mill-Willow Creek MWB-SBC 85 slight 80.6 none 93.1 none
Bypass near mouth
Warm Springs Creek WSC-SBC 94.2 none 84.7 none 97.2 none
near mouth
Silver Bow Creek at SS-19 56.7 moderate 61.1 slight 94.4 none
Frontage Road
Silver Bow Creek at . . .
nver sow Lreekat | gs.25 84.2 slight 68.1 slight 79.2 slight
Warm Springs
lark Fork Ri
Clark Fork River near CFR-03A 92.5 none 84.7 none 91.7 none
Galen
lark Fork Ri t
Clark Fork River a CFR-07D 86.7 slight 86.1 none 98.6 none
Galen Road
Clark Fork river at
Gemback Road CFR-11F 97.5 none 84.7 none 87.5 none
Clark Fork River at
Williams-Tavenner CFR-34 97.5 none 91.7 none 90.3 none
Bridge
Clark Fork River at CFR-116A 98.3 none 94.4 none 81.9 none
Turah
Lost Creek at
LC-7. . ligh 1 ligh .
Frontage Road C-7.5 76.7 slight 68 slight 83.3 none
k k
Racetrack Creek at RTC-1.5 75.8 slight 80.6 none 97.2 none
Frontage Road
Little Blackfoot River
LBR-CFR-02 . 2 ligh 2
at Beck Hill Road R-CFR-0 90.8 none 79 slight 97 none

86 Sample collection methods differed at SS-19 from the other sites and consisted of only one replicate.
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5.4 DISCUSSION

5.4.1 Ecological Interpretation of Aquatic Invertebrate Assemblages

5.4.1.1 Mill-Willow Creek at Frontage Road (MCWC-MWB)

5.4.1.1.1 Water Quality

The fauna at this site had some characteristics suggestive of good water quality and some
suggestive of impaired water quality. At least seven distinct mayfly taxa were collected: two
taxa in the family Baetidae, one in the family Ephemerellidae, two in the family Heptageniidae,
one in the family Leptophlebiidae, and one in the family Leptohyphidae. Of these taxa, only the
ubiquitous Baetis tricaudatus complex (1.6%) was common. The HBI (3.94) was within
expectations for a low-order valley stream. Hemoglobin-bearing organisms (0.9%) were
uncommon, suggesting that the sediments were well oxygenated. Two pollution-sensitive taxa
were found in the composited sample, the midge Cricotopus (Nostococladius) sp. (19.7%), which
was abundant, and the mayfly Drunella grandis (0.2%). However, pollution-tolerant organisms
(16.0%), including the elmid beetle Optioservus sp. (12.9%), were a large component of the
assemblage and collector-filterers (27.9%) were a greater than expected portion of the
functional-feeding groups. These two characteristics suggest that some slight water quality
impairment as a result of nutrient enrichment cannot be ruled out in this reach. Also, the high
abundance of Cricotopus (Nostococladius) sp. suggests that nitrogen may be limiting here
because the midge occurs in a mutualistic relationship with the blue-green algae Nostoc. The
MTI (3.72) suggests little possibility of contamination by metals. Indeed, metals-intolerant taxa
were present (heptageniid mayflies Rhithrogena sp. and Cinygmula sp.) and even abundant (the
caddisfly Lepidostoma sp. (23.9%), the dominant organism in the composited sample).

5.41.1.2 Thermal Condition

The midge Cricotopus (Nostococladius) sp. was the only cold-stenotherm taxon found in the
composited sample; however, it was abundant, accounting for 19.4% of the sampled organisms.
The estimated thermal preference of the assemblage was 14.9 C.

5.4.1.1.3 Sediment Deposition

It is unlikely that the deposition of fine sediment impeded the colonization of taxa in this
reach as 14 caddisfly and 22 “clinger” taxa were found in the sample. However, the FSBI (3.13)
indicated that the assemblage was tolerant of fine sediment.

5.4.1.1.4 Habitat Diversity and Integrity

Overall taxa richness was somewhat lower than expectations: only 46 taxa were recorded in
the composite sample from this reach. Only three stonefly taxa (immature Chloroperlidae,
Skwala sp. and Hesperoperla pacifica) were collected and none of them were abundant:
stoneflies accounted for only 0.7% of the sample. Consequently, disturbance to instream
habitats, channel morphology, streambanks, and riparian function cannot be ruled out here.
The presence of seven semivoltine taxa, including some that were abundant or common (e.g.,
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the elmid beetle, Optioservus sp.; the caddisfly Brachycentrus occidentalis, 3.5%), suggests a
fauna that was not substantially influenced by catastrophic dewatering, thermal extremes, or
severe sediment pulses. Shredders (43.7%) dominated the functional composition of the
assemblage. Although a large percentage of the shredders were Cricotopus (Nostococladius) sp.,
which does not respond to riparian inputs of large organic material, other shredders were also
abundant. Shredders were followed in abundance by filter-feeders (27.9%), including many
hydropsychid caddisfly taxa. These ecological characteristics suggest that both fine and coarse
particulate organic matter were important energy pathways in this reach. Other functional
groups occurred in expected proportions.

5.4.1.2 Mill-Willow Bypass near mouth (MWB-SBC)

5.4.1.2.1 Water Quality

As with site MCWC-MWRB, there were at least seven distinct mayfly taxa collected, of which
the ubiquitous Baetis tricaudatus complex (1.1%) was the most abundant. However, the HBI
(4.77) was elevated above expectations for a low-order valley stream. Again, two pollution-
sensitive taxa were collected, including the midge Cricotopus (Nostococladius) sp. (1.6%), whose
abundance was much lower than site MCWC-MWB, and the mayfly Drunella grandis (0.03%),
which was rare. Hemoglobin-bearing organisms (2.5%) were common, thus hypoxia in the
sediments cannot be ruled out here. Pollution-tolerant organisms (49.8%) were very abundant
and included the elmid beetle Optioservus sp. (19.9%, the dominant organism in the composited
sample) and the isopod Caecidotea sp. (5.8%). Collector-filterers (23.0%) were more abundant
than expected for this stream type. Thus, slight water quality impairment due to nutrient
enrichment cannot be dismissed here. In addition, the presence of hydroptilid caddisflies (0.3%)
and the commonness of midges in the genus Orthocladius sp. (2.6%) indicate that filamentous
algae were probably common at the site, supporting the contention that nutrient enrichment
occurred here. The fauna indicated little evidence for metals contamination as the MTI (4.40)
was lower than the HBI and the metals-intolerant mayfly Heptagenia sp. and caddisfly
Lepidostoma sp. were present.

5.4.1.2.2 Thermal Condition
Only one cold-stenotherm, the midge C. (Nostococladius) sp., was collected from this site and
it accounted for only a small percentage (1.6%) of the sample. The estimated thermal preference

of the assemblage was 16.7 C. Indeed, some warm-water-tolerant taxa were abundant (e.g.,
caddisflies Cheumatopsyche sp. (5.3%) and Oecetis sp. (3.1%)).

5.4.1.2.3 Sediment Deposition

Ten caddisfly taxa and 21 “clingers” were collected in this reach, thus it appears unlikely
that the deposition of fine sediment impeded the colonization of invertebrates here. The FSBI
(4.14) indicated an assemblage that was moderately tolerant of fine sediment.
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5.4.1.2.4 Habitat Diversity and Integrity

Overall, 47 taxa were found in this reach, which is somewhat lower than expectations for a
low-order valley stream; thus, some disturbance to instream habitats cannot be dismissed here.
Only two unique stonefly taxa were found, including Skwala sp. (0.8%), a few other immature
perlodids (0.1%), and Pteronarcella sp. (0.1%) suggesting that channel morphology,
streambanks, and riparian function may be disturbed. Catastrophes like thermal extremes,
scouring floods, or dewatering appear unlikely, as six long-lived taxa were found, including the
elmid Optioservus sp. and the caddisfly Brachycentrus occidentalis, both of which were
abundant. Collector-filterers (25.4%) were the most abundant functional feeding group and were
followed closely in abundance by the scrapers (23.4%) and the collector-gatherers (23.0%).
Shredders (8.8%) were also abundant. These characteristics of the fauna suggest that fine and
coarse particulate organic matter and autochthonous algal production were all important
energy pathways in this reach. Predators (19.2%) were also abundant, primarily as a result of
the abundance of flatworms in the class Trepaxonemata (12.2%).

5.4.1.3 Warm Springs Creek near mouth (WSC-SBC)

5.4.1.3.1 Water Quality

Most faunal indicators suggested good water quality at this site; however, there were some
indicators that suggested slight impairment of water quality. Seven mayfly taxa were collected
here: three unique taxa in the family Baetidae including the ubiquitous Baetis tricaudatus
complex (3.9%), the most abundant mayfly; two taxa in the family Ephemerellidae; and two in
the family Heptageniidae including Cinygmula sp. (2.6%), which was common. The HBI value
(4.05) was only slightly elevated above expectations. Three pollution-sensitive taxa were
collected, the mayflies Drunella grandis and Caudatella sp. and the midge Cricotopus
(Nostococladius) sp., which was abundant (15.6%). This midge is assigned a relatively high HBI
tolerance value (6) that may overestimate its tolerance causing at least some of the elevation in
the HBI. Nitrogen was also likely a limiting nutrient, because abundant Cricotopus
(Nostococladius) sp. suggests a large crop of the blue-green alga Nostoc sp. In addition, no
hemoglobin-bearing taxa were collected in this reach. Alternatively, there were some indicators
that suggested water quality impairment. Collector-filterers (20.4%) were abundant and the
high abundance of the elmid beetle Optioservus sp (18.6%), which was the dominant organism
and the only pollution-tolerant taxon, caused the percentage of pollution-tolerant organisms to
be high. Finally, taxa typically associated with filamentous algae were either common (e.g.,
Orthocladius spp. (6.6%), worms in the subfamily Naidinae (1.2%)) or present (caddisflies in the
family Hydroptilidae (0.2%). This suggests abundant filamentous algae which is often
associated with nutrient enrichment. This combination of characteristics suggests that mild
water quality impairment, perhaps through nutrient enrichment, cannot be ruled out. The MTI
value (4.27) was higher than the HBI value, but metals-sensitive taxa such as heptageniid
mayflies (2.9%) and the caddisfly Lepidostoma sp. (3.9%) were common. Based on these
findings, metals contamination is probably unlikely here.

208



5.4.1.3.2 Thermal Condition

The estimated thermal preference of the site was 14.8 C. Two cold-stenotherm taxa
representing 15.6% of the assemblage were recorded: these were the abundant Cricotopus
(Nostococladius) sp. and Caudatella sp.

5.4.1.3.3 Sediment Deposition

Both caddisflies (14 taxa) and “clingers” (29 taxa) were diverse suggesting that this site was
unlikely to be impacted by fine sediment deposition that would limit the colonization of
invertebrates. The FSBI (4.56) indicated a moderately sediment-tolerant assemblage.

5.4.1.3.4 Habitat Diversity and Integrity

In general habitat characteristics appear to be good at this site. Overall taxa richness (53)
was within expectations; thus, instream habitats appear to be intact. Six stonefly taxa were
collected, including the perlid Hesperoperla pacifica (2.1%), which was common, suggesting that
channel morphology, streambanks, and riparian function were intact. In addition, nine long-
lived taxa were recorded, suggesting that catastrophes like dewatering or thermal stress
probably did not interrupt long life cycles. Indeed, the semivoltine, elmid beetle Optioservus sp.
(18.6%) was the most abundant taxon. Scrapers (30.8%) were the most abundant of the feeding
groups followed closely by shredders (21.8%) and collector-filterers (20.4%). The most abundant
shredder was Cricotopus (Nostococladius) sp.; however, this midge does not respond to riparian
inputs of large organic material. Predators (10.7%) and collector-gatherers (16.1%) occurred in
expected proportions. It is clear that autochthonous algal production and allochthonous addition
of fine particulate organic matter are important to the energy flow in this reach.

5.4.1.4 Silver Bow Creek at Frontage Road (SS-19)

This site was sampled on September 14, 2016 as part of the Streamside Tailings Operable
Unit monitoring. Both the sample collection method and the sample processing methods for this
site differed from the other sites in this study. The sample was collected using a D-frame net
and a traveling kick-net method. Thus the single replicate represented a much larger area of
benthic substrate than the four replicates collected with a Hess sampler at the other sites. In
addition, the sample was subsampled to a standard 300-organism count. Thus, the number of
organisms contributing to the assessment was much smaller than at the other sites. Assessment
metrics based on richness and diversity are probably not directly comparable. Differences are
taken into account in the ecological narrative that follows.

5.4.1.5 Water Quality

Only one mayfly taxon, Baetis rhodani Gr. (0.3%), represented by only one individual, and no
sensitive taxa were found in this sample. The biotic index value (4.39) reflected an assemblage
having slight impact from organic pollution. Filter-feeders (42.2%), especially the chironomid
Microtendipes sp. (30.3%), the dominant organism in the sample, and hemoglobin-bearing taxa
(30.6%, again mostly Microtendipes sp.) were very common in this assemblage. These findings

209



suggest that water quality was impaired through nutrient enrichment and that there was
additional stress associated with hypoxic conditions in the sediment. In addition, pollution-
tolerant organisms accounted for 37.2% of the sample. Contamination by metals was not
indicated: the MTI (3.43) was lower than the HBI and the caddisfly Lepidostoma sp. (8.8%) was
common in the sample.

5.4.1.5.1 Thermal Condition
No cold-stenotherm taxa were recorded from this site. The temperature preference of the
assemblage was 17.5°C.

5.4.1.5.2 Sediment Deposition

Five caddisfly and eight “clinger” taxa were found in this sample. The FSBI value (3.91)
indicated a moderately sediment-tolerant assemblage. Fine sediment deposition on the stony
substrates may have negatively influenced colonization.

5.4.1.5.3 Habitat Diversity and Integrity

Overall taxa richness (20) was lower than expected. The stonefly Skwala sp. was present, but
only two individuals were counted. Consequently, monotonous or disturbed instream habitats
and unstable streambanks, loss of riparian function, or altered channel morphology are
suggested. Catastrophic dewatering, thermal extremes, sediment pulses or toxic inputs can
probably be ruled out: although long-lived taxa were not diverse, they were abundant. Collector-
filterers (42.2%) and scrapers (36.9%) dominated the functional composition of the assemblage
suggesting that both fine particulate matter and instream algal production were the dominant
energy source in this reach. All other functional groups were found in appropriate proportions.

5.4.1.6 Silver Bow Creek at Warm Springs (SS-25)

5.4.1.6.1 Water Quality

Water quality appears impaired at this site. Ephemerella excrucians, Iswaeon sp., Caenis sp.
and Baetis tricaudatus complex were the only mayfly taxa recorded from the composited sample,
but only the ubiquitous B. tricaudatus complex (1.9%) was common. The HBI (6.06) was
elevated, and pollution-tolerant organisms (29.0%) included the elmid beetle Optioservus sp.
(9.3%) and the filtering caddisfly Cheumatopsyche sp. (7.5%). Both of these were abundant.
Organisms that contain hemoglobin and are tolerant of low oxygen conditions in the sediments
were common (2.9%: mainly the midge Microtendipes sp.) suggesting that hypoxia in the
sediments might occur. In addition, filtering collectors (13.9%) accounted for a slightly higher
percentage of the feeding groups than expected, and organisms that are associated with
filamentous algae (e.g., Cricotopus sp. 36.5%) were abundant. These three conditions are often
linked to nutrient enrichment. Cricotopus (Nostococladius) sp. and Potthastia longimanus Gr.
were the only two pollution-sensitive taxa collected and both were rare. Most results suggest
that nutrient enrichment was at least part of the cause of water quality impairment at this site.
The MTI (6.07) was slightly higher than the HBI and the metals-intolerant taxon Lepidostoma

210



sp. was represented by only four specimens; thus, metals contamination cannot be dismissed
here.

5.4.1.6.2 Thermal Condition

Cricotopus (Nostococladius) sp. was the only cold-stenotherm taxon collected at this site. It
accounted for only 0.1% of the fauna. The temperature preference (17.2 C) of the assemblage
was the second highest of any site in the 2016 study. In addition, several organisms tolerant of
warm water temperatures were common or abundant (e.g., the caddisflies Oecetis sp. (2.7%) and
Cheumatopsyche sp. (7.5%)).

5.4.1.6.3 Sediment Deposition

Although caddisfly taxa richness (11) was high, only 16 “clinger” taxa were collected. Hence,
the impact of fine sediment on the colonization of stony substrates in this reach cannot be ruled
out. The FSBI (3.48) also suggests an assemblage that is tolerant of fine sediment.

5.4.1.6.4 Habitat Diversity and Integrity

Both overall taxa richness (48) and stonefly taxa richness (1) were lower than expected,
suggesting limited or monotonous instream habitats and disruption to channel morphology,
streambanks, and/or riparian function. The fact that five semivoltine taxa were collected, some
of which were abundant (e.g., Optioservus sp.), suggests that catastrophes such dewatering,
scouring sediment pulses, or thermal extremes were unlikely to have had a major impact on the
fauna. Shredders (37.8%) were the dominant functional group suggesting the importance of
coarse particulate organic matter to the energy flow in this reach. Collector-gatherers (22.3%),
scrapers (9.6%), and collector-filterers (13.9%) were also abundant suggesting that instream
algal production and fine particulate organic matter inputs were also important in the energy
budget. Predators (16.2%) were also abundant mostly due to the abundance of flatworms in the
class Trepaxonemata (10.1%).

5.4.1.7 Clark Fork River near Galen (CFR-03A)

5.4.1.7.1 Water Quality

Seven mayfly taxa were recorded from this composited sample, which was within
expectations for a low-to-mid-order stream in the Valley and Foothill ecoregion. Baetids
included Baetis tricaudatus complex and Diphetor hageni, ephemerellids included Drunella
grandis and Ephemerella excrucians and heptageniids included Cinygmula sp., Heptagenia sp.
and Rhithrogena sp. Only B. tricaudatus complex (2.0%) and Rhithrogena (1.8%) were common.
The HBI (3.90) was below the threshold indicating organic pollution. Indeed, the grazing
caddisfly Protoptila sp. (22.8%) was the most abundant organism in the sample and it has a
biotic index value of one indicating that it is very sensitive to organic pollution. Two pollution-
sensitive taxa were collected, including the midge Cricotopus (Nostococladius) sp. (19.3%),
which was abundant. Nitrogen was likely a limiting nutrient, because abundant Cricotopus
(Nostococladius) sp. suggests that the site supports a large crop of the blue-green alga Nostoc
sp. Alternatively, organisms that suggest the presence of substantial crops of filamentous algae,
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and thus nutrient enrichment, were common (e.g., midges Cricotopus sp. (5.2%) and
Orthocladius sp. (2.9%)). In addition, hemoglobin-bearing organisms (2.6%) were common
suggesting that nutrient-enrichment-driven hypoxia in the sediments cannot be ruled out.
Relative abundances of collector-filterers (17.1%) and pollution-tolerant organisms (15.3%) were
somewhat above expectations. Overall, some metrics suggest nutrient-enriched conditions,
while others do not, thus slight nutrient enrichment cannot be dismissed here. There was little
indication of metals contamination as the MTI (4.00) was only slightly higher than the HBI and
some metals-intolerant taxa were common (e.g., the heptageniid mayfly Rhithrogena).

5.4.1.7.2 Thermal Condition
Cold stenotherms (the midge Cricotopus (Nostococladius)) accounted for 19.3% of the
assemblage. The temperature preference of the assemblage was 15.5 C.

5.4.1.7.3 Sediment Deposition

This site supported 21“clinger” taxa and 11 caddisfly taxa, consequently it appears that stony
substrates were largely free of deposited sediment in 2016. The FSBI value (4.07) indicated a
moderately sediment-tolerant fauna.

5.4.1.7.4 Habitat Diversity and Integrity

Forty-eight taxa were collected from this site, which is somewhat below expectations. In
addition, only three stonefly taxa were recorded and only one, Skwala sp. (1.2%) was common.
Thus, instream and reach-scale habitat features appear to be disturbed. Disasters such as
dewatering, scouring sediment pulses, or thermal extremes were probably not influential here
as seven long-lived taxa were recorded, some of which were abundant or common. These
included elmids Optioservus sp. (8.7%) and Zaitzevia sp. (3.9%) and the caddisfly Brachycentrus
occidentalis (3.4%). The dominant feeding groups were scrapers (36.1%) followed in abundance
by shredders (27.7%). The shredder percentage is probably an overestimate of the role of
riparian inputs to the energy flow in the reach because the Cricotopus (Nostococladius) sp. does
not respond to inputs of coarse particulate matter from streamside. However, even with the
midge’s percentage removed from the estimate, shredders were still an important feeding guild.
Collectors (30.9%) were also abundant. Thus, autochthonous algal production within the reach
as well as allochthonous fine and coarse particulate organic matter are all important
components of the food web of this reach.

5.4.1.8 Clark Fork River at Galen Road (CFR-07D)

5.4.1.8.1 Water Quality

As with many other sites in 2016, some indicators suggest little water quality impairment,
whereas others suggested some impairment. The mayflies were diverse in this reach: nine taxa
were recorded from the composited sample including five baetids, two ephemerellids, and two
heptageniids. However as with the 2015 sample, none of the mayflies were common: even the
ubiquitous Baetis tricaudatus complex accounted for only 0.4% of the assemblage. In addition to
the diversity of the mayfly assemblage, the HBI (3.53) did not suggest water quality
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impairment, as it was below the threshold that indicates organic pollution and, as with site
CFR-03A, the caddisfly Protoptila sp. (24.5%), with a low BI index value, was the dominant
organism in the sample. However, hemoglobin-bearing organisms (3.7%, the midge
Microtendipes sp.) were common, pollution-tolerant taxa (37.9%) were abundant, and collector-
filterers (18.4%) were somewhat above expectations for a stream with good water quality. In
addition, only one pollution-sensitive taxon was collected: Cricotopus (INostococladius) sp., which
was common. Therefore, slight water quality impairment through nutrient enrichment cannot
be ruled out at this site. The MTI (3.57) was slightly higher than the HBI, but the metals-
sensitive caddisfly Lepidostoma sp. (2.1%) was common and heptageniid mayflies were present.
These results provide little evidence for contamination by metals in this reach.

5.4.1.8.2 Thermal Condition
Cricotopus (Nostococladius) sp. was the only cold-stenotherm taxon in the collection, and it
accounted for 5.2% of the total abundance of the sample. The temperature preference of the

assemblage was 15.3 C. However, caddisflies tolerant of warmer water were common (QOecetis
sp. (1.7%)) or abundant (Helicopsyche sp. (14.7%)).

5.4.1.8.3 Sediment Deposition

Sediment deposition probably did not influence colonization of taxa to an appreciable extent:
the site supported no fewer than 10 caddisfly taxa and 19 “clinger” taxa. However, the FSBI
value (3.74) indicated an assemblage that was moderately sediment-tolerant.

5.4.1.8.4 Habitat Diversity and Integrity

Overall taxa richness (48) and stonefly taxa richness (2) were lower than expected,
suggesting limited instream habitats and disturbed reach-scale habitat features like stream
banks and riparian zones. Six semivoltine taxa were found, thus catastrophes such as
dewatering, scouring sediment pulses, or thermal extremes probably did not influence the
composition of the benthic fauna. Indeed, the long-lived, elmid beetle Optioservus sp. (16.7%)
was abundant. Scrapers (59.8%) were the dominant functional group suggesting abundant algal
resources and the importance of autochthonous production to the energy balance in this reach.
Clearly, suspended fine particulate organic matter was also an important energy component as
well, since collector-filterers (18.4%) were the next dominant group. All other functional groups
were well represented

5.4.1.9 Clark Fork River at Gemback Road (CFR-11F)

5.4.1.9.1 Water Quality

Although eight mayfly taxa (at least three baetids, one ephemerellid, two heptageniids, one
leptophlebiid and one leptohyphid) and two pollution-sensitive taxa (Cricotopus (INostococladius)
and Potthastia sp.) were recorded from this site, other metrics suggest that water quality was
impaired here. Indeed, all of the mayfly taxa and the sensitive taxa were uncommon (each taxon
< 0.5%) except for the mayfly Ephemerella sp. (1.5%). The HBI (4.64) was above the threshold
indicating organic pollution may occur here. Pollution-tolerant taxa accounted for 44.3% of the
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assemblage, hemoglobin-bearing organisms (8.0%, mostly the midge Microtendipes sp.) were
common, and the relative abundance of -collector-filterers (22.4%) was elevated over
expectations. The presence of so many hemoglobin-bearing organisms suggests hypoxic
sediments, which when combined with the high percentage of collector-filterers (mostly filtering
caddisflies) supports a hypothesis that mild nutrient enrichment cannot be ruled out here. In
support of this contention, organisms that are indicative of the presence of filamentous algae,
like the midges Cricotopus sp. (5.6%) and Orthocladius sp. (6.3%), were common, and
hydroptilid caddisflies (0.3%) were present. The presence of filamentous algae is often thought
to indicate nutrient enrichment. Metals contamination is unlikely as the MTI (4.22) was lower
than the HBI, metals-sensitive heptageniid mayflies were present, and the caddisfly
Lepidostoma sp. (4.9%) was common.

5.4.1.9.2 Thermal Condition

Only one cold-stenotherm taxon, Cricotopus (Nostococladius) sp. was found in the composited
sample from this reach. However, in contrast to the two upstream sites, the midge was not very
abundant here. The estimated temperature preference of the assemblage was 16.4 C and
several organisms tolerant of warm water conditions were abundant (e.g., the caddisflies Oecetis
sp. (6.9%), Cheumatopsyche sp. (3.7%) and Helicopsyche sp. (8.3%)).

5.4.1.9.3 Sediment Deposition

It appears that fine sediment deposition did not influence the biota in this reach, since 15
caddisfly and 21 “clinger” taxa were sampled here. However, the FSBI value (3.37), indicated a
moderately sediment-tolerant assemblage.

5.4.1.9.4 Habitat Diversity and Integrity

Overall taxa richness (62) was high: it was the highest of all the sites in 2016, suggesting
diverse and intact instream habitats. However, only two unique stonefly taxa were collected
(Claassenia sabulosa (0.02%) and Skwala sp. (0.6%)) and neither were common, perhaps
indicating that reach-scale habitat features like stream banks and riparian zones were
disturbed. Long-lived taxa were well-represented: six such taxa were collected from this site and
the elmids, Optioservus sp. (19.8%) and Zaitzevia sp. (2.6%), were common. Consequently,
catastrophic dewatering or thermal extremes did not appear to be influential. Scrapers (37.8%),
including the grazing caddisflies Helicopsyche sp. and Protoptila sp. (7.0%) and the elmid
Optioservus sp., were abundant and dominated the food web. Filterers (22.4%), especially
among the hydropsychid caddisflies (12.8%, including Ceratopsyche cockerelli, Cheumatopsyche
sp., and Hydropsyche occidentalis), were also common. These metrics suggest that periphyton
production and fine organic particulates in suspension are important to the energy budget of
this reach. All other feeding groups were well represented.
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5.4.1.10Clark Fork River at Williams-Tavenner Bridge (CFR-34)

5.4.1.10.1 Water Quality

Mild water quality impairment through nutrient enrichment cannot be dismissed at this site.
The HBI (4.28) was slightly elevated above expectations, hemoglobin-bearing organisms (12.7%,
mainly Microtendipes sp.) were abundant, and collector-filterers (41.4%) dominated the food
web. These metrics suggest that nutrient enrichment and hypoxia in the sediments occurred in
this reach. The fact that pollution-tolerant organisms, including the caddisfly Helicopsyche
(27.9%) the dominant organism in the sample, accounted for 58.1% of the assemblage also
supports the contention that water quality was impaired here. However, not all metrics
indicated impairment: nine mayfly taxa were collected (at least four unique baetids, at least two
unique ephemerellids, two heptageniids, and one leptohyphid), but Ephemerella sp. (3.3%) was
the only common mayfly taxon. Three pollution-sensitive taxa were found in the sample
(Potthastia gaedii Gr., Cricotopus (Nostococladius) sp. and Drunella grandis), but none of them
were common. There was no indication of metals contamination as the MTI (3.75) was lower
than the HBI, the metals-sensitive caddisfly Lepidostoma sp. (2.6%) was common, and
heptageniid mayflies were present.

5.4.1.10.2 Thermal Condition

Water temperature metrics calculated for this site were very similar to those calculated for
site CFR-11F. Only one cold-stenotherm taxon, Cricotopus (Nostococladius) sp., was collected
and it was not very abundant (0.5%). Like CFR-11F, several warm-water loving taxa were
abundant, including the caddisflies Oecetis sp. (56.3%), Cheumatopsyche sp. (12.1%) and
Helicopsyche sp. (27.9%). The calculated temperature preference of the assemblage was 16.1 C.

5.4.1.10.3 Sediment Deposition

Thirteen caddisfly and 22 “clinger” taxa were collected here, suggesting that sediment
deposition did not impede the colonization of stony sediments in this reach. The FSBI value
(3.57); however, indicated a moderately sediment-tolerant assemblage.

5.4.1.10.4 Habitat Diversity and Integrity

Fifty-five total taxa were reported from this site indicating intact and diverse instream
habitats. Only four stonefly taxa were collected and all of them were very rare (out of 8891 total
specimens only 13 were stoneflies): disturbances to reach-scale habitat features like stream
banks and riparian zones cannot be ruled out. Six semivoltine species were found in the sample,
including the caddisfly Brachycentrus occidentalis (8.8%) and the elmid beetle Optioservus sp.
(6.9%), both of which were abundant. Dewatering or thermal stress appear unlikely here.
Collector-filterers (41.4%) and scrapers (36.8%) were the dominant functional groups suggesting
the importance of suspended fine particulate organic matter and autochthonous algal
production to the food web here. All other functional groups were well represented.
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5.4.1.11 Clark Fork River at Turah (CFR-116A)

5.4.1.11.1 Water Quality

As with many of the other sites in 2016, water quality indicators were varied in their
suggestion of impairment at this site. Eight mayfly taxa were supported, including two unique
baetids, two unique ephemerellids, three unique heptageniids, and one leptohyphid. Several of
the taxa were common (e.g., the pollution-sensitive Drunella grandis (1.2%), the heptageniid
Rhithrogena sp. (2.6%)). Pollution-sensitive fauna were represented by three taxa, Potthastia
gaedii Gr, Cricotopus (Nostococladius) sp. and Drunella grandis, although only D. grandis was
common. These characteristics suggest good water quality. However, the HBI value (4.62)
indicated an assemblage that was mildly tolerant of organic pollution. In addition, other
characteristics suggest impairment due to nutrient enrichment at this site. Collector-filterers
(57.8%) strongly dominated the functional composition of the assemblage, which is not
surprising given that the filtering caddisflies Hydropsyche occidentalis (27.2%) and
Cheumatopsyche sp. (20.6%) were the two most abundant organisms in the composited sample.
Caddisflies in the family Hydroptilidae (0.2%) were present and midges typically associated
with filamentous algae (2.6%) were common. Hypoxia in the sediments may also be indicated as
hemoglobin-bearing organisms (1.8%) were common. These metrics suggest that mild nutrient
enrichment cannot be ruled out at this site. Pollution-tolerant organisms (38.6%) were also
abundant. No metals contamination was indicated: the MTI (4.26) was lower than the HBI and
heptageniid mayflies were common (3.9%).

5.4.1.11.2 Thermal Condition

The water temperature metrics of this site were very similar to the sites CFR-11F and CFR-
34. Only one cold-stenotherm taxon, Cricotopus (Nostococladius) sp., was collected and it was
not very abundant (0.2%). The estimated temperature preference of the assemblage was 15.4 C
and several organisms tolerant of warm water temperatures were abundant including the
caddisflies Oecetis sp. (3.4%) and Cheumatopsyche sp.

5.4.1.11.3 Sediment Deposition

The site supported at least 15 caddisfly taxa and 27 “clinger” taxa, suggesting that
colonization of stony substrates was not inhibited by deposited sediment. The FSBI value (3.45)
indicated a sediment-tolerant assemblage.

5.4.1.11.4 Habitat Diversity and Integrity

Instream and reach-scale habitats appear to be diverse and intact: taxa richness (57) was
within expectations and the stonefly fauna (five taxa) was diverse. Catastrophes like
dewatering or thermal stress probably did not disrupt the life cycles of long-lived organisms, as
nine semivoltine taxa were recorded in this reach. As mentioned previously, collector-filterers
dominated the functional mix and collector-gatherers (11.4%) were common suggesting that fine
particulate organic matter dominates the energy flow in this reach. Other functional groups
were well represented.
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5.4.1.12 Lost Creek at Frontage Road (LC-7.5)

5.4.1.12.1 Water Quality

Impaired water quality through nutrient enrichment seems to be indicated at this site. Only
five mayfly taxa were collected and none of them were common (only 20 specimens out of a total
of 3503 organisms in the composited sample). The HBI value (5.33) was elevated over
expectations and indicated an invertebrate assemblage that was tolerant of organic pollution.
Pollution-tolerant taxa were extremely abundant (65.8%) including the dominant organism in
the sample, the dipteran Caloparyphus sp. (27.4%). In addition, other pollution-tolerant taxa
were present: among these were the caddisfly Hydroptila sp., the amphipod Gammarus sp. and
the leech Helobdella stagnalis. Hydroptila sp. (2.5%) was common and is not only tolerant of
pollution, but is often associated with filamentous algae. Orthocladius sp. (5.7%) and Cricotopus
sp. (2.4%) were also common and are also often associated with filamentous algae. Large crops
of filamentous algae may be an indication of nutrient enrichment. Only one pollution-sensitive
taxon was collected: the midge Cricotopus (Nostococladius) sp. was represented by only one
specimen. There was no discernible evidence of metals contamination as the MTI (4.59) was
lower than the HBI.

5.4.1.12.2 Thermal Condition

Only one cold-stenotherm taxon Cricotopus (Nostococladius) sp. was found in the sample,
and as mentioned previously, it was represented by only one individual. The calculated thermal
preference of the fauna was 16.8 C, which was the third highest value found in the study in
2016. Several warm water tolerant taxa were common here including the caddisflies
Helicopsyche sp. (3.9%) and Oecetis sp. (2.9%).

5.4.1.12.3 Sediment Deposition

Both the number of caddisfly taxa (7) and “clinger” taxa (12) were lower than expectations.
These findings suggest that sediment deposition may have compromised stony substrate
habitats. The FSBI value (3.16) supports this contention and indicates that the fauna was
tolerant of deposited sediment.

5.4.1.12.4 Habitat Diversity and Integrity

Overall taxa richness (48) was somewhat lower than expected, and only one stonefly taxon,
the nemourid Malenka sp. (0.3%) was recorded from this site and it was uncommon. Thus,
instream habitats may be monotonous or disturbed and reach-scale habitat features like stream
banks and riparian zones may also be disturbed. Because five semivoltine taxa were collected,
some of which were abundant (e.g., Optioservus sp., 22.9%), catastrophes such as dewatering,
scouring sediment pulses, or thermal extremes appear unlikely to have had a major impact on
the fauna. All expected functional groups were present: collector-gatherers (54.4%) and scrapers
(26.9%) dominated the functional mix indicating the importance of autochthonous algal
production and deposited fine particulate organic matter to the energy flow in this reach.
Interestingly, collector-filterers (3.3%) were not well represented. Other functional groups were
well represented.
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5.4.1.13 Racetrack Creek at Frontage Road (RTC-1.5)

5.4.1.13.1 Water Quality

Six mayfly taxa were found in the composited sample: one taxon in the family Baetidae, two
in the family Ephemerellidae, one in the family Heptageniidae, one in the family
Leptophlebiidae and one in the family Leptohyphidae. Three of these taxa were abundant or
common (Cinygmula sp. (8.3%), Drunella grandis (1.7%), Ephemerella sp. (2.5%)). Two
pollution-sensitive taxa were collected: D. grandis was common, whereas only one specimen of
Cricotopus (Nostococladius) sp. was collected. Hemoglobin-bearing organisms (0.5%) were
uncommon and collector-filterers (0.6%) were not a major component of the assemblage. On the
other hand, the HBI value (4.17) was slightly elevated over expectations and pollution-tolerant
organisms accounted for 12.2% of the assemblage. In addition, the midge Orthocladius sp.
(27.7%) was the dominant organism in the sample, the midge Cricotopus sp. (1.7%) was
common, and caddisflies in the family Hydroptilidae were present. These taxa are often
associated with filamentous algae, which itself is often associated with nutrient enrichment.
Thus, some mild nutrient enrichment cannot be ruled out here. The MTI (4.31) was higher than
the HBI; however, the metals-intolerant heptageniid mayfly Cinygmula sp. was abundant,
consequently there was little evidence of metals pollution.

5.4.1.13.2 Thermal Condition

Only one cold-stenotherm taxon was recorded from this reach (Cricotopus (Nostococladius)
sp.). It was represented by only one individual which accounted for only 0.04% of the fauna. The
calculated thermal preference for the assemblage was 15.2 C.

5.4.1.13.3 Sediment Deposition

Eleven caddisfly taxa and 25 “clinger” taxa were collected, suggesting that sediment
deposition did not appreciably limit colonization of stony substrates. The FSBI value (4.55)
indicated a fauna that was moderately tolerant of fine sediment.

5.4.1.13.4 Habitat Diversity and Integrity

Overall the habitat characteristics of this site appear to be good. Fifty-four total taxa were
collected, including seven stonefly taxa and eight semivoltine taxa many of which were common
or abundant. Instream and reach-scale habitats appear intact, and catastrophes like
dewatering, thermal extremes or scouring sediment pulses do not appear to have interrupted
the life cycles of long-lived organisms. The functional composition of the assemblage was
dominated by collector-gatherers (50.2%) indicating the importance of deposited fine particulate
organic matter to the energy flow in this reach. All other functional groups were well
represented except for collector-filterers.
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5.4.1.14 Little Blackfoot River at Beck Hill Road (LBR-CFR-02)

5.4.1.14.1 Water Quality

Seven mayfly taxa were counted in composited sample from this site, only one of which, the
pollution-sensitive Drunella grandis (2.3%), was common. Three pollution-sensitive taxa were
recorded: D. grandis, Cricotopus (Nostococladius) sp. (7.0%) and Potthastia longimanus Gr.
(0.4%). However, the HBI (4.19) and the relative abundance of collector-filterers (16.3%) were
slightly higher than expected, and hemoglobin-bearing organisms (4.1%) were common. Taxa
typically associated with filamentous algae (e.g., Cricotopus sp. (1.9%), Tvetenia sp. (3.8%)) were
common. Thus, the possibility of some mild nutrient enrichment and hypoxia in the sediments
cannot be ruled out here. In addition, pollution-tolerant organisms made up 34.4% of the
assemblage. There was no evidence of metals contamination as the MTI was 4.13 and lower
than the HBI. Also, the metals sensitive caddisfly Lepidostoma sp. (13.5%) was abundant and
the dominant organism in the sample.

5.4.1.14.2 Thermal Condition
Only one cold-stenotherm, the midge Cricotopus (Nostococladius) sp., was found in this
sample. The calculated temperature preference of the assemblage was 15.6 C.

5.4.1.14.3 Sediment Deposition

Fourteen caddisfly and 24 “clinger” taxa were collected at this site suggesting that the
deposition of fine sediments did not influence the colonization of stony substrates in this reach.
The FSBI (4.08) indicates a fauna that was moderately tolerant of fine sediment.

5.4.1.14.4 Habitat Diversity and Integrity

Overall taxa richness (59) was within expectations suggesting diverse and intact instream
habitats. Five stonefly taxa were collected, suggesting that reach-scale habitat features were
also intact. In addition, 10 long-lived taxa were counted and the elmid Optioservus sp. (12.2%)
was abundant: year-round surface flow and absence of events that would interrupt long life
cycles are indicated. Shredders (26.0%) were the most abundant functional group followed
closely in abundance by scrapers (23.7%). All other expected functional groups were well
represented.

5.5 CONCLUSIONS

Among the Clark Fork River headwaters and tributary sites, three sites had a score below
80% for the metals pollution subset: Silver Bow Creek at Warm Springs (SS-25) had a mean
score of 68.1%; Lost Creek at Frontage Road (LLC-7.5) had a mean score of 68.1%; and Little
Blackfoot River at Beck Hill Road (LBR-CFR-02) had a mean score of 79.2%. All sampled sites
on the Clark Fork River had a metals pollution subset score above 80%.

On the basis only of the taxonomic composition of the macroinvertebrate fauna and the
performance of the metals tolerance index (MTI), as described in the ecological narratives, the
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influence of metals contamination could not be detected with confidence at any site in 2016.

However, there was some evidence to suggest metals contamination at Silver Bow Creek at

Warm Springs (SS-25), although the data were inconclusive.

Table 5-3 summarizes the probable stressors suggested by the taxonomic and functional

composition of macroinvertebrate assemblages at each site.

Table 5-3. Clark Fork River basin sites and probable stressors as suggested by the
composition of macroinvertebrate assemblages. Clark Fork River basin, September 19-20,

2016.
Nutrient
Site name Site ID Low and/o‘r Metals Sedln‘le‘nt Thermal - Habl?a‘t
abundance organic deposition | extremes | instability
pollution
Mill -Willow Creek | MCWC- 9 +
at Frontage Road MWB :
Mill-Willow Creek MWB- )
Bypass near ! +
SBC
mouth
Warm Springs WSC- 9
Creek near mouth | SBC )
Silver Bow Creek
. ? ?
at Frontage Road®’ 58-19 + ) ) +
Silver Bow Creek
. 9 ?
at Warm Springs 58-25 + ’ ’ +
Clark Fork River CFR.
near Galen at 03A ? +
Perkins Lane
Clark Fork River CFR- 9 +
at Galen Road 07D ’
Clark Fork River CFR- 9 9
at Gemback Road 11F ) )
Clark Fork River
at Williams- CFR-34 ? ?
Tavenner Bridge
Clark Fork River CFR- 9
at Turah 116A )
Lost Creek at
Frontage Road LC-7.5 + + +
Racetrack Creek RTC- 9
at Frontage Road 1.5 ’
Little Blackfoot
River at Beck Hill LBR- ?
CFR-2
Road
+ Composition of the assemblage suggests stress.

Evidence from the assemblage was contradictory or inconclusive.

87 Sample collection methods differed at SS-19 from the other sites and consisted of only one replicate. At all
other sites, four replicate samples were collected.
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6.0 FISH®®

6.1 INTRODUCTION

The upper Clark Fork River was subject to extensive mining and mineral processing
activities during the late 19th and early 20th centuries. Metal contamination from these
activities have reduced habitat quality and altered the fishery in the upper Clark Fork River.
Fishery changes include reduced trout numbers and changes in species composition. Because of
these negative impacts, angling use of the Clark Fork River is lower than other streams in
western Montana. Remediation and restoration efforts are ongoing and aim to mitigate
historical mining and smelting damage to natural resources in the upper Clark Fork River
basin.

The primary goal for aquatic restoration in mainstem Silver Bow Creek and the upper Clark
Fork River is to restore the fishery and angling resources to levels of similar rivers not impacted
by mining contamination [Saffel et al., 2011; NRDP, 2012a]. Remediation and restoration in the
mainstem are being completed cooperatively by the Montana Department of Environmental
Quality (MDEQ) and the Natural Resource Damage Program (NRDP).

Monitoring such an extensive restoration effort requires an extensive monitoring program. In
the past, fisheries data (e.g., population estimates) collection was conduced sporadically in the
upper Clark Fork River basin. In 1999, Montana Fish, Wildlife and Parks (MFWP) biologists
established long term monitoring sections that are representative of the upper Clark Fork
River. MFWP has completed population estimates in these reaches each of the subsequent
years. These mainstem population surveys provide a dataset that can be used to evaluate the
mainstem Clark Fork River fishery before, during, and after restoration.

Freshwater salmonids migrate between different habitats to complete life history
requirements. Therefore, enhancing the upper Clark Fork River fishery requires not only
improving mainstem habitats, but also insuring that fish in the mainstem have access to
quality habitats in tributaries as well. Multiple tributaries have been identified as priorities for
restoration in the upper Clark Fork River basin [Saffel et al., 2011]. A variety of tributary
restoration projects are underway and more are planned for the coming decades [NRDP, 2012b].
The goals of tributary restoration are to improve trout recruitment to the mainstem, provide
additional angling opportunities to offset lost opportunity in the mainstem, and increase
populations of native fishes. The effectiveness of tributary projects and the contribution of
tributary restoration to the recovery of the mainstem fishery will be evaluated through fisheries
monitoring. Detecting responses of tributary fish populations requires that fish surveys be
comprehensive, both temporally and spatially, in order to differentiate the effects of restoration

from natural variations in abundance.

88 Chapter 6 was prepared by Nathan Cook, Tracy Elam, Brad Liermann, Jason Lindstrom, and Pat Saffel of
Montana Fish, Wildlife, and Parks with minor editing and formatting by RESPEC.
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Information on trout abundance is valuable, but this information does not explain the
mechanism by which tributary restoration may benefit the mainstem fishery. It is also
important to understand all of the critical factors limiting trout recruitment in the mainstem.
Knowing the location of important spawning and rearing habitats used by a salmonid
population is critical to managing and restoring these populations. Telemetry studies indicated
locations of brown trout spawning activity in both the mainstem upper Clark Fork River and
tributary habitats [Mayfield, 2013]. However, just because a fish is in an area during spawning
season does not guarantee that the fish will successfully spawn or that the resulting offspring
will survive. Successful spawning and survival of juveniles (referred to as recruitment) will
largely determine the abundance of adult trout in later years. Determining sources of successful
recruitment requires that individual fish be assigned to these sources through genetics or other
techniques such as hard part (bony tissue) microchemistry. Microchemical techniques such as
laser ablation inductively coupled plasma mass spectrometry (LA-ICPMS) can determine the
chemical signatures of bony structures such as fins or otoliths as those structures incorporate
chemical changes in the fish’s environment over a its lifetime. More specifically, this technique
has been used in several studies to determine a fish’s natal stream and to identify key
migrations that occurred during a fish’s life [Pracheil et al., 2014].

One of the primary microchemistry markers used to assess freshwater fish migrations is
strontium (Sr). Otolith strontium isotope (87Sr:86Sr) ratios and Sr/Ca ratios have been found to
discriminate between habitats of interest because these chemical markers are directly related to
the chemistry of the water in which fish are living [Clarke et al., 2007]. Like Sr and Ca, barium
(Ba) is also an alkaline earth metal, a chemical group that is readily incorporated into the
aragonite (crystallized CaCOs) matrix that make up otoliths [Campana, 1999]. Thus, these
alkaline earth metals show the most promise for tracing life history and movements by
sampling different regions of otoliths [Gibson-Reinemer et al., 2008; Wells et al., 2015].
Concentrations of other elements within otoliths have been linked to waterborne exposure of
contaminants such as Copper and lead [Milton and Chenery, 2001]. In a laboratory study of
juvenile pink snapper (Pagrus auratus Forster), otolith concentrations of zinc were correlated to
both dietary exposure and liver zinc concentrations [Ranaldi and Gagnon, 2008]. Unlike Sr,
uptake of Copper, lead, and zinc within a fish and its bony structures are subject to strong
physiological regulation. Thus, sampling different regions with otoliths for these contaminants
may not provide a precise timeline of exposure over a fish’s life, but overall otolith
concentrations can still be indicative of cumulative exposure.

Caged fish studies have been used to monitor baseline survival and metals concentrations of
juvenile brown trout (Salmo trutta) prior to restoration [Cook et al., 2015]. Restoration activities
are underway on the upper Clark Fork River that will reduce metal contamination. By reducing
metals inputs, clean-up activities will have long term benefits to the upper Clark Fork River
fishery. However, these activities involve removing vegetation and disturbing stream banks.
These disturbances have the potential to temporarily increase inputs of metal laden sediments
into the Clark Fork River. Current caged fish studies have shifted focus from providing baseline
data to monitoring for potential acute affects of construction related disturbances.
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Results of upper Clark Fork River caged fish studies showed that fish that resided in more
contaminated reaches of the upper Clark Fork River accumulated more copper and zinc
compared to tributaries [Cook et al., 2014]. Studies of metals concentrations in tissues of wild
brown trout from contaminated reaches of the upper Clark Fork River have shown elevated
levels of copper, cadmium, zinc, lead, and arsenic compared to reference sites [Farag et al.,
1995]. Elevated concentrations of these metals have been linked to oxidative stress [Farag et al.,
1994], reduced growth and condition, and lower reproductive success [Couture and Pyle, 2012].
Caged fish studies have the benefit of fixing the location in which a fish lives. Knowing a fish’s
location over time makes it easier to determine the environmental conditions it is exposed to.
However, free-ranging wild fish must also be studied, because these are the fish that will
ultimately benefit from metals cleanup efforts. In the upper Clark Fork River wild fish tissues
have been recently sampled for mercury for human health concerns (T. Selch, MFWP, personal
commaunication), but ecological evaluations of impact of copper, zinc, lead, cadmium, and arsenic
have not been conducted on wild fish in decades. So, current data tissue burden data are needed
to provide background for ongoing remediation. By coupling tissue burden data with movement
and life history data obtained through otolith microchemistry, we can evaluate how these
factors interact. In other words, we can investigate how a fish’s movements over its lifetime
affect its tissue metals burdens. Since otoliths also provide growth data and we know the length
and weight of the fish at capture, we can evaluate if tissue burdens are related to growth and
body condition.

6.1.1 Objectives

To gather critical fisheries data in the upper Clark Fork River basin, an intensive monitoring
program was initiated in 2015. This program continued in 2016 and had the following
objectives:

1. Describe trout population abundances and species composition of fish communities in
the upper Clark Fork River and priority tributaries.

2. Investigate the natal origins and sources of recruitment for brown trout in the mainstem
Clark Fork River using otolith microchemistry.

3. Gather additional data on age, growth, condition, and mortality from brown trout
otoliths.

4. Monitor mortality and metals uptake of fish in cages upstream and downstream of
reclamation sites in the upper Clark Fork River.

6.1.2 Study Area

Silver Bow Creek originates from Blacktail Creek which flows from the continental divide
north-east to the town of Butte [Figure 6-1]. Silver Bow Creek flows through the town of Butte,
downstream of which it is joined by two major tributaries, Browns Gulch and German Gulch. A
fish barrier was constructed downstream of Durant Canyon to prevent non-native brown trout
and rainbow trout (Oncorhynchus mykiss) from downstream of the barrier from negatively
interacting with the genetically pure westslope cutthroat trout (Oncorhynchus clarkii lewisi)
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upstream of the barrier. Silver Bow Creek flows into a series of set of settling ponds near Warm
Springs. These ponds were constructed to trap sediments contaminated with mining waste and
reduce the toxicity of metals such as copper and zinc. Restoration activities, including extensive
tailings removal, have been completed on Silver Bow Creek between Butte and Warm Springs.

Warm Springs Creek joins Silver Bow Creek downstream of the Warm Springs Ponds to
become the Clark Fork River. The upper Clark Fork River is often divided into three reaches
based on tributary confluences [Hornberger et al., 2009; Mayfield, 2013]. Reach A is the 63 km
of the upper Clark Fork River from the confluences of Warm Springs Creek to the Little
Blackfoot River. Reach B is 43 km long and is bounded by the Little Blackfoot River and Flint
Creek. Reach C is 84 km long and runs from Flint Creek to the Blackfoot River. Although Reach
C is bounded on the downstream end by the Blackfoot River, this report focuses on monitoring
activities that occur primarily upstream of Rock Creek.

Meyers Dam, located 5.5 km upstream of Anaconda is a barrier to fish migrating upstream in
Warm Springs Creek. Tributaries of the upper Warm Springs Drainage originate from the south
slope of the Flint Creek Range and the north slope of the Anaconda Range. Tributaries of
interest in this study were the West Fork of Warm Springs, Storm Lake, Twin Lakes, Foster,
and Barker creeks.

Lost and Racetrack Creeks flow east from the Flint Creek Range and join the Clark Fork
River between the towns of Warm Springs and Deer Lodge. Cottonwood Creek flows out of the
Boulder Mountains where it joins the Clark Fork River on the east side of Deer Lodge. The
lower reaches of Lost, Racetrack, and Cottonwood creeks are impacted by dewatering during the
irrigation season.

The Little Blackfoot River flows into the Clark Fork River near Garrison. The Little
Blackfoot River adds significant flow to the Clark Fork River and reduces concentrations of
suspended sediment and metal contaminants through dilution [Sando et al., 2014]. Downstream
of the Little Blackfoot River near the town of Garrison, Warm Springs Creek (different than the
Warm Springs Creek near Anaconda) and Gold Creek enter the Clark Fork.

Flint Creek starts at the outflow of Georgetown Lake. It is joined by Boulder Creek near the
town of Maxville. The lower reaches of Flint Creek are heavily dewatered during the irrigation
season.

Harvey Creek is a small tributary that originates in the John Long Mountain Range. A
barrier near the mouth of Harvey Creek isolates native westslope cutthroat trout and bull trout
(Salvelinus confluentus), but also prevents nonnative species present in the Clark Fork River
from moving upstream and interacting with the native species.

Rock Creek is a major tributary to the upper Clark Fork River and supports a robust brown
trout fishery in the lower reaches and populations of westslope cutthroat trout and bull trout in
upper reaches and tributary streams. Rainbow trout are also present in the Rock Creek
watershed as well as mountain whitefish (Prosopium williamsoni), longnose sucker (Catostomus
catostomus), largescale sucker (Catostomus commersonii), northern pikeminnow (Ptychocheilus
oregonensis), and sculpins (Cottus spp.).
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Figure 6-1. Map of 2016 electrofishing sections in the upper Clark Fork River basin.

Numbers refer to specific streams.
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6.2 METHODS

6.2.1 Population Monitoring

6.2.1.1 Mainstem

Trout population estimates were conducted in spring 2016 at six established sections on the
Clark Fork River. These sections are sampled annually by MFWP and are referred to these
stations as Bearmouth, Morse Ranch, Phosphate, Williams Tavenner, Below Sager Lane, and
pH Shack. A population estimate was also conducted from the bottom of pH Shack to Perkins
Lane in 2016. This is an electrofishing section that has been sampled in 2009-2012 and 2015.
Fish were collected using aluminum drift boats with a mounted electrofishing unit and two
front boom anodes and one netter. Estimates were made using two mark runs and two
recapture runs. Recapture runs were completed roughly one week after marking runs. All
captured trout were identified to species, weighed (g), measured (mm), and marked with a small
fin clip. A subsample of fish was collected on the final recapture runs for otoliths and tissue
metal samples (see below for specific methods). Population estimates for fish >175 mm (~7 in)
were generated using the Chapman modification [Chapman, 1951] of the Petersen method
provided in MFWP’s Fisheries Information System. Estimates were calculated for trout species
that had a minimum of four marked fish that were recaptured. Estimates from 2016 were
compared to the previous year and estimates with overlapping 95% confidence intervals were
considered not to be statistically different.

6.2.1.2 Tributaries

Population estimates were conducted in 18 tributaries in the upper Clark Fork River basin
identified as high priority in Saffel et al. [2011] [Figure 6-1]. Population estimates were
generated either by mark-recapture or depletion methods. Mark-recapture estimates consisting
of one mark and one recapture run were conducted on larger waters (Flint Creek, lower Little
Blackfoot River, and lower Warm Springs Creek). Two- to four-pass depletion estimates [Zippin,
1958] were conducted at other sections. Fish were collected at most tributary sections using one
or two backpack electrofishing units. In larger streams, a barge mounted electrofishing unit was
used to collect fish. Descriptions of sampling methods, section lengths, and locations of sampling
sections can be found in Appendix J.

6.2.2 Microchemistry

Sagittal otoliths were collected from brown trout in the upper Clark Fork River and 10
tributaries for microchemical analyses [Figure 6-2]. Whole fish were collected by electrofishing
and individually tagged and frozen. Fish were partially thawed at a later date and otoliths were
extracted using non-metallic forceps. Most fish were collected during annual population
surveys. However, population estimates were not conducted on Racetrack Creek, Lost Creek,
Warm Springs Creek (Garrison), or Mill-Willow Bypass, so separate fish collections had to be
conducted on those waters.
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We attempted to get 150 brown trout from the mainstem Clark Fork River divided roughly
between reaches A, B, and C [Table 6-1]. There are three annual population survey sections in
reach A, two in reach B, and one in reach C. Fish were collected from an additional river section
between Beavertail and Rock Creek to add more otoliths to the reach C sample. When possible,
we collected fish from five length categories at each mainstem sampling section. These length
categories were: <175 mm, 175-249 mm, 250-324 mm, 325-399 mm, and 400+ mm, roughly
corresponding to age <2-, 3-, 4-, 5-, and 6+ year-old fish. The number of fish collected in each
length category was dependent on the number of sampling sections within reaches A, B, and C
[Table 6-1]. Again, this sampling scheme was designed to provide roughly equal sample sizes for
the different reaches of the upper Clark Fork River.

The otolith microchemical signatures of juvenile fish from tributaries will be used as the
baseline to which otoliths from mainstem fish will be assigned. Unlike the mainstem, where fish
of a variety of lengths were collected, only small fish were collected for otoliths from tributaries.
The selection of only juvenile fish was to reduce the chance that these fish had undergone large
movements, and thus been exposed to various geochemical environments, over their lifetime.
We could be more confident that juvenile fish were spawned and reared near their location of
capture.

The selection of tributaries and sites from which juvenile otoliths were collected were based
on locations with substantial spawning activity in a brown trout telemetry study [Mayfield,
2013]. These sites often overlapped with standard annual electrofishing sections. Sixteen sites
in 10 different tributaries were selected for juvenile otolith collection. The target sample size
was five fish from each site.

After extraction, otoliths were wiped clean with paper towels and nylon brushes and stored
in polypropylene centrifuge tubes. One otolith per fish was mounted to a microscope slide sulcus
side up using Krazy Glue. Otoliths were sanded down to an even plane just above the
primordium using a variety of sand paper and diamond lapping paper (1 pm and 0.5 pm).
Sanded otoliths were rinsed with Type I (ultrapure) water and transferred and mounted to a
final slide. Up to 12 sanded otoliths were mounted on each final slide to facilitate rapid
processing with the LA-ICPMS.

Ratios of Sr:Ca and 87Sr:86Sr within otoliths were measured using a Neptune multicollector
inductively coupled plasma mass spectrometer (ICPMS) equipped with a Nu Wave Research
laser ablation device. The laser sampled otolith material along a transect from edge to edge
passing through the primordium to provide chemical profiles over the lifetime of the fish [Figure
6-3]. A subsample of otoliths analyzed on the Neptune were also analyzed for copper, zinc,
cadmium, arsenic, and lead using an Element 2, single collector ICPMS. The laser was also used
for the elemental analyses and scanned over the same transect that was ablated during the
Neptune analysis. A MACS3 standard was run periodically throughout each day so that
instrument drift could be accounted for.
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Table 6-1. Target sample allocation of fish collected for otoliths for the upper Clark
Fork River brown trout microchemistry study.

Reach Sampling section Number of fish Fis};;ﬁ;})‘i‘;gth
pH Shack 20 4
A Sager Lane 20 4
Williams-Tavenner 20 4
B Phosphate 25 5
Morse Ranch 25 5
C Bearmouth 25 5
*Beavertail 25 5

Figure 6-3. Example of a sanded brown trout otolith showing the location of the
primordium and path of the laser ablation for ICPMS. This type of laser sampling
pattern provides mirroring chemical profiles on each side of the primordium.

6.2.3 Mainstem Wild Fish Tissue Burdens

A subset of fish used for otolith collection were also had tissues extracted for metal burden
analyses. Two fish per length category were selected for metal burden analyses. For fish in the
smallest category (<175 mm), whole fish were used for metals burdens. For fish >175 mm, gills,
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liver, and stomachs were collected. Stomach contents were removed and tissues were rinsed
with deionized water and frozen until analysis. Samples were dissolved using microwave
digestion and analyzed for copper, zinc, arsenic, lead, and cadmium concentrations using
inductively coupled plasma optical emission spectrometry (ICP-OES).

6.2.4 Caged Fish Monitoring

The objective of caged fish monitoring in 2016 was to monitor for acute and residual impacts
of construction activities. Cage locations were selected to bracket construction in Phases 2, 5
and 6. Fish cages were placed below the outlet of Pond 2 to provide a site upstream of
construction activities in Reach A and monitor habitability of water discharged by the Warm
Springs Ponds. Cages were placed at Perkins Lane Bridge at the downstream boundary of
Phase 2. Cages were placed at the Gemback Road Bridge, near Racetrack, at the downstream
boundary of Phase 6. The most downstream cages were placed at the Kohrs Fishing Access Site.
Three cages at each site received brown trout and three cages received westslope cutthroat
trout. This was the first year that cutthroat trout were used in upper Clark Fork River caged
fish studies. Twenty-five fish were placed in each cage. Brown trout were placed in cages on
March 9, 2016 and westslope cutthroat trout were placed in cages on March 25, 2016. Fish cages
were checked for mortalities twice weekly. Any fish mortalities were collected and frozen. Three
live fish were collected at each site the last week of every month of the study. The final cage
checks were performed on September 29, 2016 and all fish and cages were removed at this time.

A subset of fish samples collected alive was submitted to the Montana Department of Health
and Human Services Environmental Laboratory in Helena for determination of whole-fish
metal concentrations. Fish samples were blended to a powder to ensure homogeneity, and then
the samples were weighed, dried, and reweighed to determine moisture content. The dried
samples were then crushed and dissolved with nitric acid, diluted with deionized water, and
analyzed for copper and zinc with ICP-OES using the U.S. Environmental Protection Agency
(USEPA) Method 200.7 [USEPA, 2001]. All results were reported as ug/g dry weight.

6.2.5 Water Quality

Water quality parameters were recorded in the Clark Fork River at caged fish sites with
continuously recording multiparameter water quality probes (Hydrolab ® MS5). Hydrolab water
quality parameters recorded include pH and dissolved oxygen. The precision with which the
Hydrolab records total ammonia levels has been questionable in the past [T. Selch, MFWP,
personal communication]. As a result of the questionable reliability of the ammonia sensors,
ammonia data as recorded by the Hydrolabs are not presented in this report. Daily mean values
are presented for pH and minimum daily values are presented for dissolved oxygen
concentration.
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6.3 RESULTS

6.3.1 Population Monitoring

6.3.1.1 Mainstem

Brown trout population estimates at annual sampling sections ranged from 21 fish/km at
Bearmouth to 265 fish/km at pH Shack [Table 6-2]. Brown trout were the most abundant
species in all estimate sections. Rainbow trout were estimated at 22 fish/km in the Bearmouth
section. Westslope cutthroat trout estimates were 4 fish/km in the Bearmouth section and 2
fish/km in the Morse Ranch section. Oncorhynchus estimates could not be generated for other
sections because fewer than four marked fish were recaptured. Brown trout 2016 estimates
were not statistically different to those from 2015 at all sections [Figure 6-4]. Species
compositions in all sections were also similar between 2015 and 2016 sampling.

Brown trout population estimates at the periodically sampled pH Shack to Perkins Lane
section were similar to previous years’ surveys, with the exception of 2009 which had an
especially low estimate [Figure 6-5]. Mark recapture estimates at this section tend to be
imprecise (result in large confidence intervals) due to low numbers of recaptured fish.

231



Table 6-2. Electrofishing data collected in 2016 from annual sampling sections on the
upper Clark Fork River. Population estimates (95% confidence interval) are for trout
greater than 175 mm (~ 7”) in total length. Asterisks indicate species were combined
for the population estimate.

Population Fish Mean Length Species
Section Species Estimate Handled Length Range Composition
(fish/km) (mm) (mm) (%)
Brown Trout 265(152-491) 163 338 100-460 96
pH Shack Rainbow Trout NA 5 377 327-496 3
Westslope Cutthroat Trout NA 1 274 274 1
pH Shack | Brown Trout 161(99-279) 134 320 112-472 97
to Perkins
Lane Rainbow Trout NA 4 311 290-331 3
Below Brown Trout 155(114-216) 316 340 103-557 100
Sager Lane
Williams- Brown Trout 171(134-224) 329 366 113-489 98
Tavenner Westslope Cutthroat Trout NA 6 317 189-411 2
Brown Trout 178(128-257) 230 340 106-483 97
Phosphate
Westslope Cutthroat Trout NA 6 307 243-397 3
Brown Trout 55(45-68) 347 370 118-545 94
Morse Rainbow Trout NA 5 320 242-372 1
Ranch Westslope Cutthroat Trout 2(1-4) 17 305 260-387 5
Yellow Perch NA 1 155 155 <1
Brown Trout 21(16-27) 146 369 111-501 54
Bearmouth | Rainbow Trout 22(14-35) 99 323 196-455 37
Westslope Cutthroat Trout 4(2-8) 23 342 181-413 9
NA Not applicable due to insufficient data.
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6.3.1.2 Tributaries

Between July 5 and October 6, 2016, a total of 77 sections comprising 18.8 km of stream were
sampled in tributaries of the upper Clark Fork River and Silver Bow Creek. Sixty-eight
depletion and nine mark-recapture population estimates were conducted on these waters.
Electrofishing data are presented for each watershed below. Data from Silver Bow Creek and its
tributaries are presented in their own section of this report.

6.3.1.2.1 Warm Springs Creek Watershed

Nineteen depletion estimates and four mark/recapture estimates were conducted in the
Warm Springs Creek watershed [Table 6-3; Table 6-4; Table 6-5; Table 6-6; Table 6-7]. Five
electrofishing sections were sampled on Storm Lake Creek with westslope cutthroat trout being
the most abundant species in all sections comprising of 52-78% of fish [Table 6-3]. Brook trout,
bull trout, brook trout-bull trout hybrids, rainbow trout and rainbow trout-westslope cutthroat
trout hybrids were also present. There were no non-trout species captured in any section of
Storm Lake Creek.

Five sections were sampled on Twin Lakes Creek with westslope cutthroat trout being the
most common trout species throughout and one of the most commonly captured fish among all
species encountered [Table 6-4]. Bull trout were present in all sections and brook trout were
present in all but one section. Sculpin were found in all sections. Rocky Mountain sculpin and
slimy sculpin are in the drainage with some overlap throughout the length of the stream. With
the difficulty in field identification, it is possible that some sculpins were misidentified. More
rigorous sculpin identification may need to be done in the future.

Three sections were sampled on Foster Creek [Table 6-5]. Westslope cutthroat trout were
present in all sections and accounted for 35-92% of fish present. Brook trout were present in all
sections and were the most abundant trout species in the middle section. Bull trout were only
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present in the lowest section. There were brook trout-bull trout hybrids present in the lowest
section as well.

Two sections were sampled on Barker Creek [Table 6-6]. Bull trout accounted for 78-81%
percent of fish. Westslope cutthroat trout were present in both sections. No sculpins were
captured. Estimates for bull trout increased in both sections compared to 2015.

Warms springs Creek (including the West Fork) had eight estimate sections with brown trout
comprising 73-99% of fish in the three sections below Myers dam and westslope cutthroat trout
accounting for 41-98% of fish in the five sections above Myers dam [Table 6-7]. Brook trout were
present in five sections. Bull trout were present in six sections. Brook trout-bull trout hybrids
were found in three sections. Rocky Mountain sculpin were present in the lowest two sections.
Slimy sculpin were present in the middle three sections and no sculpin were observed in the
upper three sections. Brown trout numbers increased in the lowest section while other fish
numbers remained similar throughout the other seven sections from 2015 to 2016.
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Table 6-3. Electrofishing data collected on Storm Lake Creek in 2016. Population
estimates (95% confidence interval) are for trout greater than 75 mm (~3 in) in total

length.
Popl-llatlon . Mean | Length Species
Section Species Estimate Fish Length | Range | Composition
(fish/100 Handled
(mm) (mm) (%)
m)
Westslope Cutthroat Trout 16(15-17) 16 193 139-258 52
Brook Trout 9(8-10) 9 181 151-202 29
Bull Trout NA 144 144 3
Brook Trout x Bull Trout
Lower (RM 0.6) | phenotypic hybrid NA 1 234 234 3
Rainbow Trout NA 3 150 132-168 10
Rainbow Trout x Westslope
Cutthroat Trout phenotypic NA 1 73 73 3
hybrid
Westslope Cutthroat Trout 23(22-24) 32 115 64-208 64
Above First Brook Trout 9(9-9) 10 164 43-219 20
Crossing (RM Bull Trout NA 4 336 152-530 8
1.4) Rainbow Trout x Westslope
Cutthroat Trout phenotypic NA 4 120 107-140 8
hybrid
Westslope Cutthroat Trout 30(29-31) 43 116 61-205 78
Rainbow Trout x Westslope
Cutthroat Trout phenotypic NA 5 120 76-150 9
Lower Meadow | hybrid
(RM 4.2) Bull Trout NA 1 192 192 2
Brook Trout x Bull Trout
phenotypic hybrid NA 4 184 174-193 7
Brook Trout NA 2 150 145-154 4
Westslope Cutthroat Trout 16(15-17) 42 87 55-188 70
Brook Trout NA 5 163 155-172 8
g‘xbove lﬁpier Bull Trout NA 2 241 | 233-249 4
torm Lake
road crossing Brook Trqut x B}lu Trout NA 3 160 124-228 5
RM 6.3 phenotypic hybrid
( 3) Rainbow Trout x Westslope
Cutthroat Trout phenotypic NA 8 131 121-148 13
hybrid
NA Not applicable because data insufficient.
RM River mile; measured upstream from river mouth.
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Table 6-4. Electrofishing data collected on Twin Lakes Creek in 2015. Population
estimates (95% confidence interval) are for trout greater than 75 mm (~3”) in total

length.
Popl}latlon . Mean | Length Species
Section Species Estimate Fish Length | Range | Composition
(fish/100 Handled o
(mm) (mm) (%)
m)
estslope Cutthroat 9(7-11) 1 157 | 66-287 73
rout
Lower (RM 1.3) Bull Trout NA 2 187 171-203 13
Brook Trout NA 1 187 187
Rocky Mountain Sculpin NA 1 91 91
Westslope Cutthroat 48(45-51) 48 141 65-228 41
Trout
Meadow (RM 2.8) | Brook Trout 31(29-33) 32 141 | 64-251 27
Slimy Sculpin NA 36 unk 33-108 31
Bull Trout NA 1 229 229 1
X,VeStSlOpe Cutthroat 21(20-22) 22 141 70-345 54
rout
Upstream of old Brook Trout NA 2 148 140-155 5
bridge (RM 4.6) Rocky Mountain Sculpin NA 12 unk 81-120 29
Slimy Sculpin NA 4 unk 69-92 10
Bull Trout NA 1 323 323 2
Sculpin NA 37 unk 45-95 81
Downstream of Westslope Cutthroat NA 5 129 95-150 11
lower lake (RM Trout
7.2) Brook Trout NA 2 112 104-120 4
Bull Trout NA 2 334 230-437 4
X,Vesmlof’e Cutthroat 39(32-46) 39 125 45-214 48
Upstream of upper rout
lake (RM 8.5) Bull Trout 14(13-15) 16 161 69-583 19
Sculpin NA 27 unk 63-115 33

NA
unk
RM

Not applicable because data insufficient.

Unknown.

River mile; measured upstream from river mouth.
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Table 6-5. Electrofishing data collected on Foster Creek in 2016. Population estimates
(95% confidence interval) are for trout greater than 75 mm (~3 in) in total length.

Population Fish Mean Length Species
Section Species Estimate Handled Length | Range Composition
(fish/100m) (mm) (mm) (%)
Westslope Cutthroat Trout 94(90-98) 95 132 37-300 78
Brook Trout x Bull Trout
phenotypic hybrid NA 4 217 151-265 3
Lower Bull Trout 5(3-7) 5 127 120-135 4
(RM 1.0) | Brook Trout NA 66 64-67 2
Rainbow Trout x Westslope
Cutthroat Trout phenotypic 15(13-17) 15 122 90-170 12
hybrid
Westslope Cutthroat Trout 46(43-49) 47 105 71-201 35
Middle Brook Trout 12(13-14) 85 70 45-190 63
(RM 2.3) | Rainbow Trout x Westslope
Cutthroat Trout phenotypic NA 2 92 90-93 2
hybrid
Upper Westslope Cutthroat Trout 93(89-97) 98 125 47-219 92
(RM 3.8) | Brook Trout 7(6-8) 9 101 40-127 8
NA Not applicable because data insufficient.
RM River mile; measured upstream from river mouth.

Table 6-6. Electrofishing data collected on Barker Creek in 2016. Population
estimates (95% confidence interval) are for trout greater than 75 mm (~3 in) in total

length.
Population Fish Mean Length Species
Section Species Estimate Handled Length Range Composition
(fish/100 m) (mm) (mm) (%)
Bull Trout 51(38-64) 44 132 100-204 81
{ﬁl\vj[e(])fﬁ) Westslope Cutthroat Trout 10(9-11) 10 137 85-239 19
Bull Trout 30(18-63) 25 137 86-478 78
RM 1.5 Westslope Cutthroat Trout 4(3-6) 7 149 62-229 22
NA Not applicable because data insufficient.
RM River mile; measured upstream from river mouth.

Table 6-7. Electrofishing data collected on Warm Springs Creek in 2016. Population
estimates (95% confidence interval) are for trout greater than 75 mm (~3 in) in total

length.
Population Fish Mean | Length Species
Section Species Estimate Handled Length | Range | Composition
(fish/100 m) (mm) (mm) (%)
Wildlife Brown Trout 99(89-110) 666 174 61-446 73
Management | Rainbow Trout x Westslope
Area (RM Cutthroat Trout NA 3 250 | 210-306 <1
3.3) phenotypic hybrid
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Brook Trout NA 1 207 207 <1
Rocky Mountain Sculpin NA 53 unk 57-100 7
Longnose Sucker NA 2 216 215-217 <1
Westslope Cutthroat Trout NA 1 290 290 <1
Brown Trout 93(77-115) 318 180 60-431 89
Rainbow Trout x Westslope
Below Cutthroat Trout NA 2 202 135-269 <1
Airport Road | phenotypic hybrid
(RM 9.0) Brook Trgut X Bgll Trout NA 1 934 934 <1
phenotypic hybrid
Rocky Mountain Sculpin NA 37 unk 61-118 10
Brown Trout 94(84-107) 613 195 64-397 74
Rainbow Trout x Westslope
Cutthroat Trout 18(10-37) 62 164 54-339 8
phenotypic hybrid
Rainbow Trout 6(3-14) 30 179 108-345 4
11\3/[e10w D Brook Trout NA 9 175 120-244 1
eyers Pam 1 g1l Trout 2(1-5) 15 382 | 171-570 2
Westslope Cutthroat Trout 6(4-13) 35 195 103-331 4
Brook Trout x Bull Trout
phenotypic hybrid NA 2 431 331-530 <1
Slimy Sculpin NA 57 unk 54-90 6
Westslope Cutthroat Trout 49(40-62) 271 176 84-385 47
Rainbow Trout x Westslope
Cutthroat Trout 20(16-27) 139 158 90-340 24
. phenotypic hybrid
Garrity WMA
(Above Brown Trout 5(4-9) 37 226 58-396 6
Meyers Dam) Bull Trout 10(5-25) 36 194 108-343 6
Rainbow Trout 4(3-8) 33 169 98-382 6
Brook Trout 1(1-3) 11 161 103-215 2
Slimy Sculpin NA 52 unk 45-101 9
Westslope Cutthroat Trout 27(23-31) 34 135 60-306 77
Above Brook Trout NA 2 138 126-149 5
Veronica
Trail (RM Bull Trout NA 2 113 48-178 5
26.0) Rainbow Trout NA 4 171 83-237 9
Slimy Sculpin NA 2 79 63-95 5
Brook Trout 9(8-10) 9 183 95-238 41
Below Upper | Westslope Cutthroat Trout 9(7-11) 9 177 80-248 41
S;ij)ge (RM | Bull Trout NA 2 252 | 244-260 9
) Brook Tr(?ut X B1:111 Trout NA 9 9299 971.397 9
phenotypic hybrid
Below Westslope Cutthroat Trout 58(55-61) 60 152 56-236 98
Confluence of
Upper Forks Bull Trout NA 1 145 145 2
Westslope Cutthroat Trout 39(37-41) 45 134 47-204 92
West Fork
Bull Trout NA 4 80 35-113 8
NA Not applicable because data insufficient.
unk Unknown.
RM River mile; measured upstream from river mouth.
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6.3.1.2.2 Warm Springs Creek Watershed

Six depletion estimates were conducted on Cottonwood Creek and one of its tributaries,
Baggs Creek [Table 6-8; Table 6-9]. In Cottonwood Creek, brown trout were the only trout
species captured in the lowest section. Several young of year brown trout were captured in this
section. The section at river mile 3.0 was generally depauperate of fish, probably due to
dewatering. Brook trout were the dominant species in the upper section making up 46% of fish.
Many of the brook trout in this section were less than 75 mm and were not included in the
estimate. Rocky Mountain sculpin were captured at the lower site and slimy sculpin were
captured at the upper site. The sculpin captured at the middle site were not identified to
species. No sculpins were captured in the Middle Fork of Cottonwood Creek. From 2015 to 2016,
brown trout numbers increased from 48 (95% confidence interval [CI] = 46-52) to 117 (95% CI =
109-125) at the lower section. From 2015 to 2016, brown trout estimates in the upper two
sections decreased from 52 (CI = 51-55) to 43 (CI = 27-58) and 160 (CI = 155-167) to 78 (CI = 71-
85). Brook trout estimates also went down at the upper sections over this time from 31 (CI = 31-
32) to 28 (CI = 27-29) and 22 (CI = 21-26) to 10 (CI = 9-11).

Two sections were sampled on Baggs Creek with brook trout being the most abundant in
both sections. Brook trout made up 93% of fish in the lower section and 51% in the upper. The
lowest section had very few fish which is probably due to irrigation withdraws resulting in low
stream flows. No non-trout species were captured in either section. Fish numbers in the lower
section were similar to 2015. The westslope cutthroat trout estimate was lower in 2016 than
2015 at the upper section, going from 81 (CI = 76-87) to 50 (CI = 45-54). Brook trout estimates
also decreased slightly at this section, going from 40 (CI = 38-44) to 35 (CI = 35-38).

Table 6-8. Electrofishing data collected on Cottonwood Creek in 2016. Population
estimates (95% CI) are for trout greater than 75 mm (~3 in) in total length.

Population Fish Mean Length Species
Section Species Estimate Handle | Length Range Composition
(fish/100 m) d (mm) (mm) (%)
School Brown Trout 117(109-125) 124 119 55-255 90
(RM 0.8) | Rocky Mountain Sculpin NA 14 unk 103-135 10
Brown Trout NA 2 138 122-154 22
Middle 5 ok Trout NA 5 105 77-160 56
(RM 3.0) -
Sculpin NA 2 94 92-95 22
U Westslope Cutthroat Trout 43(27-58) 35 127 76-215 23
pper
(RM 6.9) Brook Trout 28(27-29) 69 84 48-185 46
Slimy Sculpin NA 47 unk 43-90 31
Middle Westslope Cutthroat Trout 78(71-85) 101 114 60-203 920
Fork Brook Trout 10(9-11) 11 121 49-180 10
NA Not applicable because data insufficient.
unk Unknown.
RM River mile; measured upstream from river mouth.
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Table 6-9. Electrofishing data collected on Baggs Creek in 2016. Population estimates
(95% CI) are for trout greater than 75 mm (~3 in) in total length.

Population Fish Mean | Length Species
Section Species Estimate Handled Length | Range | Composition
(fish/100 m) (mm) (mm) (%)
RM 0.4 Westslope Cutthroat Trout NA 1 169 169 7
Brook Trout NA 13 85 58-175 93
Westslope Cutthroat Trout 50(45-54) 54 127 79-238 49
RM 2.4 Brook Trout 35(35-38) 56 111 50-203 51
NA Not applicable because data insufficient.
unk Unknown.
RM River mile; measured upstream from river mouth.

6.3.1.2.3 Little Blackfoot River Watershed

Mark recapture estimates were conducted on two sections and depletion estimates were
conducted on six sections in the Little Blackfoot River and one of its tributaries [Table 6-10;
Table 6-11]. In the lower two sections of the Little Blackfoot River, brown trout were the most
abundant trout species, accounting for 93-99 % of fish captured. Many mountain whitefish were
observed in the lower two sections, but were not netted due to time constraints. Rocky Mountain
sculpin were also present in the lower section. Overall, brown trout numbers decreased at each
section further up the river. Westslope cutthroat trout were the most abundant trout species in
the upper two sections making up 45-50% of fish present. Brook trout were present in all but
the lowest section. Mountain whitefish were present in all sections but there were fewer present
in the upper sections. From 2015 to 2016, brown trout numbers increased in four of the six
sections with the most notable change in the lowest section where the estimate went from 57
(CI = 46-72) to 112(CI = 100-128). Westslope cutthroat trout and brook trout increased
significantly in the upper three sections from 2015 to 2016.

Two depletion estimates were done on Spotted Dog Creek. Brown trout were the most
abundant species in the lower section making up 55% of fish. Slimy sculpin were abundant in
both sections. Longnose suckers were present in the upper and lower section. Brook trout,
largescale suckers and mountain whitefish were present in the upper section but not the lower.
Brown trout numbers in the lowest section increased significantly 23 (CI = 23-24) in 2015 to
63(CI = 61-66) in 2016. Trout numbers were generally low in the most upstream section.
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Table 6-10. Electrofishing data collected on the Little Blackfoot River in 2016.
Population estimates (95% CI) are for trout greater than 75 mm (~3 in) in total length.

Population Mean | Length Species
Section Species Estimate Fish Length | Range | Composition
(fish/100 m) | Handled (mm) (mm) (%)

Rest Area - | Brown Trout 112(100-128) 800 250 77-497 99
FWP FAS | Westslope Cutthroat Trout NA 3 279 270-290 1
Above N. Brown Trout 32(28-37) 242 233 74-389 93
Trout Brook Trout NA 5 205 162-235
Creek Westslope Cutthroat Trout 9(1-5) 13 280 | 232-335

Mountain Whitefish 20(20-21) 61 304 108-382 33
Above Hwy
12 Bridge Brown Trout 29(25-33) 79 183 98-359 42
near Westslope Cutthroat Trout 12(11-14) 35 191 85-335 19
Elliston Brook Trout 2(2-2) 8 137 70-220 4
(RM 26.7)

Longnose Sucker NA 3 117 95-135 2

Westslope Cutthroat Trout 16(14-18) 31 155 76-340 33
Above Brown Trout 17(17-18) 34 129 86-389 37
Sunshine Mountain Whitefish 10(7-14) 18 286 142-355 19
Camp Brook Trout 4(3-6) 8 127 | 110-142

Longnose Sucker NA 2 89 81-90
Below Westslope Cutthroat Trout 33(18-48) 33 134 68-229 45
Ontario Brown Trout NA 22 151 84-347 30
Creek (RM | Mountain Whitefish 6(4-8) 7 252 138-315 10
34.9) Brook Trout 9(8-10) 11 122 | 87-185 15
Above Westslope Cutthroat Trout 33(30-36) 70 140 56-287 50
Kading Brook Trout 22(21-23) 45 117 71-244 32
Campgrou
nd (RM Brown Trout 11(11-21) 15 148 75-265 11
40.1) Mountain Whitefish 5(4-6) 9 180 95-267 7

NA Not applicable because data insufficient.
RM River mile; measured upstream from river mouth.
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Table 6-11. Electrofishing data collected on Spotted Dog Creek in 2016. Population
estimates (95% CI) are for trout greater than 75 mm (~3 in) in total length.

Population Fish Mean Length Species
Section Species Estimate Handled Length | Range | Composition
(fish/100 m) (mm) (mm) (%)
Brown Trout 63(61-66) 93 185 119-420 55
RM 1.1 Westslope Cutthroat Trout NA 2 205 200-210 1
Longnose Sucker NA 5 124 105-157 3
Slimy Sculpin NA 68 unk 64-105 41
Westslope Cutthroat Trout 5(4-6) 10 155 40-213 5
Brown Trout 7(6-8) 18 108 62-175 10
Brook Trout 4(3-5) 6 104 77-166
RM 4.6 | Longnose Sucker 8(6-9) 13 124 83-185 7
Slimy Sculpin NA 116 unk 21-104 63
Largescale Sucker 9(6-11) 21 89 39-145 11
Mountain Whitefish NA 1 154 154 <1
NA Not applicable because data insufficient.
unk Unknown.
RM River mile; measured upstream from river mouth.

6.3.1.2.4 Flint Creek Watershed

Three mark-recapture and one depletion estimate were conducted on Flint Creek and five
depletion estimates were conducted on Boulder Creek [Table 6-12; Table 6-13]. In the four Flint
Creek sections, brown trout comprised 96-99% of the fish captured. Many mountain whitefish
were observed in the three lowest sections, but were not netted. Westslope cutthroat trout were
captured in the lower three sections, brook trout in the upper two sections and rainbow trout in
the upper three sections. Rocky Mountain sculpin were observed in only the lowest section. One
bull trout was captured in the lowest section. Brown trout numbers increased at the Hall and
Dam sections compared to 2015. The Hall section saw the most significant increase from 175 (CI
= 151-208) in 2015 to 461 (CI = 406-532) in 2016. Brown trout numbers at the Dam section
increased from 51 (CI = 46-56) to 96 (CI = 87-105). Numbers in 2016 at the middle two sections
were similar to the previous year.

Brown trout were the most abundant fish in the lower two sections of Boulder Creek
accounting for 66% and 63% of fish captured. Bull trout were relatively abundant in the upper
two sections making up 47% and 75% of fish captured. Westslope cutthroat trout were present
in all four sections. Phenotypic brook trout-bull trout hybrids were observed in the section at
RM 6.5. One slimy sculpin was observed in the lowest section. The brown trout estimate went
from 15 (CI = 14-16) to 30 (CI = 26-34) from 2015 to 2016 at the lowest section. Estimates at the
other sections were similar between years.
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Table 6-12. Electrofishing data collected on Flint Creek in 2016. Population estimates
(95% CI) are for trout greater than 175 mm (~7 in) in total length for the Hall, Johnson
Tuning Fork and Chor.

Population Fish Mean | Length Species
Section Species Estimate Handled Length | Range | Composition
(fish/km) (mm) (mm) (%)
Brown Trout 4651%())6- 531 233 77-490 99
Hall Westslope Cutthroat Trout NA 273 273 <1
Bull Trout NA 315 315 <1
Brown Trout 382(339- 394 251 | 93-492 99
438)
Joh Rainbow Trout NA 3 310 224-395 <1
Tin?rslonFork Rainbow Trout x Westslope
g Cutthroat Trout phenotypic NA 1 230 230 <1
hybrid
Westslope Cutthroat Trout NA 2 305 299-310 <1
Brown Trout 26;’;%;)10' 369 954 | 72-490 98
Chor Brook Trout NA 6 237 188-310 1
Rainbow Trout NA 2 264 214-313 <1
Westslope Cutthroat Trout NA 1 261 261 <1
Brown Trout 96(87-105) 89 207 96-465 96
(fish/100 m)
Dam (Above
Campground) | Rainbow Trout NA 3 239 96-318 3
Brook Trout NA 1 191 191 1
NA Not applicable because data insufficient.
unk Unknown.
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Table 6-13. Electrofishing data collected on Boulder Creek in 2016. Population
estimates (95% CI) are for trout greater than 75 mm (~3 in) in total length.

Population Fish Mean Length Species
Section Species Estimate Handled Length | Range Composition
(fish/100 m) (mm) (mm) (%)
Brown Trout 30(26-34) 29 149 75-330 66
gg\f% f)auge Westslope Cutthroat Trout |  15(14-16) 15 183 83-353 34
Slimy Sculpin NA 1 89 89 <1
RM 2.0 Brown Trout 26(12-40) 25 116 56-269 63
' Westslope Cutthroat Trout 14(9-19) 15 143 44-347 37
Bull Trout 26(20-32) 40 113 48-371 47
. Westslope Cutthroat Trout 33(25-40) 36 119 43-257 42
Princeton Brook Trout x Bull Trout
Bridge (RM h . . 6(5-7) 7 185 165-250 8
6.5) phenotypic hybrid
Brown Trout NA 2 191 186-195 2
Brook Trout NA 1 66 66
Copper Bull Trout 25(19-31) 24 123 42-279 75
Lakes
Trailhead Westslope Cutthroat Trout 8(5-11) 8 142 75-271 25
NA Not applicable because data insufficient.
RM River mile; measured upstream from river mouth.

6.3.1.2.5 Flint Creek Watershed

There were six estimate sections on Harvey Creek [Table 6-14]. Westslope cutthroat trout
made up 100 percent of trout in the lower four sections. Bull trout were present in the upper
two sections and accounted for 13% and 52% of trout captured in those sections. Sculpin were
present in the lower four sections, but were not enumerated. Young of the year westslope
cutthroat trout were abundant in most sections. Compared to 2015, westslope cutthroat trout
estimates increased in 2016 from 26 (95% CI = 25-30) to 43 (95% CI = 38-48) fish/100m at the
most downstream site [Figure 6-6]. Westslope cutthroat trout numbers decreased from 121 (95%
CI = 114-130) to 67 (95% CI = 60-74) fish/100m at RM 1.6. The estimate at RM 2.3 increased
from 65 (95% CI = 61-72) to 112 (95% CI = 106-118) fish/100m. Westslope cutthroat trout
numbers increased from 33 (95% CI = 32-36) to 40 (95% CI = 37-43) fish/100m at the most
upstream site. Other westslope cutthroat trout estimates were not significantly different
between years. Bull trout estimates were identical in 2015 and 2016 at the Below 8 Mile section
and increased from 27 (95% CI = 27-29) in 2015 to 40 (95% CI = 39-41) in 2016.

245




Table 6-14. Electrofishing data collected on Harvey Creek in 2016. Population
estimates (95% CI) are for trout greater than 75 mm (~3 in) in total length.

Population Mean | Length Species
Section Species Estimate Fish Length | Range | Composition
(fish/100 m) | Handled (mm) (mm) (%)
RM 0.6 Westslope Cutthroat Trout 43(38-48) 52 118 46-287 100
RM 1.2 Westslope Cutthroat Trout 47(45-48) 57 141 85-321 100
RM 1.6 Westslope Cutthroat Trout 67(60-74) 63 134 88-334 100
RM 2.3 Westslope Cutthroat Trout 112(106-118) 116 125 42-329 100
Below 8 | Westslope Cutthroat Trout 77(73-82) 103 137 67-384 87
Mile Bull Trout 13(3-23) 15 142 55-192 13
Abdes Westslope Cutthroat Trout 40(37-43) 39 129 77-253 48
FS Road | Bull Trout 40(39-41) 43 140 55-273 52
NA Not applicable because data insufficient.
RM River mile: measured upstream from river mouth.
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Figure 6-6. Westslope cutthroat trout population estimates at six Harvey Creek
sampling sections.
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6.3.2 Microchemistry

Otoliths were collected from 238 brown trout from throughout the upper Clark Fork River
basin. Two hundred of these otoliths were analyzed for 87Sr:86Sr and Sr:Ca ratios. The
remaining 38 samples will be analyzed in 2017, along with additional otoliths that will be
collected during mainstem population estimates in spring 2017. Twenty five otoliths and 26 fin
rays were analyzed for copper, zinc, cadmium, arsenic, and lead. Post processing of the
microchemistry data, including adjusting for minor instrument drift, is in progress at the time
of writing this report. Microchemistry data from 2016 and 2017 will be combined to create a
model that will assign fish captured in the mainstem to spawning and rearing areas.

6.3.3 Mainstem Wild Fish Tissue Burdens

Fifty-three gills, 53 stomachs, and 60 livers from brown trout were submitted to the lab for
determination of copper, zinc, cadmium, arsenic, and lead concentrations. At the time of writing
this report, we are still awaiting these results.

6.3.4 Caged Fish Monitoring

Westslope cutthroat trout mortality was highest at Racetrack and lowest at Kohrs Bend.
Brown trout mortality was highest at Pond 2 and lowest at Kohrs Bend [Table 6-15]. Overall,
moralities tended to occur on the descending limb of the hydrograph as water temperatures
increased over 19 C [Figure 6-7; Figure 6-8; Figure 6-9; Figure 6-10]. This is a pattern
consistent with past caged fish studies in the upper Clark Fork River. Brown trout mortalities
were temporally more spread out than westslope cutthroat trout mortalities. Most westslope
cutthroat trout mortalities occurred on or around the July 4 cage check.

Water temperatures exceeded the upper critical temperature of 19 C for 64 days at Pond 2,
40 days at Perkins Lane, 49 days at Racetrack, and 72 days at Kohrs Bend. Water temperatures
exceeded the upper incipient lethal temperature of 24.7 C for 0 days at Pond 2, 0 days at
Perkins Lane, 3 days at Racetrack, and 5 days at Kohrs Bend.

Average whole body copper concentrations of caged brown trout at the four sites was 11.2
(standard deviation [SD]=8.67) ug/g. Average copper concentration of westslope cutthroat trout
was 9.5 (SD=17.75). A T-test indicated that the difference in copper concentrations between
species was not statistically significant (7=0.7312, P=0.2333). Brown trout zinc concentrations
averaged 161.1 (SD=60.49) ug/g and westslope cutthroat trout concentrations averaged 86.0
(SD=26.57) ug/g. Zinc concentrations in brown trout were significantly higher compared to
westslope cutthroat trout (7=8.763, P<0.0001). No one site had fish with consistently higher
tissue burdens compared to other sites [Figure 6-11; Figure 6-12]. However, brown trout at the
Pond 2 site did have significantly higher zinc burdens in July and September and fairly high
zinc burdens in June as well. Copper burdens were generally highest in September. There was
no apparent temporal trend in Zinc burdens over the course of the study.
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Table 6-15. Fish added minus fish removed alive for tissue sampling and number of
mortalities in 2016 fish cages in the upper Clark Fork River.

Fish added/removed Mortalities
Site Brown Westslope Brown Trout Westslope Cutthroat Trout
Cutthroat
Trout T ¢
rou Total Proportion (%) Total Proportion (%)
Pond 2 62 48 29 46.8 37 77.1
Perkins 61 51 15 24.6 29 56.9
Racetrack 56 48 6 10.7 48 100
Kohrs 55 50 5 9.1 13 26
300 17 - - 30
16 Pond 2
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13 - _
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Figure 6-7. Total fish mortalities, maximum daily water temperature, and mean daily
discharge for Silver Bow Creek at the outlet of Pond 2. The solid red line indicates
the upper critical temperature threshold and the dashed red line represents the
upper incipient lethal temperature for brown trout.
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Figure 6-8. Total fish mortalities, maximum daily water temperature, and mean daily
discharge for the Perkins Lane site. The solid red line indicates the upper critical
temperature threshold and the dashed red line represents the upper incipient lethal
temperature for brown trout.
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Figure 6-9. Total fish mortalities, maximum daily water temperature, and mean daily
discharge for the Racetrack site. The solid red line indicates the upper critical
temperature threshold and the dashed red line represents the upper incipient lethal
temperature for brown trout.
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Figure 6-10. Total fish mortalities, maximum daily water temperature, and mean
daily discharge for the Kohrs Bend site. The solid red line indicates the upper critical
temperature threshold and the dashed red line represents the upper incipient lethal
temperature for brown trout.
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Figure 6-11. Whole body copper concentrations of brown trout and westslope
cutthroat trout from the 2016 caged fish study.
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Figure 6-12. Whole body zinc concentrations of brown trout and westslope cutthroat
trout from the 2016 caged fish study.
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6.3.5 Water Quality

From June to August, pH rapidly increased at Pond 2 and pH exceeded 10 for at least eight
days[Figure 6-13]. The number of days when pH exceeded 10 at Pond 2 was lower than in
previous years. For examples, pH was over 10 for 53 days in 2015 and 64 days in 2014. The
reduction in extremely high pH readings by the Hydrolab maybe a reflection in the reduction in
lime additions to the Warm Spring Ponds in 2016. However, pH at the Pond 2 outlet was still
higher than other caged fish sites and exceeded nine for at least 135 days.

Minimum daily dissolved oxygen ranged from 2.9 to 11.7 mg/L at the four sites, with the
lowest dissolved oxygen concentration occurring during the summer months [Figure 6-14]. At
the Racetrack site, dissolved oxygen concentration dipped below the minimum daily aquatic life
standard of 4.0 mg/L 14 times in July, August, and September. These dips in dissolved oxygen
concentration at Racetrack typically lasted for 4-6 hours and occurred between 1:00 and 7:00
AM. None of the low dissolved oxygen concentrations were accompanied by major fish mortality
events at Racetrack [Figure 6-9]. Daily minimum dissolved oxygen concentration was >4.3 mg/L
at the other three caged fish sites.
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Racetrack =------ Kohrs Bend

Pond 2 Perkins Lane

Figure 6-13. Mean daily water pH at 2016 caged fish sites. Gaps in the graph indicate
missing data due to instrument failures and calibration.
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Figure 6-14. Minimum daily dissolved oxygen (DO) concentrations at 2016 caged fish
sites. The red dashed horizontal line denotes the freshwater aquatic life standard
minimum dissolved oxygen concentration. Gaps in the graph indicate missing data
due to instrument failures and calibration.

6.4 DISCUSSION

Brown trout population estimates at mainstem upper Clark Fork River sections were
relatively low in 2016, especially when compared to estimates from 2013 and 2014. The
increases in numbers in 2013 and 2014 were due to due strong year classes from 2010 and 2011,
which were good water years [Figure 6-15]. The higher flows during these years may have
provided additional spawning and/or rearing habitats that are not are not available at lower
flows. Flows are inversely related to water temperature in the upper Clark Fork River (Nathan
Cook, unpublished data), so low flow years increase the thermal stress on trout. Flows during
2012 and 2013, particularly during the summer irrigation season, were much lower than the
two years before. The low flow period that follows runoff in the upper Clark Fork River has been
shown to be a period of high mortality for juvenile brown trout [Richards et al., 2013; Cook et
al., 2014; Leon et al., 2014]. The upper Clark Fork River routinely exceeds 19 C during the
summer, often for weeks at a time. The increase in fish mortality is presumably due to thermal
stress, which may be exasperated by high tissue concentrations of toxic heavy metals such as
copper and zinc.
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Population estimates have been conducted at the 77 tributary sampling sections in this study
in 2015 and 2016. Most tributary sections were not sampled annually prior to 2015, but many
sections were sampled semi-annually or sporadically in the past. For example, population
estimates were conducted semi-annually at the FAS and Above N. Trout Creek sections on the
Little Blackfoot River from 2007-2013 [Figure 6-16]. Combined with the 2015-2016 annual
sampling, these sections have been sampled six times in the last 10 years. Ten is often cited as
the recommended minimum number of population estimates needed to detect trends in
abundance over time [Morris and Doak, 2002; Lotts et al., 2004]. arsenic restoration and
remediation progress in the upper Clark Fork River basin, detecting fishery responses will
require that monitoring occur often enough and over long enough of a time period to document
both natural variations in abundance and changes in abundance that are a result of improved
habitat. It may not be necessary to conduct population estimates at every section annually.
Some monitoring programs recommend conducting population estimates at least every 5 years
(e.g., CRCT Coordination Team, 2006). However, a sampling frequency of 5 years may be
insufficient to detect statistically significant trends in trout abundance, even when these
sampling events take place over several decades [Cook et al.,, 2010]. Thus, conducting
population estimates every 2-3 years would be preferable to less frequent sampling. After
sampling is completed in 2017, a power analysis should be conducted to determine the
appropriate sampling frequency for monitoring trout populations in tributaries of the upper
Clark Fork River basin.

Patterns from caged fish monitoring did not indicate any acute negative effects from cleanup
activities. Mortality patterns in 2016 caged fish monitoring were consistent with caged fish
studies in previous years. Mortalities tend to peak as flows subsided and temperatures
increased. Tissue metals burdens were generally similar between sites. One exception was
brown trout zinc burdens at the Pond 2 site. Although water concentrations of zinc in the Pond
2 outflow are relatively low, brown trout at this site had higher zinc concentrations than 11
other caged fish sites in the upper Clark Fork River basin in 2014 [Cook et al., 2014]. It appears
that the mechanism of zinc accumulation at this site is not simply a function of exposure to
dissolved zinc in the water column. Macroinvertebrates are abundant at the Pond 2 outflow,
and fish at this site grow quickly. Caged fish are fed pellet food twice a week, but
macroinvertebrates may provide a diet subsidy. This subsidy may provide a pathway for zinc
accumulation in fish residing below the Warm Springs Ponds.

Water quality data indicated that the number of days where pH exceeded 10 at the Pond 2
outflow was lower that is has been for three years. However, the pH of this water is still high
(>9) during the most of summer months, creating unfavorable and potentially toxic conditions
for trout. Extended exposure to pH >9 may be harmful to trout [Colt et al., 1979] and results in
higher ammonia toxicity [MDEQ, 2012b]. Dissolved oxygen concentrations reached levels as low
as 2.9 mg/L at the Racetrack caged fish site. The lowest dissolved oxygen levels occurred during
warm summer nights when biological oxygen demand was high, and supply from photosynthesis
was low. Although no fish mortalities appeared to be related to hypoxia at the Racetrack site,
any dissolved oxygen concentrations less than the aquatic life standard of 4.0 mg/L are cause for
concern. Water quality monitoring at Racetrack in 2015 revealed that dissolved oxygen
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concentrations dipped below 4.0 mg/Li for one night in August [Cook et al., 2015]. In 2016
monitoring, dissolved oxygen concentrations reached levels below 4.0 mg/L on 14 nights at
Racetrack. Given the questionable water quality observed at Pond 2 and Racetrack in recent
years, it is advisable to continue water quality monitoring at these sites.

Additional fisheries monitoring data will be collected in the upper Clark Fork River basin in
2017. This data collection includes repeating population estimates at mainstem and tributary
sampling sections, collected and analyzing additional otoliths for the microchemistry study, and
caged fish monitoring of cleanup activities. These data will be integrated into a comprehensive
report that will describe the current status of trout populations in the upper Clark Fork River
basin, trout recruitment dynamics and movement, and limiting environmental factors. As
restoration and remediation progress in the upper Clark Fork River basin, these data will serve
as a baseline and guide for future evaluations of how fish respond to improved aquatic habitats.
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Figure 6-15. USGS hydrograph from the Clark Fork River gauge at Deer Lodge.
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7.0 BIRDS®

7.1 INTRODUCTION

In 2015, three bird monitoring areas were surveyed and in 2016 two additional areas were
added. Each area had either two or three point count sites that were sampled weekly for a total

of 13 surveys. One area was post-remediation, and the other four areas were pre-remediation.
Monitoring was conducted between April 1 and June 30.

Figure 7-1. Red-winged blackbird common along Clark Fork River riparian area.

89 Chapter 7 was completed by Gary Swant (GoBirdMontana) with editing and formatting by RESPEC.
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7.2 METHODS

7.2.1 Monitoring Locations

Five monitoring areas were chosen for bird surveys in 2016 [Table 7-1]. All five bird
monitoring areas were located in the riparian zone along the river corridor.

Table 7-1. Bird count locations in the Clark Fork River Operable Unit, 2016.

Phase Point Latitude Longitude

A 46.11'16.14" 112.46'07.96"

Phase 1
B 46.11'37.17" 112.45'58.21"
A 46.12'58.01" 112.45'38.79"
Phase 3 and 4 B 46.13'32.73" 112.45'32.60"
C 46.14'07.64" 112.45'12.63"
A 46.16'08.16" 112.44'34.67"

Phase 7
B 46.16'33.04" 112.43'57.66"
A 46.17'21.14" 112.43'26.95"
Phase 8 B 46.17'27.56" 112.43'24.48"
C 46.17'33.39" 112.43'29.53"
A 46.24'25.47" 112.44'565.93"
Phase 15 B 46.24'34.85" 112.44'45.73"
C 46.24'40.70" 112.44'46.57"
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7.2.1.1 Phasel

Remediation in Phase 1 was completed in the fall of 2014. Phase 1 consists of approximately
1.6 river miles. Phase 1 was the first phase of the CFROU remediated and 2016 marks the
second year post-remediation. Phase 1 contains the confluence of Warm Springs and Silver Bow
Creek. Two bird point count locations were monitored in Phase 1 in 2016 [Figure 7-2]. In 2016,
construction in Phase 2 (located at the downstream end of Phase 1) continued through the bird
monitoring period (April to June). Those activities may have influenced bird counts at Point B
near the Phase 2 boundary. Phase 1 is also located near the Warm Springs Wildlife
Management Area.

Phase 1 Point Count Localions
Clork Fork River Cperable Uni D‘EQ
Doer Lodge County, MT - ~

) Pleialibdston w *

sum oo Precne breck Foo!

= picge 1:4.800
Asid imagery: Google (2014) Cne in = 400 Ft

Figure 7-2. Bird point count locations in Phase 1.
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7.2.1.2 Phases 3and 4

Phases 3 and 4 were considered one bird monitoring area and three bird count points were
monitored in Phases 3 and 4 in 2016 [Figure 7-3]. All three point count sites in Phases 3 and 4
were located on private property. No active remediation was in progress in Phases 3 and 4 in
2016.

Clork Fork River Operable Unit A
Deer Lodge County, MT —_—

Phase 3/4 Point Count Locations DEQ
o~

f

F oo 3/4-pont A
o A

@ Point count location 0 A} 02 }
e PPOOLe OO _
~ a 1:02.000
Acrial Imagery: NAP (2013} One in = 1,000 Ft

Figure 7-3. Bird point count locations in Phases 3 and 4.
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7.2.1.3 Phase 7

Phase 7 contains the Racetrack Pond and two point count sites were monitored in this area
in 2016 [Figure 7-4]. Although not under active remediation in 2016, remedial activities in
Phases 5 and 6 were in progress and truck traffic and other activities may have influenced bird
use in Phase 7 in 2016.

Phase 7 Point Count Locations DEQ

Clark Fork River Operobie Unit Ao
Powel County, MT o .

L [Phase 7 - Point B (R

X
<3 N

\

|
S N

>
&
Phase 7 - Point A

@ Point count location o 250 500 §
. — s
smmee Pricne brack Feeot
= gidge 1:6,000
Agrigl imogery; 2013 One in = S00 Ft

Figure 7-4. Bird point count locations in Phase 7.
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7.2.1.4 Phase 8

Phase 8 is located immediately downstream from Phase 7 (and the Racetrack Pond) and is
located entirely on private land [Figure 7-5]. Three point count sites were monitored in Phase 8
in 2016 [Figure 7-5].

Phase 8 Point Count Locations DEQ

Clork Fork River Opercbile Unit
Powell County. MT

Pho&es-PotB
e )

o)

: \_

0 250 00 §
— T S—
@& Point count locotion Fool
emmen Phrate breck 1:4,800
Aeral Imagery: 2013 One In = 200 Ft

Figure 7-5. Point count locations in Phase 8.
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7.2.1.5 Phase 15

Phase 15 is located within the Grant-Kohrs Ranch National Park. Three point count sites
were monitored in Phase 15 in 2016 [Figure 7-6].

Phase 15 (Grant-Kohrs Ranch) Point Count Locations DE Q

Clark Fork River Operotletdet &I
Powed County, MT L

.

L Cattie Dr Bridge (. “a

ey

Point B

e \ Phase 15 - Point A

o

- -

LS8

® Pont count locoticn o 2% 500 4
— —
v Prrase Dreak Feel
= Bidge 1:4,800
Aerial imogery: 2013 Cne In » 400 Ft

Figure 7-6.Bird point count locations in Phase 15.
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7.2.2 Data Collection Methods

Bird monitoring data consisted of standardized bird species counts at each point count site.
At each point count site a white plastic tube marker with the location code on it was driven in
the ground to mark the site. Counts were conducted after a two-minute period following the
surveyor arrival at each site. This period allowed birds to become accustomed to the surveyor
presence.

Upon conducting each survey at each site, the GPS coordinates, date, time of survey start,
and weather conditions were noted. Each survey was 10 minutes in duration. During the
survey, each observed bird species was recorded based on a 4-letter ALPA abbreviation code
system. Surveyors counted all observed birds within an estimated 40 m radius from the point
count site marker. For those species observed within 40 m, the abundance of each species was
made based on a count of individuals of each species during the 10-minute survey period. For
those species that were heard (by call or song), but not seen, the species was counted but an
abundance estimate was not made. Species that flew through the 40-m site radius but did not
stop within it were identified as having passed through the site. The estimated height at which
these species passed was also noted as either above or below 20 m. In addition, species clearly
identified but not observed within the 40-m site radius were noted accordingly.

7.3 RESULTS AND DISCUSSION

In total, 89 different bird species were observed in the Clark Fork River Operable Unit in
2016 among all point count locations [Table 7-2]. Bird species richness (i.e., the number of
species) was relatively similar among monitoring areas ranging from 47-58 species [Table 7-2].
Richness was lowest in Phase 1 and highest in Phases 3 and 4 [Table 7-2]. The relatively low
species richness in Phase 1 observed in 2016 may be related to remedial activities which were
only recently completed. As vegetation diversity and vigor increases, and as habitat complexity
in Phase 1 increases over time, bird richness may increase.

Species richness at each point count site generally increased as the season progressed. At all
sites, there were more species observed at the end of the monitoring season compared to the
beginning, although the species observed often differed among sample periods.

Bird density varied by sample location and date. The highest bird density was due to
swallows in point count locations in Phase 8. In general, bird density appeared to be highest in
Phase 7 point count locations but there was substantial variation among sites and sample
periods.

Some bird species appeared to be generalists with respect to habitat use in the Clark Fork
River riparian area and were observed in a greater variety of locations than others. Of all 89
species observed in 2016, 24 (27%) were observed in all five monitoring areas [Table 7-2]
including: Canada goose, spotted sandpiper, European starling, mallard, mourning dove, clay-
colored sparrow, cinnamon teal, northern flicker, vesper sparrow, American white pelican,
eastern kingbird, song sparrow, double-crested cormorant, barn swallow, red-winged blackbird,
great blue heron, black-billed magpie, Brewer’s blackbird, ring-billed gull, common raven,
brown-headed cowbird, killdeer, American robin, and western meadowlark. Several of these
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common, generalist species are year-round residents and songbirds (e.g., red-winged blackbird).
Other common, generalists observed were shorebirds which use mudflats and shallow areas of
the river extensively (e.g., killdeer).

Some bird species in contrast, were only observed in one monitoring area suggesting that
these species are either rare or have more specific habitat requirements or preferences. In 2016,
24 species (27%) were observed in only one monitoring area, including [Table 7-2]: snow goose,
common loon, western kingbird, gray partridge, red-necked grebe, American crow, common
nighthawk, merlin, Swainson’s thrush, Ross’s goose, Forster’s tern, northern waterthrush,
trumpeter swan, solitaire sandpiper, common yellowthroat, American wigeon, long-billed
curlew, fox sparrow, northern pintail, Eurasian-collared dove, bobolink, ring-necked duck,
bufflehead, and rudy duck.

Of the species observed only in one monitoring area, several are generally rare in the upper
Clark Fork basin including the merlin, Forester’s tern, long-billed curlew, western kingbird, fox
sparrow, and Swainson’s thrush. Swainson’s thrush and fox sparrow are early spring migrants
and these species generally migrate further north to breed. The gray partridge, like all
gallinaceous species, are elusive but not necessarily rare.

The red-necked grebe and northern waterthrush were only observed in one monitoring area
in 2016 but are commonly observed near the Warm Springs. The Eurasian-collared dove is
common to the upper Clark Fork River valley but is rarely observed in the riparian area.
Eurasian-collared doves are typically observed near human habitations, such a buildings,
lawns, and feeders. The long-billed curlew, also observed in only one monitoring area, is a
grassland species and is uncommon in riparian areas.

Six species were observed only in Phase 7 point count sites. Five of those species were
associated with water. During remediation, if the depth of Racetrack Pond was increased, deep
water habitats would be increased and the richness and abundance of diving ducks such as
grebes and loons may increase.

Six species were observed only in Phase 15 point count sites. Four of those were waterfowl
observed near an oxbow of the river west of the present channel (American wigeon, northern
pintail, ring-necked duck, and bufflehead). This oxbow and related wetland appears to be a
valuable habitat for waterfowl. Wet hay meadows were also prevalent in Phase 15 and are
preferred habitat for bobolink. These habitats are important for preservation as they provide
some of the most suitable breeding habitats for bobolink (a Montana species of concern) in the
upper Clark Fork River basin. It is also particularly important to minimize disturbance to
bobolink breeding habitats during the breeding season (late May through July).

Bird species richness generally increased from April through June in 2015 and 2016 [Figure
7-7]. This trend is as expected as the monitoring period is generally when transient species pass
through the region to breeding areas further north or at higher elevations (e.g., western
tanager). The monitoring period is also when local breeding birds (e.g., norther flicker) and
migrant breeding birds (e.g., mountain bluebirds and osprey) arrive in the region. The
monitoring period is when breeding birds establish territories, breed, nest, and fledge young. At
the beginning of the survey period in both years, species richness was low but richness
increased as the season progressed and birds were more frequently observed on territory and
singing. By the end of the seasons (late June), young of the year were observed.
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There was a more consistent increase in bird species richness by date in 2015 compared to
2016 and overall, richness was generally higher in 2015 compared to 2016 during most of the
monitoring period (particularly after mid-May), despite a greater number of sample sites in
2016. The reasons for this discrepancy in richness among years are not clear. During both years,
observed species richness tended to remain approximately level after late May, suggesting that
most species were present and observable by that time. Some species present in early
monitoring periods were not necessarily present in later monitoring periods (e.g., yellow-rump
warbler

Of all bird species monitored in the Clark Fork River Operable Unit since 2015 (102 species),
five are classified as species of concern in Montana [Table 7-3]: common loon, American white
pelican, great blue heron, Franklin’s gull, and bobolink. All of those species are considered
either secure or abundant globally [MNHP, 2017]. Within Montana however, each is considered,
“potentially at risk because of limited and/or declining numbers, range, and/or habitat, even
though it may be abundant in some areas” [MNHP, 2017].

Table 7-2. Bird species observed by monitoring area in the Clark Fork River Operable
Unit, 2016.

Monitoring Area
Species
Phase 1 Phases 3&4 Phase 7 Phase 8 Phase 15

Snow Goose X

Ross's Goose X

Canada Goose X X X X X
Trumpeter Swan X
Gadwall X X X
American Wigeon X
Mallard X X X X b
Northern Shovelor X X X
Northern Pintail X
Cinnamon Teal X X X X X
Green-winged Teal X X X X
Ring-necked Duck x
Lesser Scaup X X X X
Bufflehead X
Common Goldeneye X X X
Barrow's Goldeneye X X
Hooded Merganser X X
Common Merganser X X X X
Rudy Duck X

Gray Partridge X

Common Loon X
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Monitoring Area

Species
Phase 1 Phases 3&4 Phase 7 Phase 8 Phase 15

Red-necked Grebe X
American White Pelican X X X X X
Double-crested Cormorant X X X X X
Great Blue Heron X X X X X
Turkey Vulture X X X
Osprey X X X X
Bald Eagle X X X
Northern Harrier X X X
Red-tailed Hawk X X X X
Swainson's Hawk X X
American Kestrel X X X X
Merlin X
Ring-billed Gull X X X X X
California Gull X X X
Forster's Tern X
American Coot X X X X
Sandhill Crane X X X X
Killdeer X X X X X
American Avocet X X
Spotted Sandpiper X X X X X
Solitaire Sandpiper X
Long-billed Curlew X
Wilson's Snipe X X X X
Rock Pigeon X X
Eurasian-collared Dove X
Mourning Dove X X X X X
Belted Kingfisher X X X
Common Nighthawk <
Northern Flicker X X X X X
Western Wood-pewee X X
Least Flycatcher X X
Willow Flycatcher X X X
Western Kingbird X
Eastern Kingbird X X X X X
Tree Swallow X X X X X
Northern Rough-winged Swallow X X
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Monitoring Area

Species
Phase 1 Phases 3&4 Phase 7 Phase 8 Phase 15

Violet-green Swallow X X X
Cliff Swallow X X
Barn Swallow X X X X X
Black-billed Magpie X X X X X
American Crow X
Common Raven X X X X X
Black-capped Chickadee X X X
House Wren X X
Marsh Wren X X
Mountain Bluebird X X
Swainson's Thrush X
American Robin X X X X X
Gray Catbird X X X
European Starling X X X X X
Cedar Waxwing X X
Northern Waterthrush X
Yellow Warbler X X X X
Yellow-rumped Warbler X X
Common Yellowthroat X
Clay-colored Sparrow X X X X X
Vesper Sparrow X X X X X
Savannah Sparrow X X X X
Fox Sparrow X
Song Sparrow b X X X X
Bobolink b
Red-winged Blackbird X X X X X
Yellow-headed Blackbird X X
Brewer's Blackbird X X X X X
Common Grackle X X X X
Brown-headed Cowbird X X X X X
Bullock's Oriole X X X
Western Meadowlark X X X X X

Total: 89 47 58 53 54 54
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Figure 7-7. Cumulative bird species richness at all point count sites monitored (by
date) in the Clark Fork River Operable Unit, 2016.90

90 The total number of point count sites differed in 2015 and 2016. In 2015 nine total point count sites were
monitored among three separate phases (Phases 1, 7, and 15). In 2016, thirteen point count sites were
monitored among six separate phases (Phases 1, 3, 4, 7, 8, and 15). All but one site monitored in 2015 was
also monitored in 2016.
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Table 7-3. Bird species observed in the Clark Fork River Operable Unit, 2015-2016.

Years Species
Species Observed | Codesd! of Remarks
2015 | 2016 Concern®
Snow goose X T,U Typically seen spring but not fall.
Ross's goose X R, T Typically seen spring but not fall.
Canada goose X X B,C, Y Non-songbird; resident breeder.
1Gadwall X X B, C Non-songbird; migrant breeder.
1American wigeon b X B, C Non-songbird; migrant breeder.
Mallard X X B,C, Y Non-songbird; resident breeder.
Blue-winged teal < < B.U Las‘F waterfowl of the year to appear in late
April; non-songbird migrant breeder.
Cinnamon teal B, C Non-songbird; migrant breeder.
Northern shoveler X X B, C Non-songbird; migrant breeder.
Northern pintail < < b, U First waterfowl of the year to appear in early
March.
Green-winged teal X X B, C Non-songbird; migrant breeder.
Ring-necked duck X X b, C Non-songbird; migrant breeder.
Lesser scaup X X B, C Non-songbird; migrant breeder.
Bufflehead X X B, C Non-songbird; migrant breeder.
Common goldeneye X X B,C, Y Non-songbird; resident breeder.
, Non-songbird; resident breeder; most
Barrow’s goldeneye x x B, U continue further north to breed.
Hooded merganser T, U Typically seen spring and fall.
Common merganser T, U Typically seen spring and fall.
Only found in Racetrack Pond. 14% of
Red-breasted < R.T Montana is breeding range for this species,
merganser ’ and Montana contains 1% of the global
breeding range.
Rudy duck X X B, C Non-songbird; migrant breeder.
14% of Montana is breeding range for species;
Common loon X X T,U G5 S3 Montana contains 1% of global breeding
range
Early spring, late fall. Only found in
Horned grebe X T.U Racetrack Pond.
Red-necked grebe < B.C ]Z)Oonej not breed in the Clark Fork riparian
Western grebe < B.C IZ)OT: not breed in the Clark Fork riparian
Double-crested < < B.C Does not breed in the Clark Fork riparian
cormorant ’ zone.

91 Codes [MNHP, 2017]: B = direct evidence of breeding established; b = indirect evidence of breeding, probably
does not breed in area yearly; T = transient/migrant spring, fall or both; Y = year-round; W = winter only; w =
occasionally overwinters; C = common in the area; U = uncommon in the area; R = rare in the area; S = non-
breeding summer resident; SOC - Species of Concern by Montana Natural Heritage Program, M = migrant
song bird.

92 See: http:/fieldguide.mt.gov/statusCodes.aspx#msrc:rank.
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Species

Years
Observed

2015

2016

Codes*!

Species
of

Concern??

Remarks

American white pelican

C,S

G4 S3B

6% of Montana is breeding range for this
species, and Montana contains 1% of the
global breeding range. Only juveniles found
along the Clark Fork River. Only three
breeding colonies in the state.

Great blue heron

G5 S3

Small breeding population size. Recent
declines caused by declining regeneration of
riparian cottonwood forest. 6% of Montana is
breeding range for this species, and Montana
contains 1% of the global breeding range.
Currently no breeding rookeries along the
Clark Fork River, but have been in the past.

Turkey vulture

T, U

Roost in the area occasionally.

Osprey

B,C

Non-songbird, migrant breeder, active nest
site at Racetrack Pond (Phase 7).

Bald eagle

B,C,Y

Non-songbird, resident breeder, no active
nest in current phases. Four active nests
occur along the river between Warm Springs
and Garrison.

Northern harrier

B,C Y

Non-songbird, resident breeder, breeds on
ground along the riparian zone.

Sharp-shinned hawk

b, U

Non-songbird, resident breeder, only
observed once.

Swainson’s hawk

B,C

Non-songbird, migrant breeder.

Red-tailed hawk

B,C Y

Non-songbird, resident breeder, nest in Phase
15.

American kestrel

Non-songbird, migrant breeder, nest in
Phases 7 and 15.

American coot

Non-songbird, migrant breeder, nest in
Phases 7 and 15.

Sandhill crane

Non-songbird, migrant breeder, nest in Phase
15.

Killdeer

American avocet

Non-songbird; migrant breeder.

Spotted sandpiper

Non-songbird, migrant breeder, most
common shorebird along the Clark Fork
River.

Solitaire sandpiper

A few are seen each spring and fall

Long-billed curlew

A few pair breed each year in the grasslands
of the valley; little use of the riparian areas,
except to fly over.

Wilson’s snipe

B, C,w

Non-songbird, migrant breeder; uncommon in
the winter.

Wilson’s phalarope

B, C

Non-songbird; migrant breeder.

Bonaparte’s gull

b, T,U

Juveniles have been observed at the Warm
Springs Wildlife Management Area.
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Years Species
Species Observed | Codes?! of Remarks
2015 | 2016 Concern®
48% of Montana is breeding range for this
species, and Montana contains 7% of the
Franklin’s gull X T,U G4 S3 global breeding range. Found mostly at the
Warm Springs Wildlife Management Area
and spill over to Phase 1.
. . Breeding colony at the Warm Springs
Ring-bill gull X x B,C Wildlife Management Area.
Non-songbird, migrant breeder. Breeding
. . colony at the Warm Springs Wildlife
California gull X X B,C Management Area and spills over to Phase 1
and 7.
Herring gull X T, U Rare.
Forester’s Tern X R, T Rare visitor to valley.
Eurasian-collared Dove < B.C.Y This non-native species is found in the valley
> near dwelling and rarely uses riparian area
. Non-songbird; migrant breeder all along the
Mourning dove x x B, C Clark Fork River.
— Non-songbird, resident breeder all along the
Belted kingfisher X X B CY Clark Fork River
Non-songbird, migrant breeder in cottonwood
Red-naped sapsucker X B, C trees.
Downy woodpecker < B.C.Y Non-songbird, migrant breeder in cottonwood
y p > trees.
Northern flicker < < B.C.Y Non-songbird, migrant breeder in cottonwood
T trees.
Migrant breeding songbird in cottonwood
Western wood-pewee X X B,C, M trees.
Migrant breeding songbird in riparian
Least flycatcher X B,C, M willows.
Willow flveatcher < < B.C.M Migrant breeding songbird in riparian
y > willows.
Western kinebird < B.U M Migrant breeding songbird in riparian
g > willows.
. . Migrant breeding songbird in riparian
Eastern kingbird X X B,C,M willows: very common.
Black-billed magpie X X B,C, Y Resident breeding songbird; very common.
Elevational-migrant breeding songbird,
American crow X X B,C,w occasional overwinters, or stays late into the
fall.
Common raven X X B,C, Y Resident breeding songbird, very common.
Tree swallow < < B.C.M Migrant breeding songbird along the riparian
* zone.
Northern rough-winged < < B.C. M Migrant breeding songbird along the riparian
swallow > zone.
Migrant breeding songbird along the riparian
Bank swallow X B,C,M Zone.
. Migrant breeding songbird in riparian
Violet-green swallow X B,C,M willows.
Cliff swallow < < B.C.M Migrant breeding songbird along the riparian
C zone.
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Years

Species
Species Observed | Codes?! of Remarks
2015 | 2016 Concern®
Migrant breeding songbird along the riparian
zone. Last to appear in the spring, last to
Barn swallow x x B,CM leave and is the least common of the
swallows.
Black-capped chickadee X X B,C Y Resident breeding songbird, very common.
House Wren B,C,M Migrant breeding songbird.
Marsh Wren B,C,M Migrant breeding songbird.
Ruby-crowned kinglet B,C,M Migrant breeding songbird.
Mountain bluebird X B,C,M Migrant breeding songbird.
Swainson’s Thrush X T, U, M Transient migrant songbird.
B.C.M Migrant breeding songbird along the riparian
American robin X X ’ v‘; ’ zone; occasionally individuals may
overwinter.
. Migrant breeding songbird along the riparian
Gray catbird X X B,C,M one.
. B, C,Y, . . . .
European starling X X M Non-native, resident breeding songbird.
Cedar Waxwing X B,C,M Migrant breeding songbird.
Northern Waterthrush < B.C. M Migrant breeding songbird along the riparian
> zone.
Orange-crowned < B UM Migrant breeding songbird along the riparian
Warbler » zone.
Migrant breeding songbird along the riparian
Common Yellowthroat X X B,C,M sone.
Yellow-rumped < B.C. M Migrant breeding songbird; breeds in the
Warbler > mountains.
Yellow Warbler < < B.C.M Migrant breeding songbird along the riparian
» zone.
American tree sparrow X C,W,M Seen early in April and not again.
Clav-colored sparro B.C.M Migrant breeding songbird along the riparian
Y parrow X x 0 zone.
Vesper sharrow < < B.C.M Migrant breeding songbird along the riparian
P P C zone.
Transient/migrant breeding songbird along
Lark sparrow X .UM the riparian zone, only seen once.
Savannah sparrow < < B.C.M Migrant breeding songbird along the riparian
C zone.
Migrant breeding warbler, but not in the
Fox sparrow x R, T,M upper Clark Fork valley.
Resident breeding songbird along the
Song sparrow X X B,C,W riparian zone.
Migrant breeding songbird, but breeds in the
White-crowned sparrow X B,C,M coniferous forest above the valley. A spring
and fall bird in the valley.
Migrant breeding songbird at Phase 15.
Species has undergone recent large
Bobolink < < B.C.M G5 S3 population declines in Montana. 100% of
> Montana is breeding range for this species,
and Montana contains 9% of the global
breeding range.
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Years

Species
Species Observed | Codes?! of Remarks
2015 | 2016 Concern®
. . B,C Y, Resident breeding songbird along the
Red-winged blackbird X X M riparian zone.
Western meadowlark < < B.C. M Migrant breeding songbird along the riparian
» zone.
Yellow-headed B.C. M Migrant breeding songbird along the riparian
blackbird * x o zone.
, . Migrant breeding songbird along the riparian
Brewer’s blackbird b X B,C,M sone.
Migrant breeding songbird along the riparian
Common Grackle X B,C,M one.
Brown-headed cowbird < < B.C. M Migrant breeding songbird along the riparian
C zone.
Bullock’s oriole < < B.U M Migrant breeding songbird along the riparian
T zone.
. . Resident breeding songbird along the
American goldfinch X B,CY riparian zone.
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APPENDIX A

QUALITY ASSURANCE AND QUALITY CONTROL
REVIEW AND SUMMARY:
SURFACE WATER AND INSTREAM SEDIMENT

A.1 INTRODUCTION

Specific quality assurance and quality control (QA/QC) requirements for field measurements,
sample collection, laboratory analysis, and the reporting of resulting data were established by
protocols contained in the quality assurance project plan (QAPP), a component of the approved
sampling and analysis plan (SAP) for the Clark Fork River Operable Unit (CFROU). The
following quality control checklist is a component of the Montana Department of Environmental
Quality QA/QC protocols, and is an initial step in the review and validation of water chemistry
and related data generated under the CFROU environmental monitoring program. This
checklist provides an outline for reviewing and assessing numerous factors potentially affecting
data quality, and assists in identifying data that may be invalid or require additional
documentation.

A.2 QUALITY CONTROL CHECKLIST

+ Condition of samples upon receipt

Sample temperature

e Second quarter methylmercury samples were delivered to the laboratory at 7.9 C
which exceeded the recommended sample preservation temperature range (2-6 C).

e Sediment samples in the third quarter were received at the lab with
temperatures >4 C.

+ Proper collection containers

Sample containers intact

e One dissolved metal field blank sample from WSC-SBC had a loose lid and some
contents of the container were spilled. This sample was analyzed as normal.

Sample pH of acidified samples <2

e The surface water field sample from SS-25 collected on June 1, 2016 was not
preserved. Analytes potentially affected included metals and nutrients. Samples
were preserved upon receipt at the laboratory and analyzed as normal.

+ All field documentation complete; if incomplete areas cannot be completed, document the
issue
+ Holding times met

Field duplicates collected at the proper frequency (specified in the project SAP)
o Field duplicates for surface water were collected at a frequency of 12-13% (two field
duplicate samples per 16 or 17 samples during each quarterly event).
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e Field duplicates for instream sediment were collected at a frequency of 10% (two
field duplicate samples per quarterly event).

Field blanks collected at the proper frequency (specified in the project SAP)

e Field blanks for surface water were collected at a frequency of 12-13% (two field
duplicate samples per 16 or 17 samples during each quarterly event).

All sample IDs matched those provided in the SAP. Field duplicates were clearly marked

on samples and noted as such in the laboratory results.

e All sample ID discrepancies identified by the laboratory at the time of sample
delivery to the lab were brought to the attention of the responsible RESPEC field
personnel and discrepancies were fully resolved; all instances were documented in
the laboratory analytical reports.

Analyses were carried out as described within the SAP (e.g. analytical methods, photo

documentation, field protocols)

Reporting limit complied with the SAP requested reporting limit

e The reporting limit (RL) for a specific sample analyte occasionally had to be
increased by the laboratory due to chemical interference of the sample matrix. These
instances are “D-flagged” in the analytical summary reports provided by Energy
Laboratories (Appendix B), and will be similarly flagged in the data submitted to the
EQUIS database.

All analyte field blank concentrations were less than the SAP-specified reporting limits

(RLs) with the following exceptions:

e In Q1, dissolved zinc concentrations were 0.009 mg/L (RL = 0.008 mg/L) in the field
blank collected at WSC-SBC.

e During the Q2-Rising sample event, dissolved zinc concentrations were 0.008 mg/L
in the field blank collected at FC-CFR and 0.009 mg/L in the field blank collected at
CFR-11F.

e During the Q2-Peak sample event, dissolved zinc concentrations were 0.010 mg/L in
the field blank collected at FC-CFR and 0.012 mg/L in the field blank collected at
MCWC-MWB.

e During the Q2-Falling sample event, dissolved zinc concentrations were 0.012 mg/L
in the field blank collected at FC-CFR and 0.012 mg/L in the field blank collected at
WSC-SBC.

e In Q3, total phosphorus concentration was 0.004 mg/L: (RL = 0.003 mg/L) in the field
blank collected at FC-CFR.

e In Q4, dissolved zinc concentrations were 0.008 mg/L in the field blank collected at
FC-CFR and 0.011 mg/L in the field blank collected at MCWC-MWB. In addition,
total phosphorus concentration was 0.008 mg/L (RL = 0.005 mg/L) in the field blank
collected at MCWC-MWB.

If any field blanks exceeded the SAP requested reporting limit, associated data may be

qualified, or “B-flagged”, in the project database. The MDEQ project manager will set

the criteria for determining what data is associated and will be contacted to discuss field
blank results prior to flagging data. The project precedent to date has been to flag any
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results less than ten times the blank value from a day in which the blank had a

concentration above the RL. Following this precedent, samples would be B-flagged:

e All dissolved zinc samples from Q1 (on March 15, 2016), all Q2 samples, and Q4,
with concentrations <0.08 mg/L.

e All total phosphorus samples from September 12, 2016 with concentrations <0.03
mg/L and all total phosphorus samples from December 13, 2016 with concentrations
<0.05 mg/L.

+ Laboratory blanks, duplicates, matrix spikes, and control samples were analyzed at a

10% frequency.

+ Laboratory blanks, duplicates, matrix spikes, and control samples were all within the
required control limits defined within the SAP.

+ Project DQOs and DQIs were met (as described in SAP).

+ Summary of QC analysis results, issues encountered and corrective actions was
completed.

A.3 SUMMARY OF QUALITY CONTROL AND ANALYSIS RESULTS

Summarized in this appendix are quality control measures performed on field and laboratory
data generated from surface water and instream sediment samples collected from the CFROU
during four quarterly monitoring events in 2016. Assessed under the MDEQ standard quality
assurance and quality control protocols are data quality objectives (DQOs), including categories
for: “representativeness”, “comparability”, and “completeness”. Also assessed under the MDEQ
standard quality assurance and quality control protocols are data quality indicators (DQIs)
including categories for: ”sensitivity”, “lab precision”, “overall precision”, and “bias and
accuracy’.

Overall, DQOs and DQIs were met at all monitoring sites in the CFROU during 2016.
Surface water samples were collected and analyzed for total suspended sediment, nutrients,
metals (dissolved and total recoverable), and common ions during six sample periods. Instream
sediment samples were collected and analyzed for metals (total) during two sample periods of
2016.

A.3.1 Representativeness

All surface water and instream sediment sites in the CFROU sampled in 2016 met stated
objectives for “spatial representativeness”. That is, all monitoring sites were sampled at the
established locations specified in the project SAP.

Surface water samples were collected quarterly and during two additional sample periods in
Q2. Instream sediment was sampled in Q1 and Q3, prior to and after the spring runoff.
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A.3.2 Comparability

Comparability is the applicability of project data to the remedial performance goals specified
in the SAP for the various environmental media monitored under the project. All data acquired
by the 2016 monitoring are directly applicable to assessing attainment of project performance
goals.

A.3.3 Completeness

Data completeness for surface water and instream sediment samples was near 100%, with
all chemical and physical parameters collected and analyzed during each monitoring events in
2016.

A.3.4 Sensitivity

The method detection limit (MDL) established by Energy Laboratories through laboratory
blank analyses is an expression of sensitivity. The MDL documented in QA/QC summary
reports that accompany each set of laboratory analytical reports was less than the project-
required reporting limit (RL), and was often below detection, for all analytical methods
pertaining to CFROU monitoring (Appendix B).

Sensitivity of field methods for surface water samples was determined through deionized
water field blank analyses. Results for all metals, common ions and suspended sediment
parameters in field blanks [Table Al through Table A6] were below detection (ND) at the
respective reporting limits with some exceptions as described in Section A.1. Some of those data
will be qualified as also described in Section A.1.

A.3.5 Precision

A.3.5.1 Laboratory

Laboratory precision was assessed by the relative percent difference (RPD) metric comparing
laboratory samples with duplicates. RPD comparisons were made for all analytes measured in
this program. Established criteria allow a maximum of 20% RPD for water sample results
which are at least five times greater than the RL, and 35% RPD for sediment samples which are
at least five times greater than the RL. No RPD values for internal duplicate analyses exceeded
the criteria and required qualification of associated data, and no corrective actions were
required (Appendix B).

A.3.5.2 Overall

The overall precision of surface water and instream sediment sample analyses in 2016 from
the CFROU was assessed with RPD comparisons between samples and paired field duplicates.
Established criteria allow a maximum of 25% RPD for water sample results >5 times the RL,
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and 40% RPD for sediment samples >5 times the RL. All associated data which exceeds these
criteria will be J-flagged in the project database.

Two surface water sample and duplicate pairs were collected in each sampling event and
these were analyzed for dissolved and total recoverable metals, nutrients, and common ions
[Table A7 through Table A18]. Pairs with RPD >25% which had concentrations at least five
times greater than the RL included the following:

e total mercury for the pairing of samples H16030296-003 and H16030296-004 collected
on March 14, 2016;

e total recoverable lead for the pairing of samples H16040518-009 and H16040518-010
collected on April 28, 2016;

e total nitrogen for the pairing of samples H16060056-003 and H16060056-004 collected
on May 31, 2016; and

e total phosphorus for the pairing of samples H16090340-008 and H16090340-011
collected on September 13, 2016.

Two instream sediment sample and duplicate pairs were collected during each sampling
event [Table A19 through Table A22]. No pairs had RPD >40% which had concentrations at
least five times greater than the RL.

A.3.5.3 Bias and Accuracy

Bias is defined as directional error from the true value of individual measurements. For field
measurements (water temperature, pH, specific conductance, dissolved oxygen [DO]
concentration, DO percent saturation, and turbidity), potential bias was addressed through
frequent calibration of field instruments documented in calibration logs, and consistent field
procedures. For water chemistry and sediment results, potential bias was minimized by
adherence to approved field procedures for sample collection and handling, and
decontamination of sampling equipment.

Accuracy is the combination of high precision and low bias. Accuracy of laboratory results
was assessed by reviewing the analytical method controls (i.e., lab control sample, continuing
calibration verification, lab fortified blank, standard reference material) and analytical batch
controls (i.e., matrix spike and matrix spike duplicate). Limits established by the laboratory
through control charting of each method’s performance served as assessment criteria. Any
analytical method controls or analytical batch controls that had values outside of the acceptable
recovery range were re-analyzed, as detailed in the analytical QC summary provided by Energy
Laboratories and included with each analytical summary report (Appendix B).
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Table Al. Analyte concentrations in the first quarter (March 14-15, 2016) surface
water field blanks from the Clark Fork River Operable Unit.

. - Field blank (concentration; mg/L)
Krlisites Repo(frtllgfle)hnut
H16030296-002 H16030296-011
Solids. Total Suspended TSS @ 105 C 1 ND ND
Alkalinity, Total as CaCO3 4 ND ND
Bicarbonate Alkalinity as HCO3 4 ND ND
Sulfate 1 ND ND
Chloride 1 ND ND
Hardness as CaCO3 1 ND ND
Organic Carbon, Dissolved (DOC) 0.5 ND ND
Nitrogen. Ammonia 0.05 ND ND
NO3+NO2 as N 0.05 ND ND
N-Total 0.05 ND ND
Phosphorus. Total as P 0.005 ND ND
Arsenic. Dissolved 0.001 ND ND
Cadmium. Dissolved 0.00003 ND ND
Copper. Dissolved 0.001 ND ND
Lead. Dissolved 0.0003 ND ND
Zinc, Dissolved 0.008 ND 0.009
Arsenic. Total Recoverable 0.001 ND ND
Cadmium. Total Recoverable 0.00003 ND ND
Calcium. Total Recoverable 1 ND ND
Copper. Total Recoverable 0.001 ND ND
Lead. Total Recoverable 0.0003 ND ND
Magnesium. Total Recoverable 1 ND ND
Potassium, Total Recoverable 1 ND ND
Sodium. Total Recoverable 1 ND ND
Zinc. Total Recoverable 0.008 ND ND
Mercury. Total 0.000005 ND S
Mercury, Methyl 0.00000005 ND -
oz Not sampled.
ND Not detected at analytical reporting limit.

Field blank concentration exceeds reporting limit. We recommend
"B-flagging" all analyte concentrations (which are <10 times the

blank value) from this date in the project database.
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Table A2. Analyte concentrations in the second quarter, rising limb (April 27-28, 2016)
surface water field blanks from the Clark Fork River Operable Unit.

. - Field blank (concentration; mg/L)
Krlisites Repo(frtllgfle)hnut
H16040518-002 H16040518-008
Solids. Total Suspended TSS @ 105 C 1 ND ND
Alkalinity, Total as CaCO3 4 ND ND
Bicarbonate Alkalinity as HCO3 4 ND ND
Sulfate 1 ND ND
Chloride 1 ND ND
Hardness as CaCO3 1 ND ND
Organic Carbon, Dissolved (DOC) 0.5 ND ND
Nitrogen. Ammonia 0.05 ND ND
NO3+NO2 as N 0.05 ND ND
N-Total 0.05 ND ND
Phosphorus. Total as P 0.005 ND ND
Arsenic. Dissolved 0.001 ND ND
Cadmium. Dissolved 0.00003 ND ND
Copper. Dissolved 0.001 ND ND
Lead. Dissolved 0.0003 ND ND
Zinc, Dissolved 0.008 0.008 0.009
Arsenic. Total Recoverable 0.001 ND ND
Cadmium. Total Recoverable 0.00003 ND ND
Calcium. Total Recoverable 1 ND ND
Copper. Total Recoverable 0.001 ND ND
Lead. Total Recoverable 0.0003 ND ND
Magnesium. Total Recoverable 1 ND ND
Potassium, Total Recoverable 1 ND ND
Sodium. Total Recoverable 1 ND ND
Zinc. Total Recoverable 0.008 ND ND
Mercury. Total 0.000005 ND S
Mercury, Methyl 0.00000005 ND -
--- Not sampled.
ND Not detected at analytical reporting limit.

Field blank concentration exceeds reporting limit. We recommend
"B-flagging" all analyte concentrations (which are <10 times the

blank value) from this date in the project database.




Table A3. Analyte concentrations in the second quarter, peak (May 31-June 1, 2016)
surface water field blanks from the Clark Fork River Operable Unit.

. - Field blank (concentration; mg/L)
Krlisites Repo(frtllgfle)hnut
H16060056-002 H16060056-017
Solids. Total Suspended TSS @ 105 C 1 ND ND
Alkalinity, Total as CaCO3 4 ND ND
Bicarbonate Alkalinity as HCO3 4 ND ND
Sulfate 1 ND ND
Chloride 1 ND ND
Hardness as CaCO3 1 ND ND
Organic Carbon, Dissolved (DOC) 0.5 ND ND
Nitrogen. Ammonia 0.05 ND ND
NO3+NO2 as N 0.05 ND ND
N-Total 0.05 ND ND
Phosphorus. Total as P 0.005 ND ND
Arsenic. Dissolved 0.001 ND ND
Cadmium. Dissolved 0.00003 ND ND
Copper. Dissolved 0.001 ND ND
Lead. Dissolved 0.0003 ND ND
Zinc, Dissolved 0.008 0.010 0.012
Arsenic. Total Recoverable 0.001 ND ND
Cadmium. Total Recoverable 0.00003 ND ND
Calcium. Total Recoverable 1 ND ND
Copper. Total Recoverable 0.001 ND ND
Lead. Total Recoverable 0.0003 ND ND
Magnesium. Total Recoverable 1 ND ND
Potassium, Total Recoverable 1 ND ND
Sodium. Total Recoverable 1 ND ND
Zinc. Total Recoverable 0.008 ND ND
Mercury. Total 0.000005 ND S
Mercury, Methyl 0.00000005 ND -
--- Not sampled.
ND Not detected at analytical reporting limit.

Field blank concentration exceeds reporting limit. We recommend
"B-flagging" all analyte concentrations (which are <10 times the

blank value) from this date in the project database.
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Table A4. Analyte concentrations in the second quarter, falling limb (June 20-21,
2016) surface water field blanks from the Clark Fork River Operable Unit.

. - Field blank (concentration; mg/L)
Krlisites Repo(frtllgfle)hnut
H16060430-002 H16060430-012
Solids. Total Suspended TSS @ 105 C 1 ND ND
Alkalinity, Total as CaCO3 4 ND ND
Bicarbonate Alkalinity as HCO3 4 ND ND
Sulfate 1 ND ND
Chloride 1 ND ND
Hardness as CaCO3 1 ND ND
Organic Carbon, Dissolved (DOC) 0.5 ND ND
Nitrogen. Ammonia 0.05 ND ND
NO3+NO2 as N 0.05 ND ND
N-Total 0.05 ND ND
Phosphorus. Total as P 0.005 ND ND
Arsenic. Dissolved 0.001 ND ND
Cadmium. Dissolved 0.00003 ND ND
Copper. Dissolved 0.001 ND ND
Lead. Dissolved 0.0003 ND ND
Zinc, Dissolved 0.008 0.012 0.012
Arsenic. Total Recoverable 0.001 ND ND
Cadmium. Total Recoverable 0.00003 ND ND
Calcium. Total Recoverable 1 ND ND
Copper. Total Recoverable 0.001 ND ND
Lead. Total Recoverable 0.0003 ND ND
Magnesium. Total Recoverable 1 ND ND
Potassium, Total Recoverable 1 ND ND
Sodium. Total Recoverable 1 ND ND
Zinc. Total Recoverable 0.008 ND ND
Mercury. Total 0.000005 ND S
Mercury, Methyl 0.00000005 ND -
--- Not sampled.
ND Not detected at analytical reporting limit.

Field blank concentration exceeds reporting limit. We recommend
"B-flagging" all analyte concentrations (which are <10 times the

blank value) from this date in the project database.
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Table A5. Analyte concentrations in the third quarter (September 12-13, 2016) surface
water field blanks from the Clark Fork River Operable Unit.

. - Field blank (concentration; mg/L)
Krlisites Repo(frtllgfle)hnut
H16090340-002 H16090340-012
Solids. Total Suspended TSS @ 105 C 1 ND ND
Alkalinity, Total as CaCO3 4 ND ND
Bicarbonate Alkalinity as HCO3 4 ND ND
Sulfate 1 ND ND
Chloride 1 ND ND
Hardness as CaCO3 1 ND ND
Organic Carbon, Dissolved (DOC) 0.5 ND ND
Nitrogen. Ammonia 0.05 ND ND
NO3+NO2 as N 0.05 ND ND
N-Total 0.05 ND ND
Phosphorus. Total as P 0.003 0.004 ND
Arsenic. Dissolved 0.001 ND ND
Cadmium. Dissolved 0.00003 ND ND
Copper. Dissolved 0.001 ND ND
Lead. Dissolved 0.0003 ND ND
Zinc, Dissolved 0.008 ND ND
Arsenic. Total Recoverable 0.001 ND ND
Cadmium. Total Recoverable 0.00003 ND ND
Calcium. Total Recoverable 1 ND ND
Copper. Total Recoverable 0.001 ND ND
Lead. Total Recoverable 0.0003 ND ND
Magnesium. Total Recoverable 1 ND ND
Potassium, Total Recoverable 1 ND ND
Sodium. Total Recoverable 1 ND ND
Zinc. Total Recoverable 0.008 ND ND
Mercury. Total 0.000005 ND S
Mercury, Methyl 0.00000005 ND -
--- Not sampled.
ND Not detected at analytical reporting limit.

Field blank concentration exceeds reporting limit. We recommend
"B-flagging" all analyte concentrations (which are <10 times the

blank value) from this date in the project database.
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Table A6. Analyte concentrations in the first quarter (December 12-13, 2016) surface
water field blanks from the Clark Fork River Operable Unit.

. - Field blank (concentration; mg/L)
Krlisites Repo(frtllgfle)hnut
H16120270-002 H16120270-017
Solids. Total Suspended TSS @ 105 C 1 ND ND
Alkalinity, Total as CaCO3 4 ND ND
Bicarbonate Alkalinity as HCO3 4 ND ND
Sulfate 1 ND ND
Chloride 1 ND ND
Hardness as CaCO3 1 ND ND
Organic Carbon, Dissolved (DOC) 0.5 ND ND
Nitrogen. Ammonia 0.05 ND ND
NO3+NO2 as N 0.05 ND ND
N-Total 0.05 ND ND
Phosphorus. Total as P 0.005 ND 0.008
Arsenic. Dissolved 0.001 ND ND
Cadmium. Dissolved 0.00003 ND ND
Copper. Dissolved 0.001 ND ND
Lead. Dissolved 0.0003 ND ND
Zinc, Dissolved 0.008 0.009 0.011
Arsenic. Total Recoverable 0.001 ND ND
Cadmium. Total Recoverable 0.00003 ND ND
Calcium. Total Recoverable 1 ND ND
Copper. Total Recoverable 0.001 ND ND
Lead. Total Recoverable 0.0003 ND ND
Magnesium. Total Recoverable 1 ND ND
Potassium, Total Recoverable 1 ND ND
Sodium. Total Recoverable 1 ND ND
Zinc. Total Recoverable 0.008 ND ND
Mercury. Total 0.000005 ND S
Mercury, Methyl 0.00000005 ND -
--- Not sampled.
ND Not detected at analytical reporting limit.

Field blank concentration exceeds reporting limit. We recommend
"B-flagging" all analyte concentrations (which are <10 times the

blank value) from this date in the project database.
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Table A7. Analyte concentrations in the first quarter (March 14, 2016) surface water
field sample and field duplicate in the Clark Fork River Operable Unit.

Concentration (mg/L) Relative
Anaiiie Reporting percent
> limit (mg/L) difference

H16030296-003 H16030296-004 (%)
Solids. Total Suspended TSS @ 105 C 1 15 14 6.9
Alkalinity, Total as CaCO3 4 140 140 0.0
Bicarbonate Alkalinity as HCO3 4 170 170 0.0
Sulfate 1 18 18 0.0
Chloride 1 3 3 0.0
Hardness as CaCO3 1 147 146 0.7
Organic Carbon. Dissolved (DOC) 0.5 1.9 1.9 0.0
Nitrogen. Ammonia 0.05 ND ND 0.0
NO3+NO2 as N 0.02 ND ND 0.0
N-Total 0.05 0.29 0.25 14.8
Phosphorus. Total as P 0.003 0.027 0.021 25.0
Arsenic. Dissolved 0.001 0.007 0.007 0.0
Cadmium, Dissolved 0.00003 ND ND 0.0
Copper. Dissolved 0.001 ND ND 0.0
Lead. Dissolved 0.0003 ND ND 0.0
Zinc, Dissolved 0.008 ND ND 0.0
Arsenic. Total Recoverable 0.001 0.008 0.009 11.8
Cadmium, Total Recoverable 0.00003 0.00003 0.00003 0.0
Calcium. Total Recoverable 1 39 39 0.0
Copper. Total Recoverable 0.001 0.002 0.002 0.0
Lead. Total Recoverable 0.0003 0.0037 0.0038 2.7
Magnesium. Total Recoverable 1 12 12 0.0
Potassium, Total Recoverable 1 3 3 0.0
Sodium. Total Recoverable 1 8 8 0.0
Zinc, Total Recoverable 0.008 0.012 0.015 22.2
Mercury. Total 0.000005 1.4E-04 2.0E-04 35.3
Mercury. Methyl 0.00000005 1.17E-06 1.14E-06 2.6

ND Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the
concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project
database.

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). However, because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.
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Table A8. Analyte concentrations in the first quarter (March 15, 2016) surface water
field sample and field duplicate in the Clark Fork River Operable Unit.

Concentration (mg/L) Relative
Anaiiie Reporting percent
> limit (mg/L) difference

H16030296-016 H16030296-017 (%)
Solids. Total Suspended TSS @ 105 C 1 S, 5 0.0
Alkalinity, Total as CaCO3 4 99 100 1.0
Bicarbonate Alkalinity as HCO3 4 120 120 0.0
Sulfate 1 32 31 3.2
Chloride 1 2 2 0.0
Hardness as CaCO3 1 107 109 1.9
Organic Carbon. Dissolved (DOC) 0.5 2 2.3 14.0
Nitrogen. Ammonia 0.05 ND ND 0.0
NO3+NO2 as N 0.02 ND ND 0.0
N-Total 0.05 0.2 0.17 16.2
Phosphorus. Total as P 0.003 0.027 0.03 10.5
Arsenic. Dissolved 0.001 0.02 0.02 0.0
Cadmium, Dissolved 0.00003 ND ND 0.0
Copper. Dissolved 0.001 0.003 0.003 0.0
Lead. Dissolved 0.0003 ND ND 0.0
Zinc, Dissolved 0.008 ND ND 0.0
Arsenic. Total Recoverable 0.001 0.021 0.023 9:l.
Cadmium, Total Recoverable 0.00003 0.00006 0.00007 15.4
Calcium. Total Recoverable 1 30 31 3.3
Copper. Total Recoverable 0.001 0.006 0.006 0.0
Lead. Total Recoverable 0.0003 0.0014 0.0016 13.3
Magnesium. Total Recoverable 1 8 8 0.0
Potassium, Total Recoverable 1 1 1 0.0
Sodium. Total Recoverable 1 10 10 0.0
Zinc, Total Recoverable 0.008 0.011 0.01 9.5

ND Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the
concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project
database.

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). However. because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.
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Table A9. Analyte concentrations in the second quarter, rising limb (April 27, 2016)
surface water field sample and field duplicate in the Clark Fork River Operable Unit.

Concentration (mg/L) Relative
Anaiiie Reporting percent
> limit (mg/L) difference

H16040518-003 H16040518-004 (%)
Solids. Total Suspended TSS @ 105 C 1 58 60 3.4
Alkalinity, Total as CaCO3 4 93 92 121
Bicarbonate Alkalinity as HCO3 4 110 110 0.0
Sulfate 1 10 10 0.0
Chloride 1 2 2 0.0
Hardness as CaCO3 1 100 99 1.0
Organic Carbon. Dissolved (DOC) 0.5 4.3 4.3 0.0
Nitrogen. Ammonia 0.05 ND ND 0.0
NO3+NO2 as N 0.02 0.07 0.07 0.0
N-Total 0.05 0.31 0.32 3.2
Phosphorus. Total as P 0.003 0.054 0.058 i1
Arsenic. Dissolved 0.001 0.006 0.006 0.0
Cadmium, Dissolved 0.00003 ND ND 0.0
Copper. Dissolved 0.001 ND ND 0.0
Lead. Dissolved 0.0003 0.0005 0.0005 0.0
Zinc, Dissolved 0.008 ND ND 0.0
Arsenic. Total Recoverable 0.001 0.02 0.019 5.1
Cadmium, Total Recoverable 0.00003 0.00017 0.00017 0.0
Calcium. Total Recoverable 1 27 27 0.0
Copper. Total Recoverable 0.001 0.007 0.006 15.4
Lead. Total Recoverable 0.0003 0.0177 0.017 4.0
Magnesium. Total Recoverable 1 8 8 0.0
Potassium, Total Recoverable 1 2 2 0.0
Sodium. Total Recoverable 1 5 5 0.0
Zinc, Total Recoverable 0.008 0.053 0.052 1:9
Mercury. Total 0.000005 8.3E-04 7.9E-04 4.9
Mercury. Methyl 0.00000005 4.05E-06 4.01E-06 1.0

ND Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the
concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project
database.

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). However, because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.
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Table A10. Analyte concentrations in the second quarter, rising limb (April 28, 2016)
surface water field sample and field duplicate in the Clark Fork River Operable Unit.

Concentration (mg/L) Relative
Anaiiie Reporting percent
> limit (mg/L) difference

H16040518-009 H16040518-010 (%)
Solids. Total Suspended TSS @ 105 C 1 23 22 4.4
Alkalinity, Total as CaCO3 4 110 110 0.0
Bicarbonate Alkalinity as HCO3 4 140 140 0.0
Sulfate 1 78 79 1.3
Chloride 1 10 10 0.0
Hardness as CaCO3 1 184 181 1.6
Organic Carbon. Dissolved (DOC) 0.5 33 32 S0l
Nitrogen. Ammonia 0.05 ND ND 0.0
NO3+NO2 as N 0.02 0.09 0.09 0.0
N-Total 0.05 0.4 0.35 13.3
Phosphorus. Total as P 0.003 0.043 0.039 9.8
Arsenic. Dissolved 0.001 0.013 0.013 0.0
Cadmium, Dissolved 0.00003 0.00004 ND 200.0
Copper. Dissolved 0.001 0.005 0.005 0.0
Lead. Dissolved 0.0003 ND ND 0.0
Zinc, Dissolved 0.008 0.009 0.01 10.5
Arsenic. Total Recoverable 0.001 0.018 0.017 5.7
Cadmium, Total Recoverable 0.00003 0.00019 0.0002 5.1
Calcium. Total Recoverable 1 54 53 159
Copper. Total Recoverable 0.001 0.036 0.039 8.0
Lead. Total Recoverable 0.0003 0.0047 0.0087 9.7
Magnesium. Total Recoverable 1 12 12 0.0
Potassium, Total Recoverable 1 3 3 0.0
Sodium. Total Recoverable 1 13 13 0.0
Zinc, Total Recoverable 0.008 0.036 0.035 2.8

ND Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the
concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project
database.

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). However. because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.
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Table All. Analyte concentrations in the second quarter, peak (May 31, 2016) surface
water field sample and field duplicate in the Clark Fork River Operable Unit.

Concentration (mg/L) Relative
Anaiiie Reporting percent
> limit (mg/L) difference

H16060056-003 H16060056-004 (%)
Solids. Total Suspended TSS @ 105 C 1 19 17 111
Alkalinity, Total as CaCO3 4 120 120 0.0
Bicarbonate Alkalinity as HCO3 4 150 150 0.0
Sulfate 1 12 12 0.0
Chloride 1 2 2 0.0
Hardness as CaCO3 1 125 127 1.6
Organic Carbon. Dissolved (DOC) 0.5 3.6 4.2 154
Nitrogen. Ammonia 0.05 ND ND 0.0
NO3+NO2 as N 0.02 ND ND 0.0
N-Total 0.05 0.21 0.29 32.0
Phosphorus. Total as P 0.003 0.044 0.041 i1
Arsenic. Dissolved 0.001 0.006 0.006 0.0
Cadmium, Dissolved 0.00003 ND ND 0.0
Copper. Dissolved 0.001 ND 0.001 200.0
Lead. Dissolved 0.0003 ND ND 0.0
Zinc, Dissolved 0.008 ND ND 0.0
Arsenic. Total Recoverable 0.001 0.01 0.01 0.0
Cadmium, Total Recoverable 0.00003 0.00005 0.00007 33.3
Calcium. Total Recoverable 1 34 35 2.9
Copper. Total Recoverable 0.001 0.003 0.003 0.0
Lead. Total Recoverable 0.0003 0.0053 0.0052 1.9
Magnesium. Total Recoverable 1 10 10 0.0
Potassium, Total Recoverable 1 2 3 40.0
Sodium. Total Recoverable 1 6 6 0.0
Zinc, Total Recoverable 0.008 0.016 0.017 671,
Mercury. Total 0.000005 2.2E-05 2.0E-05 9.5
Mercury. Methyl 0.00000005 1.46E-06 1.41E-06 14.5

ND

Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the
concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project
database.

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). However, because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.
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Table A12. Analyte concentrations in the second quarter, peak (June 1, 2016) surface
water field sample and field duplicate in the Clark Fork River Operable Unit.

Concentration (mg/L) Relative
Anaiiie Reporting percent
> limit (mg/L) difference

H16060056-012 H16060056-013 (%)
Solids. Total Suspended TSS @ 105 C 1 6 6 0.0
Alkalinity, Total as CaCO3 4 84 84 0.0
Bicarbonate Alkalinity as HCO3 4 80 81 1:2
Sulfate 1 53 53 0.0
Chloride 1 9 9 0.0
Hardness as CaCO3 1 122 127 4.0
Organic Carbon. Dissolved (DOC) 0.5 5 5l 2.0
Nitrogen. Ammonia 0.05 ND ND 0.0
NO3+NO2 as N 0.02 ND ND 0.0
N-Total 0.05 0.32 0.3 6.5
Phosphorus. Total as P 0.003 0.054 0.058 i1
Arsenic. Dissolved 0.001 0.025 0.025 0.0
Cadmium. Dissolved 0.00003 0.00006 0.00006 0.0
Copper. Dissolved 0.001 0.007 0.007 0.0
Lead. Dissolved 0.0003 ND ND 0.0
Zinc, Dissolved 0.008 ND ND 0.0
Arsenic. Total Recoverable 0.001 0.028 0.026 7.4
Cadmium, Total Recoverable 0.00003 0.00013 0.00012 8.0
Calcium. Total Recoverable 1 35 37 5.6
Copper. Total Recoverable 0.001 0.012 0.011 8.7
Lead. Total Recoverable 0.0003 0.0013 0.0012 8.0
Magnesium. Total Recoverable 1 8 8 0.0
Potassium, Total Recoverable 1 3 3 0.0
Sodium. Total Recoverable 1 13 13 0.0
Zinc, Total Recoverable 0.008 0.018 0.016 11.8

ND Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the
concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project
database.

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). However. because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.




Table A13. Analyte concentrations in the second quarter, falling limb (June 20, 2016)
surface water field sample and field duplicate in the Clark Fork River Operable Unit.

Concentration (mg/L) Relative
Anaiiie Reporting percent
> limit (mg/L) difference

H16060430-003 H16060430-004 (%)
Solids. Total Suspended TSS @ 105 C 1 6 6 0.0
Alkalinity, Total as CaCO3 4 200 200 0.0
Bicarbonate Alkalinity as HCO3 4 240 240 0.0
Sulfate 1 18 18 0.0
Chloride 1 3 3 0.0
Hardness as CaCO3 1 209 212 14
Organic Carbon. Dissolved (DOC) 0.5 4.3 4.3 0.0
Nitrogen. Ammonia 0.05 ND ND 0.0
NO3+NO2 as N 0.02 ND ND 0.0
N-Total 0.05 0.31 0.32 3.2
Phosphorus. Total as P 0.003 0.051 0.054 5.7
Arsenic. Dissolved 0.001 0.009 0.009 0.0
Cadmium, Dissolved 0.00003 ND ND 0.0
Copper. Dissolved 0.001 0.001 ND 200.0
Lead. Dissolved 0.0003 ND ND 0.0
Zinc, Dissolved 0.008 ND ND 0.0
Arsenic. Total Recoverable 0.001 0.01 0.009 10.5
Cadmium, Total Recoverable 0.00003 ND 0.00003 200.0
Calcium. Total Recoverable 1 58 58 0.0
Copper. Total Recoverable 0.001 0.002 0.002 0.0
Lead. Total Recoverable 0.0003 0.0013 0.0014 7.4
Magnesium. Total Recoverable 1 16 16 0.0
Potassium, Total Recoverable 1 4 4 0.0
Sodium. Total Recoverable 1 10 10 0.0
Zinc, Total Recoverable 0.008 ND ND 0.0
Mercury. Total 0.000005 5.7E-05 5.7E-05 0.0
Mercury. Methyl 0.00000005 9.97E-07 8.82E-07 12.2

ND

Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the

concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project

database.

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). However, because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in

the project database.
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Table Al4. Analyte concentrations in the second quarter, falling limb (June 21, 2016)
surface water field sample and field duplicate in the Clark Fork River Operable Unit.

Concentration (mg/L) Relative
Anaiiie Reporting percent
> limit (mg/L) difference

H16060430-009 H16060430-010 (%)
Solids. Total Suspended TSS @ 105 C 1 S, 5 0.0
Alkalinity, Total as CaCO3 4 88 87 17|
Bicarbonate Alkalinity as HCO3 4 110 110 0.0
Sulfate 1 41 41 0.0
Chloride 1 3 3 0.0
Hardness as CaCO3 1 126 126 0.0
Organic Carbon. Dissolved (DOC) 0.5 2.6 2.6 0.0
Nitrogen. Ammonia 0.05 ND ND 0.0
NO3+NO2 as N 0.02 ND ND 0.0
N-Total 0.05 0.23 0.23 0.0
Phosphorus. Total as P 0.003 0.028 0.028 0.0
Arsenic. Dissolved 0.001 0.018 0.017 5.7
Cadmium, Dissolved 0.00003 0.00003 ND 200.0
Copper. Dissolved 0.001 0.005 0.005 0.0
Lead. Dissolved 0.0003 ND ND 0.0
Zinc, Dissolved 0.008 0.014 ND 200.0
Arsenic. Total Recoverable 0.001 0.019 0.019 0.0
Cadmium, Total Recoverable 0.00003 0.00006 0.00007 15.4
Calcium. Total Recoverable 1 37 37 0.0
Copper. Total Recoverable 0.001 0.012 0.013 8.0
Lead. Total Recoverable 0.0003 0.0011 0.0013 16.7
Magnesium. Total Recoverable 1 8 8 0.0
Potassium, Total Recoverable 1 2 2 0.0
Sodium. Total Recoverable 1 7 7 0.0
Zinc, Total Recoverable 0.008 0.010 0.010 0.0

ND Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the
concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project
database.

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). However. because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.

A-19




Table A15. Analyte concentrations in the third quarter (September 12, 2016) surface
water field sample and field duplicate in the Clark Fork River Operable Unit.

Concentration (mg/L) Relative
Anaiiie Reporting percent
> limit (mg/L) difference

H16090340-003 H16090340-004 (%)
Solids. Total Suspended TSS @ 105 C 1 3 2 40.0
Alkalinity, Total as CaCO3 4 230 230 0.0
Bicarbonate Alkalinity as HCO3 4 270 270 0.0
Sulfate 1 33 33 0.0
Chloride 1 5 5 0.0
Hardness as CaCO3 1 229 231 0.9
Organic Carbon, Dissolved (DOC) 0.5 3.3 2.9 12.9
Nitrogen. Ammonia 0.05 ND ND 0.0
NO3+NO2 as N 0.02 ND ND 0.0
N-Total 0.05 0.21 0.22 4.7
Phosphorus. Total as P 0.003 0.056 0.056 0.0
Arsenic. Dissolved 0.001 0.008 0.009 11.8
Cadmium, Dissolved 0.00003 ND ND 0.0
Copper. Dissolved 0.001 ND ND 0.0
Lead. Dissolved 0.0003 ND ND 0.0
Zinc, Dissolved 0.008 ND ND 0.0
Arsenic. Total Recoverable 0.001 0.008 0.008 0.0
Cadmium, Total Recoverable 0.00003 ND ND 0.0
Calcium. Total Recoverable 1 62 63 1.6
Copper. Total Recoverable 0.001 ND 0.001 200.0
Lead. Total Recoverable 0.0003 0.0004 0.0004 0.0
Magnesium. Total Recoverable 1 18 18 0.0
Potassium, Total Recoverable 1 5 6 18.2
Sodium. Total Recoverable 1 15 15 0.0
Zinc, Total Recoverable 0.008 ND ND 0.0
Mercury. Total 0.000005 1.2E-05 1.4E-05 154
Mercury. Methyl 0.00000005 4.14E-07 4.8E-07 14.8

ND

Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the

concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project

database.

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). However, because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.




Table A16. Analyte concentrations in the third quarter (September 13, 2016) surface
water field sample and field duplicate in the Clark Fork River Operable Unit.

Concentration (mg/L) Relative
Anaiiie Reporting percent
> limit (mg/L) difference

H16090340-008 H16090340-011 (%)
Solids. Total Suspended TSS @ 105 C 1 1 1 0.0
Alkalinity, Total as CaCO3 4 160 160 0.0
Bicarbonate Alkalinity as HCO3 4 200 200 0.0
Sulfate 1 116 116 0.0
Chloride 1 8 7 13.3
Hardness as CaCO3 1 253 243 4.0
Organic Carbon. Dissolved (DOC) 0.5 21 2.6 3.8
Nitrogen. Ammonia 0.05 ND ND 0.0
NO3+NO2 as N 0.02 ND ND 0.0
N-Total 0.05 0.19 0.18 5.4
Phosphorus. Total as P 0.003 0.018 0.033 58.8
Arsenic. Dissolved 0.001 0.017 0.017 0.0
Cadmium, Dissolved 0.00003 ND ND 0.0
Copper. Dissolved 0.001 0.005 0.005 0.0
Lead. Dissolved 0.0003 ND ND 0.0
Zinc, Dissolved 0.008 ND ND 0.0
Arsenic. Total Recoverable 0.001 0.016 0.015 6.5
Cadmium, Total Recoverable 0.00003 ND ND 0.0
Calcium. Total Recoverable 1 72 69 4.3
Copper. Total Recoverable 0.001 0.007 0.007 0.0
Lead. Total Recoverable 0.0003 ND ND 0.0
Magnesium. Total Recoverable 1 18 17 5.7
Potassium, Total Recoverable 1 3 3 0.0
Sodium. Total Recoverable 1 15 15 0.0
Zinc, Total Recoverable 0.008 ND ND 0.0

ND Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the
concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project
database.

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). However. because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.




Table Al17. Analyte concentrations in the fourth quarter (December 12, 2016) surface
water field sample and field duplicate in the Clark Fork River Operable Unit.

Concentration (mg/L) Relative
Anaiiie Reporting percent
> limit (mg/L) difference

H16120270-003 H16120270-004 (%)
Solids. Total Suspended TSS @ 105 C 1 3 3 0.0
Alkalinity, Total as CaCO3 4 160 160 0.0
Bicarbonate Alkalinity as HCO3 4 190 200 5.1
Sulfate 1 18 18 0.0
Chloride 1 4 3.9 2.5
Hardness as CaCO3 1 165 163 1.2
Organic Carbon, Dissolved (DOC) 0.5 1.3 14 74
Nitrogen. Ammonia 0.05 ND ND 0.0
NO3+NO2 as N 0.02 0.25 0.25 0.0
N-Total 0.05 0.29 0.29 0.0
Phosphorus. Total as P 0.003 0.035 0.035 0.0
Arsenic. Dissolved 0.001 0.007 0.007 0.0
Cadmium, Dissolved 0.00003 ND ND 0.0
Copper. Dissolved 0.001 ND ND 0.0
Lead. Dissolved 0.0003 ND ND 0.0
Zinc, Dissolved 0.008 ND ND 0.0
Arsenic. Total Recoverable 0.001 0.007 0.007 0.0
Cadmium, Total Recoverable 0.00003 ND ND 0.0
Calcium. Total Recoverable 1 44 44 0.0
Copper. Total Recoverable 0.001 ND ND 0.0
Lead. Total Recoverable 0.0003 0.0009 0.0009 0.0
Magnesium. Total Recoverable 1 13 13 0.0
Potassium, Total Recoverable 1 3 3 0.0
Sodium. Total Recoverable 1 10 10 0.0
Zinc, Total Recoverable 0.008 ND ND 0.0
Mercury. Total 0.000005 1.8E-05 1.5E-05 18.2
Mercury. Methyl 0.00000005 4.13E-07 4.21E-07 1.9

ND

Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the

concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project

database.

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). However, because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in

the project database.




Table A18. Analyte concentrations in the fourth quarter (December 13, 2016) surface
water field sample and field duplicate in the Clark Fork River Operable Unit.

Concentration (mg/L) Relative
Anaiiie Reporting percent
> limit (mg/L) difference

H16120270-014 H16120270-015 (%)
Solids. Total Suspended TSS @ 105 C 1 3 3 0.0
Alkalinity, Total as CaCO3 4 120 120 0.0
Bicarbonate Alkalinity as HCO3 4 150 150 0.0
Sulfate 1 140 140 0.0
Chloride 1 6.9 L 2.9
Hardness as CaCO3 1 248 249 04
Organic Carbon. Dissolved (DOC) 0.5 1.3 13 0.0
Nitrogen. Ammonia 0.05 ND ND 0.0
NO3+NO2 as N 0.02 0.13 0.13 0.0
N-Total 0.05 0.22 0.22 0.0
Phosphorus. Total as P 0.003 0.016 0.019 17.1
Arsenic. Dissolved 0.001 0.01 0.01 0.0
Cadmium, Dissolved 0.00003 ND ND 0.0
Copper. Dissolved 0.001 ND ND 0.0
Lead. Dissolved 0.0003 ND ND 0.0
Zinc, Dissolved 0.008 ND ND 0.0
Arsenic. Total Recoverable 0.001 0.012 0.011 8.7
Cadmium, Total Recoverable 0.00003 0.00004 0.00003 28.6
Calcium. Total Recoverable 1 72 72 0.0
Copper. Total Recoverable 0.001 0.002 0.002 0.0
Lead. Total Recoverable 0.0003 0.0006 0.0006 0.0
Magnesium. Total Recoverable 1 177 17 0.0
Potassium, Total Recoverable 1 2 2 0.0
Sodium. Total Recoverable 1 13 13 0.0
Zinc, Total Recoverable 0.008 ND ND 0.0

ND

Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the

concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project

database.

Relative percent difference of sample and duplicate pair exceeds project
goal (25%). However. because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.




Table A19. Analyte concentrations (<0.063 mm; dry weight) in the first quarter (March
14, 2016) sediment field sample and field duplicate in the Clark Fork River Operable

Unit.
Concentration (mg/L) Relative
Anaied Reporting percent
DALE limit (mg/L) difference

H16030296-023 H16030296-031 (%)
Arsenic. Total il 157 156 0.6
Cadmium, Total 0.4 7.1 6.8 4.3
Copper. Total 5 1470 1370 7.0
Lead. Total 5 238 280 16.2
Zinc. Total 5 1310 1320 0.8

Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the

concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (40%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project

database.

Relative percent difference of sample and duplicate pair exceeds project
goal (40%). However, because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.




Table A20. Analyte concentrations (<0.063 mm; dry weight) in the first quarter (March
15, 2016) sediment field sample and field duplicate in the Clark Fork River Operable

Unit.
Concentration (mg/L) Relative
Anaied Reporting percent
DALE limit (mg/L) difference

H16030296-024 H16030296-032 (%)
Arsenic. Total il 136 145 6.4
Cadmium, Total 0.4 5.9 5.9 0.0
Copper. Total 5 1150 1150 0.0
Lead. Total 5 206 223 7.9
Zinc. Total 5 1150 1200 4.3

Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the

concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (40%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project

database.

Relative percent difference of sample and duplicate pair exceeds project
goal (40%). However, because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.




Table A21. Analyte concentrations (<0.063 mm; dry weight) in the third quarter
(September 12, 2016) sediment field sample and field duplicate in the Clark Fork

River Operable Unit.

Concentration (mg/L) Relative
Anaied Reporting percent
DALE limit (mg/L) difference

H16090340-023 H16090340-031 (%)
Arsenic. Total qf 169 165 2.4
Cadmium. Total 0.4 5.9 8.2 32.6
Copper. Total 5 1270 1390 9.0
Lead. Total 5 345 397 14.0
Zinc. Total 5 1260 1570 21.9

Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the

concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (40%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project

database.

Relative percent difference of sample and duplicate pair exceeds project
goal (40%). However, because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.




Table A22. Analyte concentrations (<0.063 mm; dry weight) in the third quarter

(September 13, 2016) sediment field sample and field duplicate in the Clark Fork
River Operable Unit.

Concentration (mg/L) Relative
Anaied Reporting percent
DALE limit (mg/L) difference
H16090340-028 H16090340-032 (%)
Arsenic. Total il 153 108 34.5
Cadmium, Total 0.4 10.6 8.5 22.0
Copper. Total 5 892 642 32.6
Lead. Total 5 376 354 6.0
Zinc. Total 5 2020 1620 22.0
ND Not detected at analytical reporting limit.

Relative percent difference unknown because one or both of the
concentrations was unknown (i.e.. ND).

Relative percent difference of sample and duplicate pair exceeds project
goal (40%). We recommend "J-flagging" all analyte concentrations
(which are =5 times the reporting limit) from this date in the project
database.

Relative percent difference of sample and duplicate pair exceeds project
goal (40%). However, because both of the concentrations were <5 times
the reporting limit we do not recommend "J-flagging" any analytes in
the project database.




APPENDIX B

ANALYTICAL LABORATORY RESULTS




APPENDIX B1

ANALYTICAL LABORATORY RESULTS
1°T QUARTER MONITORING




ENERGY W USRS e ( Billings, T 800.735.4489 « Casper, Wy 888.235.0515
LABORATORIES Vw.eners ) College Station, TX 888.690.2218 « Gillette, WY 866.686.7175 * Helena, MT 877.472.0711

ANALYTICAL SUMMARY REPORT

April 26, 2016

MT DEQ-Federal Superfund
PO Box 200901
Helena, MT 59620-0901

Work Order: H16030296 Quote ID: H1085
Project Name: CFR Monitoring-474374

Energy Laboratories Inc Helena MT received the following 34 samples for MT DEQ-Federal Superfund on 3/16/2016 for
analysis.

Lab ID Client Sample ID Collect Date Receive Date  Matrix Test

H16030296-001 CFR-116A 03/14/16 8:45 03/16/16  Surface Water Metals by ICP/ICPMS, Dissolved
Metals by ICP/ICPMS, Tot. Rec.
Alkalinity
Carbon, Dissolved Organic
Conductivity
Hardness as CaCO3
Anions by lon Chromatography
Nitrogen, Ammonia
Nitrogen, Nitrate + Nitrite
Nitrogen, Total Persulfate
Metals Digestion by EPA 200.2
Digestion, Total P Water
Nitrogen, Total Persulfate
Phosphorus, Total
Solids, Total Suspended

H16030296-002 Field Blank #1 FC-CFR 03/14/16 11:00 03/16/16  Surface Water Metals by ICP/ICPMS, Dissolved
Metals by ICP/ICPMS, Tot. Rec.
Alkalinity
Carbon, Dissolved Organic
Conductivity
Mercury, Total Recoverable
Hardness as CaCO3
Anions by lon Chromatography
Nitrogen, Ammonia
Nitrogen, Nitrate + Nitrite
Nitrogen, Total Persulfate
Metals Digestion by EPA 200.2
Digestion, Mercury by CVAA
Digestion, Total P Water
Nitrogen, Total Persulfate
Phosphorus, Total
Solids, Total Suspended
Subcontracted, Analytics

H16030296-003 FC-CFR 03/14/16 11:30 03/16/16 Surface Water Same As Above

H16030296-004 FC-CFR Duplicate 03/14/16 11:30 03/16/16 Surface Water Same As Above
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ANALYTICAL SUMMARY REPORT

H16030296-005

LBR-CFR-02

03/14/16 13:15 03/16/16

Surface Water

Metals by ICP/ICPMS, Dissolved
Metals by ICP/ICPMS, Tot. Rec.
Alkalinity

Carbon, Dissolved Organic
Conductivity

Hardness as CaCO3

Anions by lon Chromatography
Nitrogen, Ammonia

Nitrogen, Nitrate + Nitrite
Nitrogen, Total Persulfate
Metals Digestion by EPA 200.2
Digestion, Total P Water
Nitrogen, Total Persulfate
Phosphorus, Total

Solids, Total Suspended

H16030296-006

CFR-34

03/14/16 14:30 03/16/16

Surface Water

Same As Above

H16030296-007

CFR-27H

03/14/16 16:00 03/16/16

Surface Water

Same As Above

H16030296-008
H16030296-009
H16030296-010

CFR-11F
CFR-07D
CFR-03A

03/15/16 8:45 03/16/16
03/15/16 10:15 03/16/16
03/15/16 11:15 03/16/16

Surface Water
Surface Water

Surface Water

Same As Above
Same As Above

Same As Above

H16030296-011

Field Blank #2 WSC-SBC

03/15/16 12:15 03/16/16

Surface Water

Same As Above

H16030296-012

WSC-SBC

03/15/16 12:30 03/16/16

Surface Water

Same As Above

H16030296-013

SS-25

03/15/16 13:30 03/16/16

Surface Water

Same As Above

H16030296-014

MWB-SBC

03/15/16 14:30 03/16/16

Surface Water

Same As Above

H16030296-015

SBC-P2

03/15/16 14:45 03/16/16

Surface Water

Same As Above

H16030296-016

MCWC-MWB

03/15/16 16:00 03/16/16

Surface Water

Same As Above

H16030296-017

MCWC-MWB Duplicate

03/15/16 16:00 03/16/16

Surface Water

Same As Above

H16030296-018

CFR-84F

03/14/16 10:00 03/16/16

Surface Water

Mercury, Total Recoverable
Digestion, Mercury by CVAA
Subcontracted, Analytics

H16030296-019 Methyl Mercury TB 03/14/16 8:45 03/16/16 Trip Blank  Subcontracted, Analytics
H16030296-020 CFR-116A Sediment 03/14/16 8:45 03/16/16 Sediment  Metals by ICP/ICPMS, Total
Sieve <0.065mm Percent Moisture
Digestion, Total Metals
Sieve Analysis, Wet
Soil Preparation
H16030296-021 LBR-CFR-02 Sediment 03/14/16 13:15 03/16/16 Sediment Metals by ICP/ICPMS, Total
Sieve <0.065mm Percent Moisture
Digestion, Total Metals
Sieve Analysis, Wet
H16030296-022 CFR-34 Sediment Sieve  03/14/16 14:30 03/16/16 Sediment Same As Above
<0.065mm
H16030296-023 CFR-27H Sediment Sieve 03/14/16 16:00 03/16/16 Sediment Same As Above
<0.065mm
H16030296-024 CFR-11F Sediment Sieve 03/15/16 8:45 03/16/16 Sediment Same As Above
<0.065mm
H16030296-025 CFR-07D Sediment Sieve 03/15/16 10:15 03/16/16 Sediment Same As Above

<0.065mm
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H16030296-026 CFR-03A Sediment Sieve 03/15/16 11:15 03/16/16 Sediment Same As Above
<0.065mm

H16030296-027 WSC-SBC Sediment 03/15/16 12:30 03/16/16 Sediment Same As Above
Sieve <0.065mm

H16030296-028 SS-25 Sediment Sieve 03/15/16 13:30 03/16/16 Sediment Same As Above
<0.065mm

H16030296-029 MWB-SBC Sediment 03/15/16 14:30 03/16/16 Sediment Same As Above
Sieve <0.065mm

H16030296-030 MCWC-MWB Sediment 03/15/16 16:00 03/16/16 Sediment Same As Above
Sieve <0.065mm

H16030296-031 CFR-27H Duplicate 03/14/16 16:00 03/16/16 Sediment  Same As Above
Sediment Sieve <0.065mm

H16030296-032 CFR-11F Duplicate 03/15/16 8:45 03/16/16 Sediment  Same As Above
Sediment Sieve <0.065mm

H16030296-033 LC-7.5 Sediment Sieve 03/15/16 17:30 03/16/16 Sediment Same As Above
<0.065mm

H16030296-034 RTC-1.5 Sediment Sieve 03/15/16 18:00 03/16/16 Sediment Same As Above
<0.065mm

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena,
MT 59604, unless otherwise noted. Any exceptions or problems with the analyses are noted in the Laboratory
Analytical Report, the QA/QC Summary Report, or the Case Narrative.

The results as reported relate only to the item(s) submitted for testing.

If you have any questions regarding these test results, please call.

Report Approved By:
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Revised Date: 04/26/16

CLIENT: MT DEQ-Federal Superfund
Project: CFR Monitoring-474374 Report Date: 04/21/16
Work Order: H16030296 CASE NARRATIVE

Tests associated with analyst identified as ELI-CA were subcontracted to Energy Laboratories, 2393 Salt Creek Hwy.,
Casper, WY, EPA Number WY00002 and WY00937.

Methylmercury samples were subcontracted to Brooks Applied Labs. The report is attached. abc 4/20/16

Revised report due to Hardness was not printing for sample 011. wj 4/26/16
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Client:
Client Sample ID: CFR-116A

MT DEQ-Federal Superfund

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/14/16 08:45

Project: CFR Monitoring-474374
DateReceived: 03/16/16

Lab ID: H16030296-001 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 21 mg/L 1 A2540 D 03/16/16 15:21 / edp 24 (14410200)_160316B : 10 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 120 mag/L 4 A2320 B 03/17/16 16:58 / SR PHSC_101-H_160317A : 179 R113714
Bicarbonate as HCO3 140 mg/L 4 A2320 B 03/17/16 16:58 / SR PHSC_101-H_160317A : 179 R113714
Chloride 4 mg/L 1 E300.0 03/17/16 15:09 / SR IC102-H_160317A: 18 R113754
Sulfate 51 mg/L 1 E300.0 03/17/16 15:09 / SR IC102-H_160317A : 18 R113754
Hardness as CaCO3 154 mg/L 1 A2340 B 03/18/16 13:22 / abc CALC_160321A: 51 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 1.8 mg/L 0.5 A5310 C 03/21/16 16:29 / eli-c SUB-C210120: 4 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:31/cm FIA203-HE_160321A : 19 R113786
Nitrogen, Nitrate+Nitrite as N 0.02 mag/L 0.02 E353.2 03/18/16 09:42 / cm FIA203-HE_160318A : 14 R113757
Nitrogen, Total 0.33 mg/L 0.05 A4500 N-C ~ 03/18/16 10:51/cm 03/18/16 08:49 FIA203-HE_160318B : 13 32307
Phosphorus, Total as P 0.025 mg/L 0.003 E365.1 03/17/16 13:35/cm 03/17/16 12:58 FIA202-HE_160317B : 21 32295
METALS, DISSOLVED
Arsenic 0.006 mg/L 0.001 E200.8 03/18/16 20:26 / dck ICPMS204-B_160318A : 114 R113783
Cadmium ND mg/L 0.00003 E200.8 03/18/16 20:26 / dck ICPMS204-B_160318A : 114 R113783
Copper 0.003 mg/L 0.001 E200.8 03/18/16 20:26 / dck ICPMS204-B_160318A : 114 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 20:26 / dck ICPMS204-B_160318A : 114 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 22:27 / dck ICPMS204-B_160321A : 180 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.007 mg/L 0.001 E200.8 03/18/16 20:39 / dck 03/17/16 16:41 ICPMS204-B_160318A : 118 32303
Cadmium 0.00009 mg/L 0.00003 E200.8 03/18/16 20:39 / dck 03/17/16 16:41 ICPMS204-B_160318A : 118 32303
Calcium 44 mg/L 1 E200.7 03/18/16 13:22 / sld 03/17/16 16:41 ICP2-HE_160318B : 49 32303
Copper 0.014 mg/L 0.001 E200.8 03/18/16 20:39 / dck 03/17/16 16:41 ICPMS204-B_160318A : 118 32303
Lead 0.0023 mg/L 0.0003 E200.8 03/18/16 20:39 / dck 03/17/16 16:41 ICPMS204-B_160318A : 118 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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LABORATORIES b ‘ } ,‘

Billings, MT 800.735.4489 « Casper, WY 888.235.0515

College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711
LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374

Client Sample ID: CFR-116A Collection Date: 03/14/16 08:45 DateReceived: 03/16/16

Lab ID: H16030296-001 Report Date: 04/21/16 Revised Date: 04/26/16

Matrix: Surface Water

Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE

Magnesium 11 mg/L 1 E200.7 03/18/16 13:22 / sld 03/17/16 16:41 ICP2-HE_160318B : 49 32303
Potassium 2 mg/L 1 E200.7 03/18/16 13:22 / sld 03/17/16 16:41 ICP2-HE_160318B : 49 32303
Sodium 9 mg/L 1 E200.7 03/18/16 13:22 / sld 03/17/16 16:41 ICP2-HE_160318B : 49 32303
Zinc 0.022 mg/L 0.008 E200.8 03/18/16 20:39 / dck 03/17/16 16:41 ICPMS204-B_160318A : 118 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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E&RGY m Trust our People. Trust our Data. (
LABORATORIES J

Client:

MT DEQ-Federal Superfund
Client Sample ID: Field Blank #1 FC-CFR

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/14/16 11:00

Project: CFR Monitoring-474374

DateReceived: 03/16/16

Lab ID: H16030296-002 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C ND mg/L 1 A2540 D 03/16/16 15:21 / edp 24 (14410200)_160316B : 11 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 ND mg/L 4 A2320 B 03/17/16 17:03 / SR PHSC_101-H_160317A: 181 R113714
Bicarbonate as HCO3 ND mg/L 4 A2320 B 03/17/16 17:03 / SR PHSC_101-H_160317A : 181 R113714
Chloride ND mg/L 1 E300.0 03/17/16 15:20 / SR IC102-H_160317A: 19 R113754
Sulfate ND mg/L 1 E300.0 03/17/16 15:20 / SR IC102-H_160317A : 19 R113754
Hardness as CaCO3 ND mg/L 1 A2340 B 03/21/16 15:43 / sld WATERCALC_160321B : 2 R113836
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) ND mg/L 0.5 A5310 C 03/21/16 17:22 / eli-c SUB-C210120: 7 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:32 / cm FIA203-HE_160321A : 20 R113786
Nitrogen, Nitrate+Nitrite as N ND mag/L 0.02 E353.2 03/18/16 09:44 / cm FIA203-HE_160318A : 15 R113757
Nitrogen, Total ND mg/L 0.05 A4500 N-C ~ 03/18/16 10:54 / cm 03/18/16 08:49 FIA203-HE_160318B : 16 32307
Phosphorus, Total as P ND mg/L 0.003 E365.1 03/17/16 13:38 / cm 03/17/16 12:58 FIA202-HE_160317B : 24 32295
METALS, DISSOLVED
Arsenic ND mg/L 0.001 E200.8 03/18/16 20:55 / dck ICPMS204-B_160318A : 123 R113783
Cadmium ND mg/L 0.00003 E200.8 03/18/16 20:55 / dck ICPMS204-B_160318A : 123 R113783
Copper ND mg/L 0.001 E200.8 03/18/16 20:55 / dck ICPMS204-B_160318A : 123 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 20:55 / dck ICPMS204-B_160318A : 123 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 22:31 / dck ICPMS204-B_160321A : 181 R113863
METALS, TOTAL RECOVERABLE
Arsenic ND mg/L 0.001 E200.8 03/18/16 20:59 / dck 03/17/16 16:41 ICPMS204-B_160318A : 124 32303
Cadmium ND mg/L 0.00003 E200.8 03/18/16 20:59 / dck 03/17/16 16:41 ICPMS204-B_160318A : 124 32303
Calcium ND mg/L 1 E200.7 03/18/16 13:26 / sld  03/17/16 16:41 ICP2-HE_160318B : 50 32303
Copper ND mg/L 0.001 E200.8 03/18/16 20:59 / dck 03/17/16 16:41 ICPMS204-B_160318A : 124 32303
Lead ND mg/L 0.0003 E200.8 03/18/16 20:59 / dck 03/17/16 16:41 ICPMS204-B_160318A : 124 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374
Client Sample ID: Field Blank #1 FC-CFR Collection Date: 03/14/16 11:00 DateReceived: 03/16/16
Lab ID: H16030296-002 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water
Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE
Magnesium ND mg/L 1 E200.7 03/18/16 13:26 / sld 03/17/16 16:41 ICP2-HE_160318B : 50 32303
Mercury ND mg/L 5E-06 E245.1 03/21/16 11:36 / rgk 03/17/16 15:36 HGCV202-H_160321A : 18 32298
Potassium ND mg/L 1 E200.7 03/18/16 13:26 / sld 03/17/16 16:41 ICP2-HE_160318B : 50 32303
Sodium ND mg/L 1 E200.7 03/18/16 13:26 / sld 03/17/16 16:41 ICP2-HE_160318B : 50 32303
Zinc ND mg/L 0.008 E200.8 03/18/16 20:59 / dck 03/17/16 16:41 ICPMS204-B_160318A : 124 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions:

ND - Not detected at the reporting limit.
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LABORATORIES J

Client:
Client Sample ID: FC-CFR

MT DEQ-Federal Superfund

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/14/16 11:30

Project: CFR Monitoring-474374
DateReceived: 03/16/16

Lab ID: H16030296-003 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 15 mg/L 1 A2540 D 03/16/16 15:21 / edp 24 (14410200)_160316B : 12 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 140 mag/L 4 A2320 B 03/17/16 17:09 / SR PHSC_101-H_160317A : 183 R113714
Bicarbonate as HCO3 170 mg/L 4 A2320 B 03/17/16 17:09 / SR PHSC_101-H_160317A : 183 R113714
Chloride 3 mg/L 1 E300.0 03/17/16 15:31/ SR IC102-H_160317A : 20 R113754
Sulfate 18 mg/L 1 E300.0 03/17/16 15:31/ SR IC102-H_160317A : 20 R113754
Hardness as CaCO3 147 mg/L 1 A2340 B 03/18/16 14:07 / abc CALC_160321A: 73 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 1.9 mg/L 0.5 A5310 C 03/21/16 17:42 / eli-c SUB-C210120: 8 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:33 / cm FIA203-HE_160321A: 21 R113786
Nitrogen, Nitrate+Nitrite as N ND mag/L 0.02 E353.2 03/18/16 09:47 / cm FIA203-HE_160318A : 18 R113757
Nitrogen, Total 0.29 mg/L 0.05 A4500 N-C ~ 03/18/16 10:55/cm 03/18/16 08:49 FIA203-HE_160318B : 17 32307
Phosphorus, Total as P 0.027 mg/L 0.003 E365.1 03/17/16 13:39 / cm 03/17/16 12:58 FIA202-HE_160317B : 25 32295
METALS, DISSOLVED
Arsenic 0.007 mg/L 0.001 E200.8 03/18/16 21:02 / dck ICPMS204-B_160318A : 125 R113783
Cadmium ND mg/L 0.00003 E200.8 03/18/16 21:02 / dck ICPMS204-B_160318A : 125 R113783
Copper ND mg/L 0.001 E200.8 03/18/16 21:02 / dck ICPMS204-B_160318A : 125 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 21:02 / dck ICPMS204-B_160318A : 125 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 22:44 | dck ICPMS204-B_160321A : 185 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.008 mg/L 0.001 E200.8 03/18/16 21:05 / dck 03/17/16 16:41 ICPMS204-B_160318A : 126 32303
Cadmium 0.00003 mg/L 0.00003 E200.8 03/18/16 21:05 / dck 03/17/16 16:41 ICPMS204-B_160318A : 126 32303
Calcium 39 mg/L 1 E200.7 03/18/16 14:07 / sld 03/17/16 16:41 ICP2-HE_160318B : 61 32303
Copper 0.002 mg/L 0.001 E200.8 03/18/16 21:05 / dck 03/17/16 16:41 ICPMS204-B_160318A : 126 32303
Lead 0.0037 mg/L 0.0003 E200.8 03/18/16 21:05 / dck 03/17/16 16:41 ICPMS204-B_160318A : 126 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515

College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711
LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374
Client Sample ID: FC-CFR Collection Date: 03/14/16 11:30 DateReceived: 03/16/16
Lab ID: H16030296-003 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water
Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE
Magnesium 12 mg/L 1 E200.7 03/18/16 14:07 / sld 03/17/16 16:41 ICP2-HE_160318B : 61 32303
Mercury 0.00014 mg/L 5E-06 E245.1 03/21/16 11:39 / rgk 03/17/16 15:36 HGCV202-H_160321A : 19 32298
Potassium 3 mg/L 1 E200.7 03/18/16 14:07 / sld 03/17/16 16:41 ICP2-HE_160318B : 61 32303
Sodium 8 mg/L 1 E200.7 03/18/16 14:07 / sld 03/17/16 16:41 ICP2-HE_160318B : 61 32303
Zinc 0.012 mg/L 0.008 E200.8 03/18/16 21:05/ dck 03/17/16 16:41 ICPMS204-B_160318A : 126 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Client:

MT DEQ-Federal Superfund
Client Sample ID: FC-CFR Duplicate

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/14/16 11:30

Project: CFR Monitoring-474374
DateReceived: 03/16/16

Lab ID: H16030296-004 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 14 mg/L 1 A2540 D 03/16/16 15:22 / edp 24 (14410200)_160316B : 15 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 140 mg/L 4 A2320 B 03/17/16 17:14/ SR PHSC_101-H_160317A : 185 R113714
Bicarbonate as HCO3 170 mg/L 4 A2320 B 03/17/16 17:14 | SR PHSC_101-H_160317A : 185 R113714
Chloride 3 mg/L 1 E300.0 03/17/16 15:43 / SR IC102-H_160317A: 21 R113754
Sulfate 18 mg/L 1 E300.0 03/17/16 15:43 / SR IC102-H_160317A : 21 R113754
Hardness as CaCO3 146 mg/L 1 A2340 B 03/18/16 14:11 / abc CALC_160321A: 84 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 1.9 mg/L 0.5 A5310 C 03/21/16 18:02 / eli-c SUB-C210120: 9 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:34 / cm FIA203-HE_160321A : 22 R113786
Nitrogen, Nitrate+Nitrite as N ND mag/L 0.02 E353.2 03/18/16 09:48 / cm FIA203-HE_160318A : 19 R113757
Nitrogen, Total 0.25 mg/L 0.05 A4500 N-C ~ 03/18/16 10:56 / cm 03/18/16 08:49 FIA203-HE_160318B : 18 32307
Phosphorus, Total as P 0.021 mg/L 0.003 E365.1 03/17/16 13:42 / cm 03/17/16 12:58 FIA202-HE_160317B : 28 32295
METALS, DISSOLVED
Arsenic 0.007 mg/L 0.001 E200.8 03/18/16 21:08 / dck ICPMS204-B_160318A : 127 R113783
Cadmium ND mg/L 0.00003 E200.8 03/18/16 21:08 / dck ICPMS204-B_160318A : 127 R113783
Copper ND mg/L 0.001 E200.8 03/18/16 21:08 / dck ICPMS204-B_160318A : 127 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 21:08 / dck ICPMS204-B_160318A : 127 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 22:47 | dck ICPMS204-B_160321A : 186 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.009 mg/L 0.001 E200.8 03/18/16 21:12 / dck 03/17/16 16:41 ICPMS204-B_160318A : 128 32303
Cadmium 0.00003 mg/L 0.00003 E200.8 03/18/16 21:12 / dck 03/17/16 16:41 ICPMS204-B_160318A : 128 32303
Calcium 39 mg/L 1 E200.7 03/18/16 14:11 / sld 03/17/16 16:41 ICP2-HE_160318B : 62 32303
Copper 0.002 mg/L 0.001 E200.8 03/18/16 21:12 / dck 03/17/16 16:41 ICPMS204-B_160318A : 128 32303
Lead 0.0038 mg/L 0.0003 E200.8 03/18/16 21:12 / dck 03/17/16 16:41 ICPMS204-B_160318A : 128 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374
Client Sample ID: FC-CFR Duplicate Collection Date: 03/14/16 11:30 DateReceived: 03/16/16
Lab ID: H16030296-004 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water
Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE
Magnesium 12 mg/L 1 E200.7 03/18/16 14:11/sld 03/17/16 16:41 ICP2-HE_160318B : 62 32303
Mercury 0.00020 mg/L 5E-06 E245.1 03/21/16 11:42 / rgk 03/17/16 15:36 HGCV202-H_160321A : 20 32298
Potassium 3 mg/L 1 E200.7 03/18/16 14:11/sld 03/17/16 16:41 ICP2-HE_160318B : 62 32303
Sodium 8 mg/L 1 E200.7 03/18/16 14:11/sld 03/17/16 16:41 ICP2-HE_160318B : 62 32303
Zinc 0.015 mg/L 0.008 E200.8 03/18/16 21:12 / dck 03/17/16 16:41 ICPMS204-B_160318A : 128 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions:

ND - Not detected at the reporting limit.
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Client:
Client Sample ID: LBR-CFR-02

MT DEQ-Federal Superfund

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/14/16 13:15

Project: CFR Monitoring-474374
DateReceived: 03/16/16

Lab ID: H16030296-005 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 5 mg/L 1 A2540 D 03/16/16 15:22 / edp 24 (14410200)_160316B : 16 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 110 mg/L 4 A2320 B 03/17/16 17:20 / SR PHSC_101-H_160317A : 187 R113714
Bicarbonate as HCO3 130 mg/L 4 A2320 B 03/17/16 17:20 / SR PHSC_101-H_160317A : 187 R113714
Chloride 2 mg/L 1 E300.0 03/17/16 15:54 / SR IC102-H_160317A: 22 R113754
Sulfate 18 mg/L 1 E300.0 03/17/16 15:54 / SR IC102-H_160317A : 22 R113754
Hardness as CaCO3 114 mg/L 1 A2340 B 03/18/16 14:14 / abc CALC_160321A: 95 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 2.2 mg/L 0.5 A5310 C 03/21/16 18:21 / eli-c SUB-C210120: 10 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:36 / cm FIA203-HE_160321A : 23 R113786
Nitrogen, Nitrate+Nitrite as N ND mag/L 0.02 E353.2 03/18/16 09:49 / cm FIA203-HE_160318A : 20 R113757
Nitrogen, Total 0.15 mg/L 0.05 A4500 N-C ~ 03/18/16 10:58 / cm 03/18/16 08:49 FIA203-HE_160318B : 19 32307
Phosphorus, Total as P 0.021 mg/L 0.003 E365.1 03/17/16 13:45/cm 03/17/16 12:58 FIA202-HE_160317B : 31 32295
METALS, DISSOLVED
Arsenic 0.004 mg/L 0.001 E200.8 03/18/16 21:15 / dck ICPMS204-B_160318A : 129 R113783
Cadmium ND mg/L 0.00003 E200.8 03/18/16 21:15 / dck ICPMS204-B_160318A : 129 R113783
Copper ND mg/L 0.001 E200.8 03/18/16 21:15 / dck ICPMS204-B_160318A : 129 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 21:15 / dck ICPMS204-B_160318A : 129 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 22:50 / dck ICPMS204-B_160321A : 187 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.004 mg/L 0.001 E200.8 03/18/16 21:28 / dck 03/17/16 16:41 ICPMS204-B_160318A : 133 32303
Cadmium ND mg/L 0.00003 E200.8 03/18/16 21:28 / dck 03/17/16 16:41 ICPMS204-B_160318A : 133 32303
Calcium 33 mg/L 1 E200.7 03/18/16 14:14 / sld 03/17/16 16:41 ICP2-HE_160318B : 63 32303
Copper 0.001 mg/L 0.001 E200.8 03/18/16 21:28 / dck 03/17/16 16:41 ICPMS204-B_160318A : 133 32303
Lead ND mg/L 0.0003 E200.8 03/18/16 21:28 / dck 03/17/16 16:41 ICPMS204-B_160318A : 133 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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E&RGY W Trust our People. Trust our Data. (
LABORATORIES b ‘ } ,‘

Billings, MT 800.735.4489 « Casper, WY 888.235.0515

College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711
LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374

Client Sample ID: LBR-CFR-02 Collection Date: 03/14/16 13:15 DateReceived: 03/16/16

Lab ID: H16030296-005 Report Date: 04/21/16 Revised Date: 04/26/16

Matrix: Surface Water

Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE

Magnesium 8 mg/L 1 E200.7 03/18/16 14:14 /sld 03/17/16 16:41 ICP2-HE_160318B : 63 32303
Potassium 2 mg/L 1 E200.7 03/18/16 14:14 /sld 03/17/16 16:41 ICP2-HE_160318B : 63 32303
Sodium 6 mg/L 1 E200.7 03/18/16 14:14 / sld 03/17/16 16:41 ICP2-HE_160318B : 63 32303
Zinc ND mg/L 0.008 E200.8 03/18/16 21:28 / dck 03/17/16 16:41 ICPMS204-B_160318A : 133 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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E&RGY m Trust our People. Trust our Data. (
LABORATORIES J

Client:
Client Sample ID: CFR-34

MT DEQ-Federal Superfund

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/14/16 14:30

Project: CFR Monitoring-474374
DateReceived: 03/16/16

Lab ID: H16030296-006 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 24 mg/L 1 A2540 D 03/16/16 15:23 / edp 24 (14410200)_160316B : 17 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 150 mg/L 4 A2320 B 03/17/16 17:25/ SR PHSC_101-H_160317A : 189 R113714
Bicarbonate as HCO3 180 mg/L 4 A2320 B 03/17/16 17:25/ SR PHSC_101-H_160317A : 189 R113714
Chloride 11 mg/L 1 E300.0 03/17/16 16:05 / SR IC102-H_160317A: 23 R113754
Sulfate 96 mg/L 1 E300.0 03/17/16 16:05/ SR IC102-H_160317A : 23 R113754
Hardness as CaCO3 218 mg/L 1 A2340 B 03/18/16 14:18 / abc CALC_160321A : 106 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 2.3 mg/L 0.5 A5310 C 03/21/16 18:42 / eli-c SUB-C210120: 11 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:39 / cm FIA203-HE_160321A : 26 R113786
Nitrogen, Nitrate+Nitrite as N 0.14 mag/L 0.02 E353.2 03/18/16 09:51 / cm FIA203-HE_160318A : 21 R113757
Nitrogen, Total 0.50 mg/L 0.05 A4500 N-C ~ 03/18/16 10:59 /cm 03/18/16 08:49 FIA203-HE_160318B : 20 32307
Phosphorus, Total as P 0.029 mg/L 0.003 E365.1 03/17/16 13:46 / cm 03/17/16 12:58 FIA202-HE_160317B : 32 32295
METALS, DISSOLVED
Arsenic 0.011 mg/L 0.001 E200.8 03/18/16 21:31 / dck ICPMS204-B_160318A : 134 R113783
Cadmium 0.00004 mg/L 0.00003 E200.8 03/18/16 21:31 / dck ICPMS204-B_160318A : 134 R113783
Copper 0.007 mg/L 0.001 E200.8 03/18/16 21:31 / dck ICPMS204-B_160318A : 134 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 21:31 / dck ICPMS204-B_160318A : 134 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 22:54 / dck ICPMS204-B_160321A : 188 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.014 mg/L 0.001 E200.8 03/18/16 21:34 / dck 03/17/16 16:41 ICPMS204-B_160318A : 135 32303
Cadmium 0.00018 mg/L 0.00003 E200.8 03/18/16 21:34 / dck 03/17/16 16:41 ICPMS204-B_160318A : 135 32303
Calcium 64 mg/L 1 E200.7 03/18/16 14:18 / sld 03/17/16 16:41 ICP2-HE_160318B : 64 32303
Copper 0.034 mg/L 0.001 E200.8 03/18/16 21:34 / dck 03/17/16 16:41 ICPMS204-B_160318A : 135 32303
Lead 0.0044 mg/L 0.0003 E200.8 03/18/16 21:34 / dck 03/17/16 16:41 ICPMS204-B_160318A : 135 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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E&RGY W Trust our People. Trust our Data. (
LABORATORIES b ‘ } ,‘

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374

Client Sample ID: CFR-34 Collection Date: 03/14/16 14:30 DateReceived: 03/16/16

Lab ID: H16030296-006 Report Date: 04/21/16 Revised Date: 04/26/16

Matrix: Surface Water

Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE

Magnesium 14 mg/L 1 E200.7 03/18/16 14:18 /sld 03/17/16 16:41 ICP2-HE_160318B : 64 32303
Potassium 3 mg/L 1 E200.7 03/18/16 14:18 /sld 03/17/16 16:41 ICP2-HE_160318B : 64 32303
Sodium 16 mg/L 1 E200.7 03/18/16 14:18 / sld 03/17/16 16:41 ICP2-HE_160318B : 64 32303
Zinc 0.034 mg/L 0.008 E200.8 03/18/16 21:34 / dck 03/17/16 16:41 ICPMS204-B_160318A : 135 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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E&RGY m Trust our People. Trust our Data. (
LABORATORIES J

Client:
Client Sample ID: CFR-27H

MT DEQ-Federal Superfund

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/14/16 16:00

Project: CFR Monitoring-474374
DateReceived: 03/16/16

Lab ID: H16030296-007 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 22 mg/L 1 A2540 D 03/16/16 15:23 / edp 24 (14410200)_160316B : 18 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 150 mg/L 4 A2320 B 03/17/16 17:31/ SR PHSC_101-H_160317A : 191 R113714
Bicarbonate as HCO3 180 mg/L 4 A2320 B 03/17/16 17:31/ SR PHSC_101-H_160317A: 191 R113714
Chloride 11 mg/L 1 E300.0 03/17/16 16:16 / SR IC102-H_160317A: 24 R113754
Sulfate 99 mg/L 1 E300.0 03/17/16 16:16 / SR IC102-H_160317A : 24 R113754
Hardness as CaCO3 220 mg/L 1 A2340 B 03/18/16 14:22 / abc CALC_160321A : 117 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 1.9 mg/L 0.5 A5310 C 03/21/16 19:02 / eli-c SUB-C210120: 12 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:43 / cm FIA203-HE_160321A : 29 R113786
Nitrogen, Nitrate+Nitrite as N 0.18 mag/L 0.02 E353.2 03/17/16 09:42 / cm FIA203-HE_160317A : 40 R113736
Nitrogen, Total 0.44 mg/L 0.05 A4500 N-C ~ 03/18/16 11:00 / cm 03/18/16 08:49 FIA203-HE_160318B : 21 32307
Phosphorus, Total as P 0.024 mg/L 0.003 E365.1 03/17/16 13:47 / cm 03/17/16 12:58 FIA202-HE_160317B : 33 32295
METALS, DISSOLVED
Arsenic 0.010 mg/L 0.001 E200.8 03/18/16 21:38 / dck ICPMS204-B_160318A : 136 R113783
Cadmium 0.00005 mg/L 0.00003 E200.8 03/18/16 21:38 / dck ICPMS204-B_160318A : 136 R113783
Copper 0.007 mg/L 0.001 E200.8 03/18/16 21:38 / dck ICPMS204-B_160318A : 136 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 21:38 / dck ICPMS204-B_160318A : 136 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 23:07 / dck ICPMS204-B_160321A : 192 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.014 mg/L 0.001 E200.8 03/18/16 21:41 / dck 03/17/16 16:41 ICPMS204-B_160318A : 137 32303
Cadmium 0.00017 mg/L 0.00003 E200.8 03/18/16 21:41 / dck 03/17/16 16:41 ICPMS204-B_160318A : 137 32303
Calcium 65 mg/L 1 E200.7 03/18/16 14:22 / sld 03/17/16 16:41 ICP2-HE_160318B : 65 32303
Copper 0.032 mg/L 0.001 E200.8 03/18/16 21:41 / dck 03/17/16 16:41 ICPMS204-B_160318A : 137 32303
Lead 0.0039 mg/L 0.0003 E200.8 03/18/16 21:41 / dck 03/17/16 16:41 ICPMS204-B_160318A : 137 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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E&RGY W Trust our People. Trust our Data. (
LABORATORIES b ‘ } ,‘

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374

Client Sample ID: CFR-27H Collection Date: 03/14/16 16:00 DateReceived: 03/16/16

Lab ID: H16030296-007 Report Date: 04/21/16 Revised Date: 04/26/16

Matrix: Surface Water

Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE

Magnesium 14 mg/L 1 E200.7 03/18/16 14:22 / sld 03/17/16 16:41 ICP2-HE_160318B : 65 32303
Potassium 3 mg/L 1 E200.7 03/18/16 14:22 / sld 03/17/16 16:41 ICP2-HE_160318B : 65 32303
Sodium 16 mg/L 1 E200.7 03/18/16 14:22 / sld 03/17/16 16:41 ICP2-HE_160318B : 65 32303
Zinc 0.033 mg/L 0.008 E200.8 03/18/16 21:41 / dck 03/17/16 16:41 ICPMS204-B_160318A : 137 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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E&RGY m Trust our People. Trust our Data. (
LABORATORIES J

Client:
Client Sample ID: CFR-11F

MT DEQ-Federal Superfund

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/15/16 08:45

Project: CFR Monitoring-474374
DateReceived: 03/16/16

Lab ID: H16030296-008 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 18 mg/L 1 A2540 D 03/16/16 15:23 / edp 24 (14410200)_160316B : 19 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 140 mag/L 4 A2320 B 03/17/16 17:36 / SR PHSC_101-H_160317A : 193 R113714
Bicarbonate as HCO3 180 mg/L 4 A2320 B 03/17/16 17:36 / SR PHSC_101-H_160317A : 193 R113714
Chloride 14 mg/L 1 E300.0 03/17/16 16:27 / SR IC102-H_160317A: 25 R113754
Sulfate 120 mg/L 1 E300.0 03/17/16 16:27 / SR IC102-H_160317A: 25 R113754
Hardness as CaCO3 244 mg/L 1 A2340 B 03/18/16 14:26 / abc CALC_160321A: 128 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 2.1 mg/L 0.5 A5310 C 03/21/16 19:22 / eli-c SUB-C210120: 13 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:44 / cm FIA203-HE_160321A : 30 R113786
Nitrogen, Nitrate+Nitrite as N 0.14 mag/L 0.02 E353.2 03/17/16 09:45 / cm FIA203-HE_160317A : 43 R113736
Nitrogen, Total 0.50 mg/L 0.05 A4500 N-C ~ 03/18/16 11:01/cm 03/18/16 08:49 FIA203-HE_160318B : 22 32307
Phosphorus, Total as P 0.027 mg/L 0.003 E365.1 03/17/16 13:48 / cm 03/17/16 12:58 FIA202-HE_160317B : 34 32295
METALS, DISSOLVED
Arsenic 0.012 mg/L 0.001 E200.8 03/18/16 21:44 / dck ICPMS204-B_160318A : 138 R113783
Cadmium 0.00004 mg/L 0.00003 E200.8 03/18/16 21:44 / dck ICPMS204-B_160318A : 138 R113783
Copper 0.005 mg/L 0.001 E200.8 03/18/16 21:44 / dck ICPMS204-B_160318A : 138 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 21:44 / dck ICPMS204-B_160318A : 138 R113783
Zinc 0.008 mg/L 0.008 E200.8 03/21/16 23:10 / dck ICPMS204-B_160321A : 193 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.015 mg/L 0.001 E200.8 03/18/16 21:47 / dck 03/17/16 16:41 ICPMS204-B_160318A : 139 32303
Cadmium 0.00015 mg/L 0.00003 E200.8 03/18/16 21:47 / dck 03/17/16 16:41 ICPMS204-B_160318A : 139 32303
Calcium 70 mg/L 1 E200.7 03/18/16 14:26 / sld 03/17/16 16:41 ICP2-HE_160318B : 66 32303
Copper 0.023 mg/L 0.001 E200.8 03/18/16 21:47 / dck 03/17/16 16:41 ICPMS204-B_160318A : 139 32303
Lead 0.0032 mg/L 0.0003 E200.8 03/18/16 21:47 / dck 03/17/16 16:41 ICPMS204-B_160318A : 139 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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E&RGY W Trust our People. Trust our Data. (
LABORATORIES b ‘ } ,‘

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374

Client Sample ID: CFR-11F Collection Date: 03/15/16 08:45 DateReceived: 03/16/16

Lab ID: H16030296-008 Report Date: 04/21/16 Revised Date: 04/26/16

Matrix: Surface Water

Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE

Magnesium 16 mg/L 1 E200.7 03/18/16 14:26 / sld 03/17/16 16:41 ICP2-HE_160318B : 66 32303
Potassium 3 mg/L 1 E200.7 03/18/16 14:26 / sld 03/17/16 16:41 ICP2-HE_160318B : 66 32303
Sodium 17 mg/L 1 E200.7 03/18/16 14:26 / sld 03/17/16 16:41 ICP2-HE_160318B : 66 32303
Zinc 0.027 mg/L 0.008 E200.8 03/18/16 21:47 / dck 03/17/16 16:41 ICPMS204-B_160318A : 139 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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E&RGY m Trust our People. Trust our Data. (
LABORATORIES J

Client:
Client Sample ID: CFR-07D

MT DEQ-Federal Superfund

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/15/16 10:15

Project: CFR Monitoring-474374

DateReceived: 03/16/16

Lab ID: H16030296-009 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 14 mg/L 1 A2540 D 03/16/16 15:23 / edp 24 (14410200)_160316B : 20 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 140 mg/L 4 A2320 B 03/17/16 17:42 | SR PHSC_101-H_160317A : 195 R113714
Bicarbonate as HCO3 170 mg/L 4 A2320 B 03/17/16 17:42 | SR PHSC_101-H_160317A : 195 R113714
Chloride 14 mg/L 1 E300.0 03/17/16 16:38 / SR IC102-H_160317A: 26 R113754
Sulfate 121 mg/L 1 E300.0 03/17/16 16:38 / SR IC102-H_160317A : 26 R113754
Hardness as CaCO3 239 mg/L 1 A2340 B 03/18/16 14:29 / abc CALC_160321A : 139 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 2.1 mg/L 0.5 A5310 C 03/21/16 19:37 / eli-c SUB-C210120: 14 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:45 / cm FIA203-HE_160321A : 31 R113786
Nitrogen, Nitrate+Nitrite as N 0.13 mag/L 0.02 E353.2 03/17/16 09:47 / cm FIA203-HE_160317A : 44 R113736
Nitrogen, Total 0.40 mg/L 0.05 A4500 N-C ~ 03/18/16 11:02 / cm 03/18/16 08:49 FIA203-HE_160318B : 23 32307
Phosphorus, Total as P 0.023 mg/L 0.003 E365.1 03/17/16 13:49 /cm 03/17/16 12:58 FIA202-HE_160317B : 35 32295
METALS, DISSOLVED
Arsenic 0.012 mg/L 0.001 E200.8 03/18/16 21:50 / dck ICPMS204-B_160318A : 140 R113783
Cadmium 0.00005 mg/L 0.00003 E200.8 03/18/16 21:50 / dck ICPMS204-B_160318A : 140 R113783
Copper 0.004 mg/L 0.001 E200.8 03/18/16 21:50 / dck ICPMS204-B_160318A : 140 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 21:50 / dck ICPMS204-B_160318A : 140 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 23:13 / dck ICPMS204-B_160321A : 194 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.015 mg/L 0.001 E200.8 03/18/16 22:10 / dck 03/17/16 16:41 ICPMS204-B_160318A : 146 32303
Cadmium 0.00013 mg/L 0.00003 E200.8 03/18/16 22:10 / dck 03/17/16 16:41 ICPMS204-B_160318A : 146 32303
Calcium 69 mg/L 1 E200.7 03/18/16 14:29 / sld 03/17/16 16:41 ICP2-HE_160318B : 67 32303
Copper 0.018 mg/L 0.001 E200.8 03/18/16 22:10 / dck 03/17/16 16:41 ICPMS204-B_160318A : 146 32303
Lead 0.0026 mg/L 0.0003 E200.8 03/18/16 22:10 / dck 03/17/16 16:41 ICPMS204-B_160318A : 146 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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E&RGY W Trust our People. Trust our Data. (
LABORATORIES b ‘ } ,‘

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374

Client Sample ID: CFR-07D Collection Date: 03/15/16 10:15 DateReceived: 03/16/16

Lab ID: H16030296-009 Report Date: 04/21/16 Revised Date: 04/26/16

Matrix: Surface Water

Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE

Magnesium 16 mg/L 1 E200.7 03/18/16 14:29/sld 03/17/16 16:41 ICP2-HE_160318B : 67 32303
Potassium 3 mg/L 1 E200.7 03/18/16 14:29 / sld 03/17/16 16:41 ICP2-HE_160318B : 67 32303
Sodium 16 mg/L 1 E200.7 03/18/16 14:29 / sld 03/17/16 16:41 ICP2-HE_160318B : 67 32303
Zinc 0.022 mg/L 0.008 E200.8 03/18/16 22:10 / dck 03/17/16 16:41 ICPMS204-B_160318A : 146 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Client:
Client Sample ID: CFR-03A

MT DEQ-Federal Superfund

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/15/16 11:15

Project: CFR Monitoring-474374
DateReceived: 03/16/16

Lab ID: H16030296-010 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 16 mg/L 1 A2540 D 03/16/16 15:24 / edp 24 (14410200)_160316B : 21 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 120 mg/L 4 A2320 B 03/17/16 17:47 | SR PHSC_101-H_160317A : 197 R113714
Bicarbonate as HCO3 150 mg/L 4 A2320 B 03/17/16 17:47 | SR PHSC_101-H_160317A : 197 R113714
Chloride 18 mg/L 1 E300.0 03/17/16 16:49 / SR IC102-H_160317A : 27 R113754
Sulfate 107 mg/L 1 E300.0 03/17/16 16:49 / SR IC102-H_160317A : 27 R113754
Hardness as CaCO3 207 mg/L 1 A2340 B 03/18/16 14:33 / abc CALC_160321A : 150 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 2.3 mg/L 0.5 A5310 C 03/21/16 20:32 / eli-c SUB-C210120: 16 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:46 / cm FIA203-HE_160321A : 32 R113786
Nitrogen, Nitrate+Nitrite as N ND mag/L 0.02 E353.2 03/17/16 09:48 / cm FIA203-HE_160317A : 45 R113736
Nitrogen, Total 0.40 mg/L 0.05 A4500 N-C ~ 03/18/16 11:04 / cm 03/18/16 08:49 FIA203-HE_160318B : 24 32307
Phosphorus, Total as P 0.029 mg/L 0.003 E365.1 03/17/16 13:50 / cm 03/17/16 12:58 FIA202-HE_160317B : 36 32295
METALS, DISSOLVED
Arsenic 0.010 mg/L 0.001 E200.8 03/18/16 22:13 / dck ICPMS204-B_160318A : 147 R113783
Cadmium 0.00004 mg/L 0.00003 E200.8 03/18/16 22:13 / dck ICPMS204-B_160318A : 147 R113783
Copper 0.004 mg/L 0.001 E200.8 03/18/16 22:13 / dck ICPMS204-B_160318A : 147 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 22:13 / dck ICPMS204-B_160318A : 147 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 23:17 / dck ICPMS204-B_160321A : 195 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.012 mg/L 0.001 E200.8 03/18/16 22:16 / dck 03/17/16 16:41 ICPMS204-B_160318A : 148 32303
Cadmium 0.00016 mg/L 0.00003 E200.8 03/18/16 22:16 / dck 03/17/16 16:41 ICPMS204-B_160318A : 148 32303
Calcium 60 mg/L 1 E200.7 03/18/16 14:33 / sld 03/17/16 16:41 ICP2-HE_160318B : 68 32303
Copper 0.015 mg/L 0.001 E200.8 03/18/16 22:16 / dck 03/17/16 16:41 ICPMS204-B_160318A : 148 32303
Lead 0.0022 mg/L 0.0003 E200.8 03/18/16 22:16 / dck 03/17/16 16:41 ICPMS204-B_160318A : 148 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374

Client Sample ID: CFR-03A Collection Date: 03/15/16 11:15 DateReceived: 03/16/16

Lab ID: H16030296-010 Report Date: 04/21/16 Revised Date: 04/26/16

Matrix: Surface Water

Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE

Magnesium 14 mg/L 1 E200.7 03/18/16 14:33 /sld 03/17/16 16:41 ICP2-HE_160318B : 68 32303
Potassium 4 mg/L 1 E200.7 03/18/16 14:33 /sld 03/17/16 16:41 ICP2-HE_160318B : 68 32303
Sodium 17 mg/L 1 E200.7 03/18/16 14:33 / sld 03/17/16 16:41 ICP2-HE_160318B : 68 32303
Zinc 0.022 mg/L 0.008 E200.8 03/18/16 22:16 / dck 03/17/16 16:41 ICPMS204-B_160318A : 148 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Client:

MT DEQ-Federal Superfund

Client Sample ID: Field Blank #2 WSC-SBC

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/15/16 12:15

Project: CFR Monitoring-474374

DateReceived: 03/16/16

Lab ID: H16030296-011 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C ND mg/L 1 A2540 D 03/16/16 15:24 / edp 24 (14410200)_160316B : 22 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 ND mg/L 4 A2320 B 03/17/16 17:52 / SR PHSC_101-H_160317A : 199 R113714
Bicarbonate as HCO3 ND mg/L 4 A2320 B 03/17/16 17:52 / SR PHSC_101-H_160317A : 199 R113714
Chloride ND mg/L 1 E300.0 03/17/16 17:56 / SR IC102-H_160317A: 33 R113754
Sulfate ND mg/L 1 E300.0 03/17/16 17:56 / SR IC102-H_160317A : 33 R113754
Hardness as CaCO3 ND mg/L 1 A2340 B 03/21/16 15:43 / sld WATERCALC_160321B : 11 R113836
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) ND mg/L 0.5 A5310 C 03/21/16 21:45 / eli-c SUB-C210120: 20 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:48 / cm FIA203-HE_160321A : 33 R113786
Nitrogen, Nitrate+Nitrite as N ND mag/L 0.02 E353.2 03/17/16 09:49 / cm FIA203-HE_160317A : 46 R113736
Nitrogen, Total ND mg/L 0.05 A4500 N-C ~ 03/18/16 11:07 / cm 03/18/16 08:49 FIA203-HE_160318B : 27 32307
Phosphorus, Total as P ND mg/L 0.003 E365.1 03/17/16 13:51 /cm 03/17/16 12:58 FIA202-HE_160317B : 37 32295
METALS, DISSOLVED
Arsenic ND mg/L 0.001 E200.8 03/18/16 22:33 / dck ICPMS204-B_160318A : 153 R113783
Cadmium ND mg/L 0.00003 E200.8 03/18/16 22:33 / dck ICPMS204-B_160318A : 153 R113783
Copper ND mg/L 0.001 E200.8 03/18/16 22:33 / dck ICPMS204-B_160318A : 153 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 22:33 / dck ICPMS204-B_160318A : 153 R113783
Zinc 0.009 mg/L 0.008 E200.8 03/21/16 23:20 / dck ICPMS204-B_160321A : 196 R113863
METALS, TOTAL RECOVERABLE
Arsenic ND mg/L 0.001 E200.8 03/18/16 22:36 / dck 03/17/16 16:41 ICPMS204-B_160318A : 154 32303
Cadmium ND mg/L 0.00003 E200.8 03/18/16 22:36 / dck 03/17/16 16:41 ICPMS204-B_160318A : 154 32303
Calcium ND mg/L 1 E200.7 03/18/16 14:55/ sld 03/17/16 16:41 ICP2-HE_160318B : 74 32303
Copper ND mg/L 0.001 E200.8 03/18/16 22:36 / dck 03/17/16 16:41 ICPMS204-B_160318A : 154 32303
Lead ND mg/L 0.0003 E200.8 03/18/16 22:36 / dck 03/17/16 16:41 ICPMS204-B_160318A : 154 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374

Client Sample ID: Field Blank #2 WSC-SBC Collection Date: 03/15/16 12:15 DateReceived: 03/16/16

Lab ID: H16030296-011 Report Date: 04/21/16 Revised Date: 04/26/16

Matrix: Surface Water

Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE

Magnesium ND mg/L 1 E200.7 03/18/16 14:55/sld 03/17/16 16:41 ICP2-HE_160318B : 74 32303
Potassium ND mg/L 1 E200.7 03/18/16 14:55/sld 03/17/16 16:41 ICP2-HE_160318B : 74 32303
Sodium ND mg/L 1 E200.7 03/18/16 14:55/sld 03/17/16 16:41 ICP2-HE_160318B : 74 32303
Zinc ND mg/L 0.008 E200.8 03/18/16 22:36 / dck 03/17/16 16:41 ICPMS204-B_160318A : 154 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions:

ND - Not detected at the reporting limit.
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Client:
Client Sample ID: WSC-SBC

MT DEQ-Federal Superfund

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/15/16 12:30

Project: CFR Monitoring-474374

DateReceived: 03/16/16

Lab ID: H16030296-012 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 2 mg/L 1 A2540 D 03/16/16 15:24 / edp 24 (14410200)_160316B : 23 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 140 mg/L 4 A2320 B 03/17/16 17:57 /| SR PHSC_101-H_160317A : 201 R113714
Bicarbonate as HCO3 170 mg/L 4 A2320 B 03/17/16 17:57 / SR PHSC_101-H_160317A : 201 R113714
Chloride 2 mg/L 1 E300.0 03/17/16 18:07 / SR IC102-H_160317A: 34 R113754
Sulfate 52 mg/L 1 E300.0 03/17/16 18:07 / SR IC102-H_160317A : 34 R113754
Hardness as CaCO3 185 mg/L 1 A2340 B 03/18/16 15:32 / abc CALC_160321A: 172 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 0.8 mg/L 0.5 A5310 C 03/21/16 22:03 / eli-c SUB-C210120: 21 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:49 / cm FIA203-HE_160321A : 34 R113786
Nitrogen, Nitrate+Nitrite as N 0.07 mag/L 0.02 E353.2 03/17/16 09:50 / cm FIA203-HE_160317A : 47 R113736
Nitrogen, Total 0.17 mg/L 0.05 A4500 N-C ~ 03/18/16 11:11/cm 03/18/16 08:49 FIA203-HE_160318B : 30 32307
Phosphorus, Total as P 0.008 mg/L 0.003 E365.1 03/17/16 13:52 / cm 03/17/16 12:58 FIA202-HE_160317B : 38 32295
METALS, DISSOLVED
Arsenic 0.005 mg/L 0.001 E200.8 03/18/16 22:39 / dck ICPMS204-B_160318A : 155 R113783
Cadmium ND mg/L 0.00003 E200.8 03/18/16 22:39 / dck ICPMS204-B_160318A : 155 R113783
Copper 0.002 mg/L 0.001 E200.8 03/18/16 22:39 / dck ICPMS204-B_160318A : 155 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 22:39 / dck ICPMS204-B_160318A : 155 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 23:23 / dck ICPMS204-B_160321A : 197 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.005 mg/L 0.001 E200.8 03/18/16 22:42 / dck 03/17/16 16:41 ICPMS204-B_160318A : 156 32303
Cadmium 0.00004 mg/L 0.00003 E200.8 03/18/16 22:42 / dck 03/17/16 16:41 ICPMS204-B_160318A : 156 32303
Calcium 56 mg/L 1 E200.7 03/18/16 15:32 / sld  03/17/16 16:41 ICP2-HE_160318B : 84 32303
Copper 0.005 mg/L 0.001 E200.8 03/18/16 22:42 / dck 03/17/16 16:41 ICPMS204-B_160318A : 156 32303
Lead 0.0003 mg/L 0.0003 E200.8 03/18/16 22:42 / dck 03/17/16 16:41 ICPMS204-B_160318A : 156 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515

College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711
LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374

Client Sample ID: WSC-SBC Collection Date: 03/15/16 12:30 DateReceived: 03/16/16

Lab ID: H16030296-012 Report Date: 04/21/16 Revised Date: 04/26/16

Matrix: Surface Water

Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE

Magnesium 11 mg/L 1 E200.7 03/18/16 15:32 / sld 03/17/16 16:41 ICP2-HE_160318B : 84 32303
Potassium 2 mg/L 1 E200.7 03/18/16 15:32 / sld 03/17/16 16:41 ICP2-HE_160318B : 84 32303
Sodium 4 mg/L 1 E200.7 03/18/16 15:32 / sld 03/17/16 16:41 ICP2-HE_160318B : 84 32303
Zinc ND mg/L 0.008 E200.8 03/18/16 22:42 / dck 03/17/16 16:41 ICPMS204-B_160318A : 156 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374
Client Sample ID: SS-25 Collection Date: 03/15/16 13:30 DateReceived: 03/16/16
Lab ID: H16030296-013 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 11 mg/L 1 A2540 D 03/16/16 15:25 / edp 124 (14410200)_160316B : 28 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 100 mag/L 4 A2320 B 03/17/16 18:02 / SR PHSC_101-H_160317A : 203 R113714
Bicarbonate as HCO3 120 mg/L 4 A2320 B 03/17/16 18:02 / SR PHSC_101-H_160317A : 203 R113714
Chloride 26 mg/L 1 E300.0 03/17/16 18:18 / SR IC102-H_160317A : 35 R113754
Sulfate 116 mg/L 1 E300.0 03/17/16 18:18 / SR IC102-H_160317A: 35 R113754
Hardness as CaCO3 201 mg/L 1 A2340 B 03/18/16 15:36 / abc CALC_160321A : 183 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 2.8 mg/L 0.5 A5310 C 03/21/16 22:23 / eli-c SUB-C210120: 22 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:50 / cm FIA203-HE_160321A : 35 R113786
Nitrogen, Nitrate+Nitrite as N ND mag/L 0.02 E353.2 03/17/16 09:51 / cm FIA203-HE_160317A : 48 R113736
Nitrogen, Total 0.51 mg/L 0.05 A4500 N-C~ 03/18/16 11:12/cm 03/18/16 08:49 FIA203-HE_160318B : 31 32307
Phosphorus, Total as P 0.032 mg/L 0.003 E365.1 03/17/16 13:53 / cm 03/17/16 12:58 FIA202-HE_160317B : 39 32295
METALS, DISSOLVED
Arsenic 0.009 mg/L 0.001 E200.8 03/18/16 22:46 / dck ICPMS204-B_160318A : 157 R113783
Cadmium 0.00003 mg/L 0.00003 E200.8 03/18/16 22:46 / dck ICPMS204-B_160318A : 157 R113783
Copper 0.003 mg/L 0.001 E200.8 03/18/16 22:46 / dck ICPMS204-B_160318A : 157 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 22:46 / dck ICPMS204-B_160318A : 157 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 23:36 / dck ICPMS204-B_160321A : 201 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.012 mg/L 0.001 E200.8 03/18/16 22:59 / dck 03/17/16 16:41 ICPMS204-B_160318A : 161 32303
Cadmium 0.00012 mg/L 0.00003 E200.8 03/18/16 22:59 / dck 03/17/16 16:41 ICPMS204-B_160318A : 161 32303
Calcium 58 mg/L 1 E200.7 03/18/16 15:36 / sld 03/17/16 16:41 ICP2-HE_160318B : 85 32303
Copper 0.008 mg/L 0.001 E200.8 03/18/16 22:59 / dck 03/17/16 16:41 ICPMS204-B_160318A : 161 32303
Lead 0.0016 mg/L 0.0003 E200.8 03/18/16 22:59 / dck 03/17/16 16:41 ICPMS204-B_160318A : 161 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374

Client Sample ID: SS-25 Collection Date: 03/15/16 13:30 DateReceived: 03/16/16

Lab ID: H16030296-013 Report Date: 04/21/16 Revised Date: 04/26/16

Matrix: Surface Water

Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE

Magnesium 14 mg/L 1 E200.7 03/18/16 15:36 / sld 03/17/16 16:41 ICP2-HE_160318B : 85 32303
Potassium 4 mg/L 1 E200.7 03/18/16 15:36 / sld 03/17/16 16:41 ICP2-HE_160318B : 85 32303
Sodium 22 mg/L 1 E200.7 03/18/16 15:36 / sld 03/17/16 16:41 ICP2-HE_160318B : 85 32303
Zinc 0.017 mg/L 0.008 E200.8 03/18/16 22:59 / dck 03/17/16 16:41 ICPMS204-B_160318A : 161 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Client:
Client Sample ID: MWB-SBC

MT DEQ-Federal Superfund

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/15/16 14:30

Project: CFR Monitoring-474374

DateReceived: 03/16/16

Lab ID: H16030296-014 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 4 mg/L 1 A2540 D 03/16/16 15:26 / edp 24 (14410200)_160316B : 29 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 110 mag/L 4 A2320 B 03/17/16 18:30 / SR PHSC_101-H_160317A : 210 R113714
Bicarbonate as HCO3 140 mg/L 4 A2320 B 03/17/16 18:30 / SR PHSC_101-H_160317A : 210 R113714
Chloride 6 mg/L 1 E300.0 03/17/16 18:29 / SR IC102-H_160317A: 36 R113754
Sulfate 145 mg/L 1 E300.0 03/17/16 18:29 / SR IC102-H_160317A : 36 R113754
Hardness as CaCO3 232 mg/L 1 A2340 B 03/18/16 15:39 / abc CALC_160321A : 194 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 25 mg/L 0.5 A5310 C 03/21/16 22:43 / eli-c SUB-C210120: 23 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:51 / cm FIA203-HE_160321A : 36 R113786
Nitrogen, Nitrate+Nitrite as N ND mag/L 0.02 E353.2 03/17/16 09:53 / cm FIA203-HE_160317A : 49 R113736
Nitrogen, Total 0.22 mg/L 0.05 A4500 N-C ~ 03/18/16 11:13/cm 03/18/16 08:49 FIA203-HE_160318B : 32 32307
Phosphorus, Total as P 0.022 mg/L 0.003 E365.1 03/22/16 13:21 /cm 03/21/16 13:05 FIA202-HE_160322A : 15 32324
METALS, DISSOLVED
Arsenic 0.020 mg/L 0.001 E200.8 03/18/16 23:02 / dck ICPMS204-B_160318A : 162 R113783
Cadmium ND mg/L 0.00003 E200.8 03/18/16 23:02 / dck ICPMS204-B_160318A : 162 R113783
Copper 0.002 mg/L 0.001 E200.8 03/18/16 23:02 / dck ICPMS204-B_160318A : 162 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 23:02 / dck ICPMS204-B_160318A : 162 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 23:40 / dck ICPMS204-B_160321A : 202 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.022 mg/L 0.001 E200.8 03/18/16 23:05 / dck 03/17/16 16:41 ICPMS204-B_160318A : 163 32303
Cadmium ND mg/L 0.00003 E200.8 03/18/16 23:05 / dck 03/17/16 16:41 ICPMS204-B_160318A : 163 32303
Calcium 68 mg/L 1 E200.7 03/18/16 15:39 / sld  03/17/16 16:41 ICP2-HE_160318B : 86 32303
Copper 0.005 mg/L 0.001 E200.8 03/18/16 23:05 / dck 03/17/16 16:41 ICPMS204-B_160318A : 163 32303
Lead 0.0008 mg/L 0.0003 E200.8 03/18/16 23:05 / dck 03/17/16 16:41 ICPMS204-B_160318A : 163 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:

Page 31 of 81



E&RGY W Trust our People. Trust our Data. (
LABORATORIES b ‘ } ,‘

Billings, MT 800.735.4489 « Casper, WY 888.235.0515

College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711
LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374
Client Sample ID: MWB-SBC Collection Date: 03/15/16 14:30 DateReceived: 03/16/16
Lab ID: H16030296-014 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water
Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE
Magnesium 15 mg/L 1 E200.7 03/18/16 15:39/sld 03/17/16 16:41 ICP2-HE_160318B : 86 32303
Potassium 2 mg/L 1 E200.7 03/18/16 15:39/sld 03/17/16 16:41 ICP2-HE_160318B : 86 32303
Sodium 13 mg/L 1 E200.7 03/18/16 15:39 / sld 03/17/16 16:41 ICP2-HE_160318B : 86 32303
Zinc ND mg/L 0.008 E200.8 03/18/16 23:05 / dck 03/17/16 16:41 ICPMS204-B_160318A : 163 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Client:
Client Sample ID: SBC-P2

MT DEQ-Federal Superfund

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/15/16 14:45

Project: CFR Monitoring-474374
DateReceived: 03/16/16

Lab ID: H16030296-015 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 12 mg/L 1 A2540 D 03/16/16 15:26 / edp 24 (14410200)_160316B : 30 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 99 mag/L 4 A2320 B 03/17/16 18:40 / SR PHSC_101-H_160317A : 214 R113714
Bicarbonate as HCO3 110 mg/L 4 A2320 B 03/17/16 18:40 / SR PHSC_101-H_160317A : 214 R113714
Chloride 34 mg/L 1 E300.0 03/17/16 18:41 / SR IC102-H_160317A : 37 R113754
Sulfate 109 mg/L 1 E300.0 03/17/16 18:41/ SR IC102-H_160317A : 37 R113754
Hardness as CaCO3 191 mg/L 1 A2340 B 03/18/16 15:43 / abc CALC_160321A : 205 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 2.9 mg/L 0.5 A5310 C 03/21/16 22:58 / eli-c SUB-C210120: 24 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:52 / cm FIA203-HE_160321A : 37 R113786
Nitrogen, Nitrate+Nitrite as N ND mag/L 0.02 E353.2 03/17/16 09:54 / cm FIA203-HE_160317A : 50 R113736
Nitrogen, Total 0.63 mg/L 0.05 A4500 N-C~ 03/18/16 11:14 /cm 03/18/16 08:49 FIA203-HE_160318B : 33 32307
Phosphorus, Total as P 0.056 mg/L 0.003 E365.1 03/22/16 13:24 / cm 03/21/16 13:05 FIA202-HE_160322A : 18 32324
METALS, DISSOLVED
Arsenic 0.006 mg/L 0.001 E200.8 03/18/16 23:08 / dck ICPMS204-B_160318A : 164 R113783
Cadmium 0.00005 mg/L 0.00003 E200.8 03/18/16 23:08 / dck ICPMS204-B_160318A : 164 R113783
Copper 0.003 mg/L 0.001 E200.8 03/18/16 23:08 / dck ICPMS204-B_160318A : 164 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 23:08 / dck ICPMS204-B_160318A : 164 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 23:53 / dck ICPMS204-B_160321A : 206 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.007 mg/L 0.001 E200.8 03/18/16 23:12 / dck 03/17/16 16:41 ICPMS204-B_160318A : 165 32303
Cadmium 0.00011 mg/L 0.00003 E200.8 03/18/16 23:12 / dck 03/17/16 16:41 ICPMS204-B_160318A : 165 32303
Calcium 55 mag/L 1 E200.7 03/18/16 15:43 / sld 03/17/16 16:41 ICP2-HE_160318B : 87 32303
Copper 0.008 mg/L 0.001 E200.8 03/18/16 23:12 / dck 03/17/16 16:41 ICPMS204-B_160318A : 165 32303
Lead 0.0019 mg/L 0.0003 E200.8 03/18/16 23:12 / dck 03/17/16 16:41 ICPMS204-B_160318A : 165 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:

Page 33 of 81



E&RGY W Trust our People. Trust our Data. (
LABORATORIES b ‘ } ,‘

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374

Client Sample ID: SBC-P2 Collection Date: 03/15/16 14:45 DateReceived: 03/16/16

Lab ID: H16030296-015 Report Date: 04/21/16 Revised Date: 04/26/16

Matrix: Surface Water

Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE

Magnesium 13 mg/L 1 E200.7 03/18/16 15:43 / sld 03/17/16 16:41 ICP2-HE_160318B : 87 32303
Potassium 5 mg/L 1 E200.7 03/18/16 15:43 / sld 03/17/16 16:41 ICP2-HE_160318B : 87 32303
Sodium 25 mg/L 1 E200.7 03/18/16 15:43 / sld 03/17/16 16:41 ICP2-HE_160318B : 87 32303
Zinc 0.021 mg/L 0.008 E200.8 03/18/16 23:12 / dck 03/17/16 16:41 ICPMS204-B_160318A : 165 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Client:
Client Sample ID: MCWC-MWB

MT DEQ-Federal Superfund

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/15/16 16:00

Project: CFR Monitoring-474374
DateReceived: 03/16/16

Lab ID: H16030296-016 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 5 mg/L 1 A2540 D 03/16/16 15:26 / edp 24 (14410200)_160316B : 31 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 99 mag/L 4 A2320 B 03/17/16 18:46 / SR PHSC_101-H_160317A : 216 R113714
Bicarbonate as HCO3 120 mg/L 4 A2320 B 03/17/16 18:46 / SR PHSC_101-H_160317A : 216 R113714
Chloride 2 mg/L 1 E300.0 03/17/16 18:52 / SR IC102-H_160317A: 38 R113754
Sulfate 32 mg/L 1 E300.0 03/17/16 18:52 / SR IC102-H_160317A : 38 R113754
Hardness as CaCO3 107 mg/L 1 A2340 B 03/18/16 15:47 / abc CALC_160321A: 216 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 2.0 mg/L 0.5 A5310 C 03/21/16 23:17 / eli-c SUB-C210120: 25 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:56 / cm FIA203-HE_160321A : 40 R113786
Nitrogen, Nitrate+Nitrite as N ND mag/L 0.02 E353.2 03/17/16 09:55 / cm FIA203-HE_160317A : 51 R113736
Nitrogen, Total 0.20 mg/L 0.05 A4500 N-C ~ 03/18/16 11:16 / cm 03/18/16 08:49 FIA203-HE_160318B : 34 32307
Phosphorus, Total as P 0.027 mg/L 0.003 E365.1 03/22/16 13:25/cm 03/21/16 13:05 FIA202-HE_160322A : 19 32324
METALS, DISSOLVED
Arsenic 0.020 mg/L 0.001 E200.8 03/18/16 23:15 / dck ICPMS204-B_160318A : 166 R113783
Cadmium ND mg/L 0.00003 E200.8 03/18/16 23:15 / dck ICPMS204-B_160318A : 166 R113783
Copper 0.003 mg/L 0.001 E200.8 03/18/16 23:15 / dck ICPMS204-B_160318A : 166 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 23:15 / dck ICPMS204-B_160318A : 166 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 23:56 / dck ICPMS204-B_160321A : 207 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.021 mg/L 0.001 E200.8 03/18/16 23:18 / dck 03/17/16 16:41 ICPMS204-B_160318A : 167 32303
Cadmium 0.00006 mg/L 0.00003 E200.8 03/18/16 23:18 / dck 03/17/16 16:41 ICPMS204-B_160318A : 167 32303
Calcium 30 mg/L 1 E200.7 03/18/16 15:47 / sld 03/17/16 16:41 ICP2-HE_160318B : 88 32303
Copper 0.006 mg/L 0.001 E200.8 03/18/16 23:18 / dck 03/17/16 16:41 ICPMS204-B_160318A : 167 32303
Lead 0.0014 mg/L 0.0003 E200.8 03/18/16 23:18 / dck 03/17/16 16:41 ICPMS204-B_160318A : 167 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515

College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711
LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374
Client Sample ID: MCWC-MWB Collection Date: 03/15/16 16:00 DateReceived: 03/16/16
Lab ID: H16030296-016 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water
Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE
Magnesium 8 mg/L 1 E200.7 03/18/16 15:47 / sld 03/17/16 16:41 ICP2-HE_160318B : 88 32303
Potassium 1 mg/L 1 E200.7 03/18/16 15:47 / sld 03/17/16 16:41 ICP2-HE_160318B : 88 32303
Sodium 10 mg/L 1 E200.7 03/18/16 15:47 / sld 03/17/16 16:41 ICP2-HE_160318B : 88 32303
Zinc 0.011 mg/L 0.008 E200.8 03/18/16 23:18 / dck 03/17/16 16:41 ICPMS204-B_160318A : 167 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Client:

MT DEQ-Federal Superfund

Client Sample ID: MCWC-MWB Duplicate

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/15/16 16:00

Project: CFR Monitoring-474374
DateReceived: 03/16/16

Lab ID: H16030296-017 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL PROPERTIES
Solids, Total Suspended TSS @ 105 C 5 mg/L 1 A2540 D 03/16/16 15:26 / edp 24 (14410200)_160316B : 32 TSS160316A
INORGANICS
Alkalinity, Total as CaCO3 100 mag/L 4 A2320 B 03/17/16 18:51/ SR PHSC_101-H_160317A : 218 R113714
Bicarbonate as HCO3 120 mg/L 4 A2320 B 03/17/16 18:51 / SR PHSC_101-H_160317A : 218 R113714
Chloride 2 mg/L 1 E300.0 03/17/16 19:03 / SR IC102-H_160317A: 39 R113754
Sulfate 31 mg/L 1 E300.0 03/17/16 19:03/ SR IC102-H_160317A : 39 R113754
Hardness as CaCO3 109 mg/L 1 A2340 B 03/18/16 15:51 / abc CALC_160321A : 227 R113829
AGGREGATE ORGANICS
Organic Carbon, Dissolved (DOC) 2.3 mg/L 0.5 A5310 C 03/21/16 23:37 / eli-c SUB-C210120: 26 C_R210120
NUTRIENTS
Nitrogen, Ammonia as N ND mg/L 0.05 E350.1 03/21/16 09:59 / cm FIA203-HE_160321A : 43 R113786
Nitrogen, Nitrate+Nitrite as N ND mag/L 0.02 E353.2 03/17/16 09:59 / cm FIA203-HE_160317A : 54 R113736
Nitrogen, Total 0.17 mg/L 0.05 A4500 N-C ~ 03/18/16 11:17 /cm 03/18/16 08:49 FIA203-HE_160318B : 35 32307
Phosphorus, Total as P 0.030 mg/L 0.003 E365.1 03/22/16 13:26 / cm 03/21/16 13:05 FIA202-HE_160322A : 20 32324
METALS, DISSOLVED
Arsenic 0.020 mg/L 0.001 E200.8 03/18/16 23:21 / dck ICPMS204-B_160318A : 168 R113783
Cadmium ND mg/L 0.00003 E200.8 03/18/16 23:21 / dck ICPMS204-B_160318A : 168 R113783
Copper 0.003 mg/L 0.001 E200.8 03/18/16 23:21 / dck ICPMS204-B_160318A : 168 R113783
Lead ND mg/L 0.0003 E200.8 03/18/16 23:21 / dck ICPMS204-B_160318A : 168 R113783
Zinc ND mg/L 0.008 E200.8 03/21/16 23:59 / dck ICPMS204-B_160321A : 208 R113863
METALS, TOTAL RECOVERABLE
Arsenic 0.023 mg/L 0.001 E200.8 03/18/16 23:25 / dck 03/17/16 16:41 ICPMS204-B_160318A : 169 32303
Cadmium 0.00007 mg/L 0.00003 E200.8 03/18/16 23:25 / dck 03/17/16 16:41 ICPMS204-B_160318A : 169 32303
Calcium 31 mg/L 1 E200.7 03/18/16 15:51 / sld 03/17/16 16:41 ICP2-HE_160318B : 89 32303
Copper 0.006 mg/L 0.001 E200.8 03/18/16 23:25 / dck 03/17/16 16:41 ICPMS204-B_160318A : 169 32303
Lead 0.0016 mg/L 0.0003 E200.8 03/18/16 23:25 / dck 03/17/16 16:41 ICPMS204-B_160318A : 169 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374

Client Sample ID: MCWC-MWB Duplicate Collection Date: 03/15/16 16:00 DateReceived: 03/16/16

Lab ID: H16030296-017 Report Date: 04/21/16 Revised Date: 04/26/16

Matrix: Surface Water

Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
METALS, TOTAL RECOVERABLE

Magnesium 8 mg/L 1 E200.7 03/18/16 15:51/sld 03/17/16 16:41 ICP2-HE_160318B : 89 32303
Potassium 1 mg/L 1 E200.7 03/18/16 15:51/sld 03/17/16 16:41 ICP2-HE_160318B : 89 32303
Sodium 10 mg/L 1 E200.7 03/18/16 15:51/sld 03/17/16 16:41 ICP2-HE_160318B : 89 32303
Zinc 0.010 mg/L 0.008 E200.8 03/18/16 23:25 / dck 03/17/16 16:41 ICPMS204-B_160318A : 169 32303
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions:

ND - Not detected at the reporting limit.
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Client: MT DEQ-Federal Superfund
Client Sample ID: CFR-84F

Billings, MT 800.735.4489 « Casper, WY 888.235.0515

College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711
LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/14/16 10:00

Project: CFR Monitoring-474374
DateReceived: 03/16/16

Lab ID: H16030296-018 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Surface Water
Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID

METALS, TOTAL RECOVERABLE

Mercury 0.000035 mg/L 5E-06 E245.1 03/21/16 11:45 / rgk 03/17/16 15:36 HGCV202-H_160321A : 21 32298
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374

Client Sample ID: Methyl Mercury TB Collection Date: 03/14/16 08:45 DateReceived: 03/16/16

Lab ID: H16030296-019 Report Date: 04/21/16 Revised Date: 04/26/16

Matrix: Trip Blank

Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Client: MT DEQ-Federal Superfund
Client Sample ID: CFR-116A Sediment Sieve <0.065mm

m Trust our People.Trust our Data. |

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Project: CFR Monitoring-474374
Collection Date: 03/14/16 08:45 DateReceived: 03/16/16

Lab ID: H16030296-020 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS
Moisture 79.2 wt% 0.2 D2974 03/30/16 08:04 / AH JRYING OVEN 2_160329A : 1 R114087
SIEVE ANALYSIS
No. 230 (63 um), Passed 54.3  wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A: 1 R114094
3050 EXTRACTABLE METALS
Arsenic 110 mg/kg-dry 1 SW6020 03/31/16 18:05 / dck 03/29/16 09:49 ICPMS204-B_160331A : 56 32414
Cadmium 6.8 mg/kg-dry 0.8 SW6020 03/31/16 18:05 / dck 03/29/16 09:49 ICPMS204-B_160331A : 56 32414
Copper 1010  mg/kg-dry 5 SW6020 03/31/16 18:05 / dck 03/29/16 09:49 ICPMS204-B_160331A : 56 32414
Lead 211 mg/kg-dry 5 SW6020 04/08/16 13:39 / dck 04/05/16 11:44 ICPMS204-B_160408A : 31 32481
Zinc 1510  mg/kg-dry D 50 SW6020 03/31/16 18:05 / dck 03/29/16 09:49 ICPMS204-B_160331A : 56 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:  p . RL increased due to sample matrix.
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374
Client Sample ID: LBR-CFR-02 Sediment Sieve <0.065mm Collection Date: 03/14/16 13:15 DateReceived: 03/16/16
Lab ID: H16030296-021 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS
Moisture 61.8 wit% 0.2 D2974 03/30/16 08:04 / AH JRYING OVEN 2_160329A : 3 R114087
SIEVE ANALYSIS
No. 230 (63 um), Passed 5.1 wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A: 2 R114094
3050 EXTRACTABLE METALS
Arsenic 27 mg/kg-dry 1 SW6020 03/31/16 18:08 / dck 03/29/16 09:49 ICPMS204-B_160331A : 57 32414
Cadmium 1.7 mg/kg-dry 0.4 SW6020 03/31/16 18:08 / dck 03/29/16 09:49 ICPMS204-B_160331A : 57 32414
Copper 55 mg/kg-dry 5 SW6020 03/31/16 18:08 / dck 03/29/16 09:49 ICPMS204-B_160331A : 57 32414
Lead 69 mg/kg-dry 5 SW6020 04/08/16 14:19 / dck 04/05/16 11:44 ICPMS204-B_160408A : 37 32481
Zinc 203 mg/kg-dry D 30 SW6020 03/31/16 18:08 / dck 03/29/16 09:49 ICPMS204-B_160331A : 57 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.

Definitions:  p . RL increased due to sample matrix.
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Client: MT DEQ-Federal Superfund

Client Sample ID: CFR-34 Sediment Sieve <0.065mm

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Project: CFR Monitoring-474374
Collection Date: 03/14/16 14:30 DateReceived: 03/16/16

Lab ID: H16030296-022 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment
Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS

Moisture 58.1 wt% 0.2 D2974 03/30/16 08:04 / AH JRYING OVEN 2_160329A : 4 R114087
SIEVE ANALYSIS

No. 230 (63 um), Passed 8.0 wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A: 3 R114094
3050 EXTRACTABLE METALS

Arsenic 178 mg/kg-dry 1 SW6020 03/31/16 18:12 / dck 03/29/16 09:49 ICPMS204-B_160331A : 58 32414
Cadmium 10.5 mg/kg-dry 0.4 SW6020 03/31/16 18:12 / dck 03/29/16 09:49 ICPMS204-B_160331A : 58 32414
Copper 1770  mg/kg-dry 5 SW6010B 04/01/16 12:06 / sld 03/29/16 09:49 ICP2-HE_160401B : 35 32414
Lead 278 mg/kg-dry 5 SW6020 04/08/16 14:22 / dck 04/05/16 11:44 |ICPMS204-B_160408A : 38 32481
Zinc 1710  mg/kg-dry 5 SW6010B 04/01/16 12:06 / sld  03/29/16 09:49 ICP2-HE_160401B : 35 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Client: MT DEQ-Federal Superfund

Client Sample ID: CFR-27H Sediment Sieve <0.065mm

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Project: CFR Monitoring-474374
Collection Date: 03/14/16 16:00 DateReceived: 03/16/16

Lab ID: H16030296-023 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS
Moisture 57.1  wt% 0.2 D2974 03/30/16 08:04 / AH JRYING OVEN 2_160329A : 5 R114087
SIEVE ANALYSIS
No. 230 (63 um), Passed 20.7 wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A: 4 R114094
3050 EXTRACTABLE METALS
Arsenic 157 mg/kg-dry 1 SW6020 03/31/16 18:15 / dck 03/29/16 09:49 ICPMS204-B_160331A : 59 32414
Cadmium 7.1 mg/kg-dry 0.4 SW6020 03/31/16 18:15 / dck 03/29/16 09:49 ICPMS204-B_160331A : 59 32414
Copper 1470  mg/kg-dry 5 SW6010B 04/01/16 12:10/ sld 03/29/16 09:49 ICP2-HE_160401B : 36 32414
Lead 238 mg/kg-dry 5 SW6020 04/08/16 14:25 / dck 04/05/16 11:44 ICPMS204-B_160408A : 39 32481
Zinc 1310  mg/kg-dry 5 SW6010B 04/01/16 12:10/ sld  03/29/16 09:49 ICP2-HE_160401B : 36 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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LABORATORIES J

Client:

MT DEQ-Federal Superfund

Client Sample ID: CFR-11F Sediment Sieve <0.065mm

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/15/16 08:45

Project: CFR Monitoring-474374

DateReceived: 03/16/16

Lab ID: H16030296-024 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS
Moisture 60.4  wt% 0.2 D2974 03/30/16 08:04 / AH JRYING OVEN 2_160329A : 6 R114087
SIEVE ANALYSIS
No. 230 (63 um), Passed 20.4  wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A: 5 R114094
3050 EXTRACTABLE METALS
Arsenic 136 mg/kg-dry 1 SW6020 03/31/16 18:18 / dck 03/29/16 09:49 ICPMS204-B_160331A : 60 32414
Cadmium 5.9 mg/kg-dry 0.4 SW6020 03/31/16 18:18 / dck 03/29/16 09:49 ICPMS204-B_160331A : 60 32414
Copper 1150  mg/kg-dry 5 SW6020 03/31/16 18:18 / dck 03/29/16 09:49 ICPMS204-B_160331A : 60 32414
Lead 206 mg/kg-dry 5 SW6020 04/08/16 14:29 / dck 04/05/16 11:44 |ICPMS204-B_160408A : 40 32481
Zinc 1150  mg/kg-dry D 30 SW6020 03/31/16 18:18 / dck 03/29/16 09:49 ICPMS204-B_160331A : 60 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:  p . RL increased due to sample matrix.
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LABORATORIES J

Client: MT DEQ-Federal Superfund

Client Sample ID: CFR-07D Sediment Sieve <0.065mm

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Project: CFR Monitoring-474374
Collection Date: 03/15/16 10:15 DateReceived: 03/16/16

Lab ID: H16030296-025 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS
Moisture 64.0 wt% 0.2 D2974 03/30/16 08:04 / AH JRYING OVEN 2_160329A : 7 R114087
SIEVE ANALYSIS
No. 230 (63 um), Passed 18.0  wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A: 6 R114094
3050 EXTRACTABLE METALS
Arsenic 206 mg/kg-dry 1 SW6020 03/31/16 18:21 / dck 03/29/16 09:49 ICPMS204-B_160331A : 61 32414
Cadmium 9.4 mg/kg-dry 0.5 SW6020 03/31/16 18:21 / dck 03/29/16 09:49 ICPMS204-B_160331A : 61 32414
Copper 1790  mg/kg-dry 5 SW6010B 04/01/16 12:24 / sld  03/29/16 09:49 ICP2-HE_160401B : 40 32414
Lead 270 mg/kg-dry 5 SW6020 04/08/16 14:32 / dck 04/05/16 11:44 ICPMS204-B_160408A : 41 32481
Zinc 1570  mg/kg-dry 5 SW6010B 04/01/16 12:24 / sld  03/29/16 09:49 ICP2-HE_160401B : 40 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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LABORATORIES J

Client: MT DEQ-Federal Superfund

Client Sample ID: CFR-03A Sediment Sieve <0.065mm

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Project: CFR Monitoring-474374
Collection Date: 03/15/16 11:15 DateReceived: 03/16/16

Lab ID: H16030296-026 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS
Moisture 64.6  wt% 0.2 D2974 03/30/16 08:04 / AH JRYING OVEN 2_160329A : 8 R114087
SIEVE ANALYSIS
No. 230 (63 um), Passed 13.5  wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A : 7 R114094
3050 EXTRACTABLE METALS
Arsenic 192 mg/kg-dry 1 SW6020 03/31/16 18:24 / dck 03/29/16 09:49 ICPMS204-B_160331A : 62 32414
Cadmium 10.1 mg/kg-dry 0.5 SW6020 03/31/16 18:24 / dck 03/29/16 09:49 ICPMS204-B_160331A : 62 32414
Copper 1550  mg/kg-dry 5 SW6010B 04/01/16 12:28 / sld  03/29/16 09:49 ICP2-HE_160401B : 41 32414
Lead 274 mg/kg-dry 5 SW6020 04/08/16 14:35 / dck 04/05/16 11:44 |ICPMS204-B_160408A : 42 32481
Zinc 1570  mg/kg-dry 5 SW6010B 04/01/16 12:28 / sld  03/29/16 09:49 ICP2-HE_160401B : 41 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:

Page 47 of 81



ENERGY

LABORATORIES

Client: MT DEQ-Federal Superfund
Client Sample ID: WSC-SBC Sediment Sieve <0.065mm

m Trust our People.Trust our Data. |

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Project: CFR Monitoring-474374
Collection Date: 03/15/16 12:30 DateReceived: 03/16/16

Lab ID: H16030296-027 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS
Moisture 70.0  wt% 0.2 D2974 03/30/16 08:04 / AH JRYING OVEN 2_160329A : 9 R114087
SIEVE ANALYSIS
No. 230 (63 um), Passed 155  wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A: 8 R114094
3050 EXTRACTABLE METALS
Arsenic 129 mg/kg-dry 1 SW6020 03/31/16 18:37 / dck 03/29/16 09:49 ICPMS204-B_160331A : 66 32414
Cadmium 55 mg/kg-dry 0.5 SW6020 03/31/16 18:37 / dck 03/29/16 09:49 ICPMS204-B_160331A : 66 32414
Copper 1160  mg/kg-dry 5 SW6020 03/31/16 18:37 / dck 03/29/16 09:49 ICPMS204-B_160331A : 66 32414
Lead 154 mg/kg-dry 5 SW6020 04/08/16 14:38 / dck 04/05/16 11:44 |ICPMS204-B_160408A : 43 32481
Zinc 535 mg/kg-dry D 40 SW6020 03/31/16 18:37 / dck 03/29/16 09:49 ICPMS204-B_160331A : 66 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:  p . RL increased due to sample matrix.
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LABORATORIES J

Client:

MT DEQ-Federal Superfund

Client Sample ID: SS-25 Sediment Sieve <0.065mm

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/15/16 13:30

Project: CFR Monitoring-474374

DateReceived: 03/16/16

Lab ID: H16030296-028 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment
Run

Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS

Moisture 72.8  wt% 0.2 D2974 03/30/16 08:04 / AH RYING OVEN 2_160329A : 10 R114087
SIEVE ANALYSIS

No. 230 (63 um), Passed 2.0 wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A: 9 R114094
3050 EXTRACTABLE METALS

Arsenic 191 mg/kg-dry 1 SW6020 03/31/16 18:41 / dck 03/29/16 09:49 ICPMS204-B_160331A : 67 32414
Cadmium 10.6 mg/kg-dry 0.6 SW6020 03/31/16 18:41 / dck 03/29/16 09:49 ICPMS204-B_160331A : 67 32414
Copper 485 mg/kg-dry 5 SW6020 03/31/16 18:41 / dck 03/29/16 09:49 ICPMS204-B_160331A : 67 32414
Lead 471 mg/kg-dry 5 SW6020 04/08/16 14:41 / dck 04/05/16 11:44 ICPMS204-B_160408A : 44 32481
Zinc 1610  mg/kg-dry D 40 SW6020 03/31/16 18:41 / dck 03/29/16 09:49 ICPMS204-B_160331A : 67 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:

D - RL increased due to sample matrix.
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E&RGY m Trust our People. Trust our Data. (
LABORATORIES J

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374
Client Sample ID: MWB-SBC Sediment Sieve <0.065mm Collection Date: 03/15/16 14:30 DateReceived: 03/16/16
Lab ID: H16030296-029 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS
Moisture 72.1 wit% 0.2 D2974 03/30/16 08:04 / AH RYING OVEN 2_160329A : 11 R114087
SIEVE ANALYSIS
No. 230 (63 um), Passed 3.0 wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A : 10 R114094
3050 EXTRACTABLE METALS
Arsenic 314 mg/kg-dry 1 SW6020 03/31/16 18:44 / dck 03/29/16 09:49 ICPMS204-B_160331A : 68 32414
Cadmium 8.8 mg/kg-dry 0.6 SW6020 03/31/16 18:44 / dck 03/29/16 09:49 ICPMS204-B_160331A : 68 32414
Copper 374 mg/kg-dry 5 SW6020 03/31/16 18:44 / dck 03/29/16 09:49 ICPMS204-B_160331A : 68 32414
Lead 214 mg/kg-dry 5 SW6020 04/08/16 14:55 / dck 04/05/16 11:44 |ICPMS204-B_160408A : 48 32481
Zinc 1360  mg/kg-dry D 40 SW6020 03/31/16 18:44 / dck 03/29/16 09:49 ICPMS204-B_160331A : 68 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.

Definitions:  p . RL increased due to sample matrix.
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LABORATORIES J

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374
Client Sample ID: MCWC-MWB Sediment Sieve <0.065mm Collection Date: 03/15/16 16:00 DateReceived: 03/16/16
Lab ID: H16030296-030 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS
Moisture 69.2 wit% 0.2 D2974 03/30/16 08:04 / AH RYING OVEN 2_160329A : 12 R114087
SIEVE ANALYSIS
No. 230 (63 um), Passed 40.7 wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A: 11 R114094
3050 EXTRACTABLE METALS
Arsenic 130 mg/kg-dry 1 SW6020 03/31/16 18:47 / dck 03/29/16 09:49 ICPMS204-B_160331A : 69 32414
Cadmium 7.1 mg/kg-dry 0.5 SW6020 03/31/16 18:47 / dck 03/29/16 09:49 ICPMS204-B_160331A : 69 32414
Copper 541 mg/kg-dry 5 SW6020 03/31/16 18:47 / dck 03/29/16 09:49 ICPMS204-B_160331A : 69 32414
Lead 184 mg/kg-dry 5 SW6020 04/08/16 14:58 / dck 04/05/16 11:44 ICPMS204-B_160408A : 49 32481
Zinc 746 mg/kg-dry D 40 SW6020 03/31/16 18:47 / dck 03/29/16 09:49 ICPMS204-B_160331A : 69 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.

Definitions:  p . RL increased due to sample matrix.
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LABORATORIES J

College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

Client: MT DEQ-Federal Superfund

Client Sample ID: CFR-27H Duplicate Sediment Sieve <0.065mm

Billings, MT 800.735.4489 « Casper, WY 888.235.0515

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Project: CFR Monitoring-474374
Collection Date: 03/14/16 16:00 DateReceived: 03/16/16

Lab ID: H16030296-031 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS
Moisture 60.1  wt% 0.2 D2974 03/30/16 08:04 / AH RYING OVEN 2_160329A : 14 R114087
SIEVE ANALYSIS
No. 230 (63 um), Passed 23.8  wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A : 12 R114094
3050 EXTRACTABLE METALS
Arsenic 156 mg/kg-dry 1 SW6020 03/31/16 18:50 / dck 03/29/16 09:49 ICPMS204-B_160331A:70 32414
Cadmium 6.8 mg/kg-dry 0.4 SW6020 03/31/16 18:50 / dck 03/29/16 09:49 ICPMS204-B_160331A:70 32414
Copper 1370  mg/kg-dry 5 SW6010B 04/01/16 12:46 / sld 03/29/16 09:49 ICP2-HE_160401B : 46 32414
Lead 280 mg/kg-dry 5 SW6020 04/08/16 15:01 / dck 04/05/16 11:44 ICPMS204-B_160408A : 50 32481
Zinc 1320  mg/kg-dry 5 SW6010B 04/01/16 12:46 / sld 03/29/16 09:49 ICP2-HE_160401B : 46 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund Project: CFR Monitoring-474374
Client Sample ID: CFR-11F Duplicate Sediment Sieve <0.065mm Collection Date: 03/15/16 08:45 DateReceived: 03/16/16
Lab ID: H16030296-032 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS
Moisture 61.8 wit% 0.2 D2974 03/30/16 08:04 / AH RYING OVEN 2_160329A : 15 R114087
SIEVE ANALYSIS
No. 230 (63 um), Passed 27.4  wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A : 13 R114094
3050 EXTRACTABLE METALS
Arsenic 145 mg/kg-dry 1 SW6020 03/31/16 18:53 / dck 03/29/16 09:49 ICPMS204-B_160331A:71 32414
Cadmium 5.9 mg/kg-dry 0.4 SW6020 03/31/16 18:53 / dck 03/29/16 09:49 ICPMS204-B_160331A: 71 32414
Copper 1150 mg/kg-dry 5 SW6020 03/31/16 18:53 / dck 03/29/16 09:49 ICPMS204-B_160331A: 71 32414
Lead 223 mg/kg-dry 5 SW6020 04/08/16 15:04 / dck 04/05/16 11:44 |ICPMS204-B_160408A : 51 32481
Zinc 1200  mg/kg-dry D 30 SW6020 03/31/16 18:53 / dck 03/29/16 09:49 ICPMS204-B_160331A:71 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.

Definitions:  p . RL increased due to sample matrix.
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Client:

MT DEQ-Federal Superfund

Client Sample ID: LC-7.5 Sediment Sieve <0.065mm

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/15/16 17:30

Project: CFR Monitoring-474374

DateReceived: 03/16/16

Lab ID: H16030296-033 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS
Moisture 60.7  wt% 0.2 D2974 03/30/16 08:04 / AH RYING OVEN 2_160329A : 16 R114087
SIEVE ANALYSIS
No. 230 (63 um), Passed 23.2  wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A: 14 R114094
3050 EXTRACTABLE METALS
Arsenic 76 mg/kg-dry 1 SW6020 03/31/16 18:57 / dck 03/29/16 09:49 ICPMS204-B_160331A: 72 32414
Cadmium 2.9 mg/kg-dry 0.4 SW6020 03/31/16 18:57 / dck 03/29/16 09:49 ICPMS204-B_160331A: 72 32414
Copper 390 mg/kg-dry 5 SW6020 03/31/16 18:57 / dck 03/29/16 09:49 ICPMS204-B_160331A: 72 32414
Lead 74 mg/kg-dry 5 SW6020 04/08/16 15:07 / dck 04/05/16 11:44 |ICPMS204-B_160408A : 52 32481
Zinc 292 mg/kg-dry D 30 SW6020 03/31/16 18:57 / dck 03/29/16 09:49 ICPMS204-B_160331A: 72 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:  p . RL increased due to sample matrix.
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Client:

MT DEQ-Federal Superfund

Client Sample ID: RTC-1.5 Sediment Sieve <0.065mm

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 « Gillette, WY 866.686.7175  Helena, MT 877.472.0711

LABORATORY ANALYTICAL REPORT
Prepared by Helena, MT Branch

Collection Date: 03/15/16 18:00

Project: CFR Monitoring-474374

DateReceived: 03/16/16

Lab ID: H16030296-034 Report Date: 04/21/16 Revised Date: 04/26/16
Matrix: Sediment

Run
Analyses Result  Units Qualifiers RL MDL Method Analysis Date / By Prep Date RunID Order BatchID
PHYSICAL CHARACTERISTICS
Moisture 68.6  wt% 0.2 D2974 03/30/16 08:04 / AH RYING OVEN 2_160329A : 17 R114087
SIEVE ANALYSIS
No. 230 (63 um), Passed 2.6 wt%-wet 0.1 SSSA 15-2  03/23/16 10:59 / edp MISC SOILS_160323A : 15 R114094
3050 EXTRACTABLE METALS
Arsenic 39 mg/kg-dry 1 SW6020 03/31/16 19:10 / dck 03/29/16 09:49 ICPMS204-B_160331A:76 32414
Cadmium 25 mg/kg-dry 0.5 SW6020 03/31/16 19:10 / dck 03/29/16 09:49 ICPMS204-B_160331A: 76 32414
Copper 122 mg/kg-dry 5 SW6020 03/31/16 19:10 / dck 03/29/16 09:49 ICPMS204-B_160331A: 76 32414
Lead 251 mg/kg-dry 5 SW6020 04/08/16 15:27 / dck 04/05/16 11:44 |ICPMS204-B_160408A : 58 32481
Zinc 198 mg/kg-dry D 40 SW6020 03/31/16 19:10 / dck 03/29/16 09:49 ICPMS204-B_160331A: 76 32414
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
Definitions:  p . RL increased due to sample matrix.
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QA/QC Summary Report

Prepared by Helena, MT Branch

Billings, MT 850.735.4489 e Casper, WY 888.235.0515
College Station, TX 888.690.2218 e« Gillette, WY 866.686.7175  Helena, MT 877.472.0711

Revised Date: 04/26/16
Client: MT DEQ-Federal Superfund Report Date: 04/21/16
Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  A2320 B Batch: R113714
Lab ID: MB Method Blank Run: PHSC_101-H_160317A 03/17/16 15:34
Alkalinity, Total as CaCO3 2 mg/L 0.2
Lab ID: LCS Laboratory Control Sample Run: PHSC_101-H_160317A 03/17/16 15:40
Alkalinity, Total as CaCO3 590 mg/L 4.0 98 90 110
Lab ID: H16030165-005ADUP 2 Sample Duplicate Run: PHSC_101-H_160317A 03/17/16 15:59
Alkalinity, Total as CaCO3 90 mg/L 4.0 2.7 10
Bicarbonate as HCO3 110 mg/L 4.0 2.7 10
Lab ID: H16030296-013ADUP 2 Sample Duplicate Run: PHSC_101-H_160317A 03/17/16 18:08
Alkalinity, Total as CaCO3 100 mg/L 4.0 0.9 10
Bicarbonate as HCO3 120 mg/L 4.0 0.9 10
Lab ID: MB Method Blank Run: PHSC_101-H_160317A 03/17/16 18:13
Alkalinity, Total as CaCO3 2 mg/L 0.2
Lab ID: LCS Laboratory Control Sample Run: PHSC_101-H_160317A 03/17/16 18:18
Alkalinity, Total as CaCO3 590 mg/L 4.0 99 20 110
Lab ID: H16030296-014ADUP 2 Sample Duplicate Run: PHSC_101-H_160317A 03/17/16 18:35
Alkalinity, Total as CaCO3 120 mg/L 4.0 1.2 10
Bicarbonate as HCO3 140 mg/L 4.0 1.2 10
Lab ID: H16030301-018ADUP 2 Sample Duplicate Run: PHSC_101-H_160317A 03/17/16 20:55
Alkalinity, Total as CaCO3 170 mg/L 4.0 0.8 10
Bicarbonate as HCO3 200 mg/L 4.0 0.8 10

Qualifiers:
RL - Analyte reporting limit.

ND - Not detected at the reporting limit.

Page 56 of 81



Billings, MT 860.735.4489 e Casper, WY 888.235.0515

EMRGY w Trust our People. Trust our Data.
B B / College Station, TX 888.690.2218 « Gillette, WY 866.686.7175 e Helena, MT 877.472.0711

QA/QC Summary Report

Prepared by Helena, MT Branch Revised Date: 04/26/16

Client: MT DEQ-Federal Superfund Report Date: 04/21/16
Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  A2540 D Batch: TSS160316A
Lab ID: MB-1_160316A Method Blank Run: ACCU-124 (14410200)_16031 03/16/16 14:36
Solids, Total Suspended TSS @ 105 C ND mg/L 0.1
Lab ID: LCS-2_160316A Laboratory Control Sample Run: ACCU-124 (14410200)_16031 03/16/16 14:37
Solids, Total Suspended TSS @ 105 C 90.0 mg/L 10 90 80 120
Lab ID: H16030267-001BDUP Sample Duplicate Run: ACCU-124 (14410200)_16031 03/16/16 14:37
Solids, Total Suspended TSS @ 105 C 6.00 mg/L 10 5
Lab ID: H16030276-001BDUP Sample Duplicate Run: ACCU-124 (14410200)_16031 03/16/16 15:22
Solids, Total Suspended TSS @ 105 C 26.0 mg/L 10 18 5 R

- Since the difference between he analytical result for the sample and its duplicate is less than the reporting limit, the RPD variance is not considered significant.
Lab ID: MB-25_160316A Method Blank Run: ACCU-124 (14410200)_16031 03/16/16 15:24
Solids, Total Suspended TSS @ 105 C ND mg/L 0.1
Lab ID: LCS-26_160316A Laboratory Control Sample Run: ACCU-124 (14410200)_16031 03/16/16 15:25
Solids, Total Suspended TSS @ 105 C 95.0 mg/L 10 95 80 120
Lab ID: H16030281-002BDUP Sample Duplicate Run: ACCU-124 (14410200)_16031 03/16/16 15:25
Solids, Total Suspended TSS @ 105 C 5.00 mg/L 10 5

- Since the difference between he analytical result for the sample and its duplicate is less than the reporting limit, the RPD variance is not considered significant.

Qualifiers:
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
R - RPD exceeds advisory limit.
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Prepared by Helena, MT Branch

Billings, MT 800.735.4489 « Casper, WY 888.235.0515

College Station, TX 888.690.2218 e« Gillette, WY 866.686.7175  Helena, MT 877.472.0711

QA/QC Summary Report

Revised Date: 04/26/16

Client: MT DEQ-Federal Superfund Report Date: 04/21/16

Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  A4500 N-C Analytical Run: FIA203-HE_160318B
Lab ID: ccv Continuing Calibration Verification Standard 03/18/16 10:46
Nitrogen, Total 0.494 mg/L 0.10 99 90 110

Lab ID: ICB Initial Calibration Blank, Instrument Blank 03/18/16 10:47
Nitrogen, Total 0.0224 mg/L 0.10 0 0

Lab ID: CCVv Continuing Calibration Verification Standard 03/18/16 11:06
Nitrogen, Total 0.492 mg/L 0.10 98 90 110

Method:  A4500 N-C Batch: 32307
Lab ID: LCS-32307 Laboratory Control Sample Run: FIA203-HE_160318B 03/18/16 10:48
Nitrogen, Total 6.22 mg/L 0.15 98 90 110

Lab ID: MB-32307 Method Blank Run: FIA203-HE_160318B 03/18/16 10:49
Nitrogen, Total ND mg/L 0.007

Lab ID: H16030296-001Ams Sample Matrix Sp ke Run: FIA203-HE_160318B 03/18/16 10:52
Nitrogen, Total 1.30 mg/L 0.10 97 90 110

Lab ID: H16030296-001Amsd Sample Matrix Sp ke Duplicate Run: FIA203-HE_160318B 03/18/16 10:53
Nitrogen, Total 1.39 mg/L 0.10 106 90 110 6.6 20

Lab ID: H16030296-011Ams Sample Matrix Sp ke Run: FIA203-HE_160318B 03/18/16 11:08
Nitrogen, Total 0.994 mg/L 0.10 99 90 110

Lab ID: H16030296-011Amsd Sample Matrix Sp ke Duplicate Run: FIA203-HE_160318B 03/18/16 11:10
Nitrogen, Total 0.973 mg/L 0.10 97 90 110 2.1 20

Qualifiers:

RL - Analyte reporting limit.

ND - Not detected at the reporting limit.
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 e« Gillette, WY 866.686.7175  Helena, MT 877.472.0711

QA/QC Summary Report

Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund
Project: CFR Monitoring-474374

Revised Date: 04/26/16
Report Date: 04/21/16
Work Order: H16030296

Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  A5310C Analytical Run: SUB-C210120
Lab ID: ccv Continuing Calibration Verification Standard 03/21/16 15:59
Organic Carbon, Dissolved (DOC) 4.90 mg/L 0.50 98 920 110

Lab ID: CCV-7923 Continuing Calibration Verification Standard 03/21/16 19:58
Organic Carbon, Dissolved (DOC) 4.85 mg/L 0.50 97 90 110

Method:  A5310C Batch: C_R210120
Lab ID: MBLK Method Blank Run: SUB-C210120 03/21/16 15:40
Organic Carbon, Dissolved (DOC) 0.2 mg/L 0.04

Lab ID: H16030296-001E Sample Matrix Sp ke Run: SUB-C210120 03/21/16 16:49
Organic Carbon, Dissolved (DOC) 20.8 mg/L 0.50 95 85 115

Lab ID: H16030296-001E Sample Matrix Sp ke Duplicate Run: SUB-C210120 03/21/16 17:04
Organic Carbon, Dissolved (DOC) 21.4 mg/L 0.50 98 85 115 2.8 10

Lab ID: H16030296-010E Sample Matrix Sp ke Run: SUB-C210120 03/21/16 21:11
Organic Carbon, Dissolved (DOC) 22.2 mg/L 0.50 99 85 115

Lab ID: H16030296-010E Sample Matrix Sp ke Duplicate Run: SUB-C210120 03/21/16 21:26
Organic Carbon, Dissolved (DOC) 21.3 mg/L 0.50 94 85 115 4.2 10

Lab ID: LCS-8116 Laboratory Control Sample Run: SUB-C210120 03/21/16 23:56
Organic Carbon, Dissolved (DOC) 4.72 mg/L 0.50 90 20 110

Qualifiers:

RL - Analyte reporting limit.

ND - Not detected at the reporting limit.
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Client:
Project: CFR Monitoring-474374

Billings, MT 800.735.4489 « Casper, WY 888.235.0515

College Station, TX 888.690.2218 e« Gillette, WY 866.686.7175  Helena, MT 877.472.0711

QA/QC Summary Report

MT DEQ-Federal Superfund

Prepared by Helena, MT Branch

Revised Date: 04/26/16
Report Date: 04/21/16
Work Order: H16030296

Analyte Count Result

Units

RL %REC Low Limit High Limit RPD RPDLimit  Qual

Method: D2974

Lab ID: H16030296-020ADUP
Moisture
Lab ID: H16030296-030ADUP
Moisture

Qualifiers:

RL - Analyte reporting limit.

Sample Duplicate

77.5

wt%

Sample Duplicate

66.0

wit%

Batch: R114087

Run: SOIL DRYING OVEN 2_16032 03/30/16 08:04
0.20 2.2 20

Run: SOIL DRYING OVEN 2_16032 03/30/16 08:04
0.20 4.7 20

ND - Not detected at the reporting limit.
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QA/QC Summary Report

Prepared by Helena, MT Branch

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 e« Gillette, WY 866.686.7175  Helena, MT 877.472.0711

Revised Date: 04/26/16
Client: MT DEQ-Federal Superfund Report Date: 04/21/16
Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPDLimit  Qual

Method: E200.7
Lab ID: ICV
Calcium
Magnesium
Potassium

Sodium

Lab ID: CCv-1
Calcium
Magnesium
Potassium
Sodium

Lab ID: ICSA
Calcium
Magnesium
Potassium
Sodium

Lab ID: ICSAB
Calcium
Magnesium
Potassium
Sodium

Lab ID: ccv
Calcium
Magnesium
Potassium
Sodium

Lab ID: ccv
Calcium
Magnesium
Potassium
Sodium

Lab ID: Cccv
Calcium
Magnesium
Potassium
Sodium

Lab ID: ccv
Calcium
Magnesium
Potassium
Sodium

Qualifiers:

RL - Analyte reporting limit.

4 Initial Calibration Verification Standard

40.9
40.7
39.7
39.7

mg/L
mg/L
mg/L
mg/L

1.0
1.0
1.0
1.0

4 Continuing Calibration Verification Standard

25.0
24.7
24.4
24.5

mg/L
mg/L
mg/L
mg/L

1.0
1.0
1.0
1.0

4 Interference Check Sample A

473
494
-0.0107
0.0226

mg/L
mg/L
mg/L
mg/L

1.0
1.0
1.0
1.0

4 Interference Check Sample AB

471

494
18.9
19.0

mg/L
mg/L
mg/L
mg/L

1.0
1.0
1.0
1.0

4 Continuing Calibration Verification Standard

24.9
24.5
24.4
24.5

mg/L
mg/L
mg/L
mg/L

1.0
1.0
1.0
1.0

4 Continuing Calibration Verification Standard

25.0
24.6
24.9
24.8

mg/L
mg/L
mg/L
mg/L

1.0
1.0
1.0
1.0

4 Continuing Calibration Verification Standard

24.8
24.5
24.4
24.3

mg/L
mg/L
mg/L
mg/L

1.0
1.0
1.0
1.0

4 Continuing Calibration Verification Standard

24.8
24.5
24.1
24.1

mg/L
mg/L
mg/L
mg/L

1.0
1.0
1.0
1.0

ND - Not detected at the reporting limit.

102
102
99
99

100
99
98
98

95
99

94
99
94
95

100
98
98
98

100
98
100
99

99
98
98
97

99
98
96
96

95
95
95
95

95
95
95
95

80
80

80
80
80
80

90
90
90
90

90
90
90
90

90
90
90
90

90
90
90
90

Analytical Run: ICP2-HE_160318B

105
105
105
105

105
105
105
105

120
120

120
120
120
120

110
110
110
110

110
110
110
110

110
110
110
110

110
110
110
110

03/18/16 09:41

03/18/16 09:45

03/18/16 10:19

03/18/16 10:23

03/18/16 12:45

03/18/16 13:56

03/18/16 14:41

03/18/16 15:25
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QA/QC Summary Report

Prepared by Helena, MT Branch

Revised Date: 04/26/16
Client: MT DEQ-Federal Superfund Report Date: 04/21/16
Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual

Method: E200.7

Lab ID: MB-32303 4 Method Blank Run: ICP2-HE_160318B

Calcium ND mg/L 0.04

Magnesium ND mg/L 0.01

Potassium ND mg/L 0.04

Sodium ND mg/L 0.02

Lab ID: LCS-32303 4 Laboratory Control Sample Run: ICP2-HE_160318B

Calcium 25.3 mg/L 1.0 101 85 115
Magnesium 25.1 mg/L 1.0 100 85 115
Potassium 25.2 mg/L 1.0 101 85 115

Sodium 25.3 mg/L 1.0 101 85 115

Lab ID: H16030296-001CMS3 4 Sample Matrix Sp ke Run: ICP2-HE_160318B

Calcium 68.9 mg/L 1.0 101 70 130
Magnesium 36.0 mg/L 1.0 100 70 130
Potassium 28.1 mg/L 1.0 103 70 130

Sodium 34.8 mg/L 1.0 104 70 130

Lab ID: H16030296-001CMSD 4 Sample Matrix Sp ke Duplicate Run: ICP2-HE_160318B

Calcium 68.8 mg/L 1.0 100 70 130 0.1
Magnesium 36.2 mg/L 1.0 101 70 130 0.6
Potassium 28.7 mg/L 1.0 105 70 130 2.0
Sodium 35.4 mg/L 1.0 106 70 130 1.6
Lab ID: H16030296-010CDIL 4 Serial Dilution Run: ICP2-HE_160318B

Calcium 60.9 mg/L 1.0 0 0 0.8
Magnesium 13.9 mg/L 1.0 0 0 1.2
Potassium 3.80 mg/L 1.0 0 0 0.8
Sodium 17.5 mg/L 1.0 0 0 0.1
Lab ID: H16030296-010CMS3 4 Sample Matrix Sp ke Run: ICP2-HE_160318B

Calcium 85.3 mg/L 1.0 100 70 130
Magnesium 38.4 mg/L 1.0 99 70 130
Potassium 29.4 mg/L 1.0 102 70 130

Sodium 43.3 mg/L 1.0 103 70 130

Lab ID: H16030296-010CMSD 4 Sample Matrix Sp ke Duplicate Run: ICP2-HE_160318B

Calcium 87.6 mg/L 1.0 109 70 130 2.6
Magnesium 39.4 mg/L 1.0 103 70 130 2.6
Potassium 29.8 mg/L 1.0 104 70 130 14
Sodium 43.9 mg/L 1.0 106 70 130 15
Qualifiers:

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Batch: 32303
03/18/16 13:00

03/18/16 13:04

03/18/16 13:15

03/18/16 13:19
20
20
20
20

03/18/16 14:37
10
10
10
10

03/18/16 14:48

03/18/16 14:52
20
20
20
20

Page 62 of 81



ENERGY W Trust our People. Trustour Data. [ Billings, MT 800.735.4488 « Casper, WY 888.235.0515
LABORATORIES energy ) College Station, TX 888.690.2218 « Gillette, WY 866.686.7175 © Helena, MT 877.472.0711
QA/QC Summary Report

Prepared by Helena, MT Branch Revised Date: 04/26/16

Client: MT DEQ-Federal Superfund Report Date: 04/21/16

Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E200.8 Analytical Run: ICPMS204-B_160318A
Lab ID: ICV STD 5 Initial Calibration Verification Standard 03/18/16 10:37
Arsenic 0.0590 mg/L 0.0050 98 90 110

Cadmium 0.0299 mg/L 0.0010 100 90 110

Copper 0.0599 mg/L 0.010 100 90 110

Lead 0.0585 mg/L 0.010 98 90 110

Zinc 0.0610 mg/L 0.010 102 90 110

Lab ID: ICSA 5 Interference Check Sample A 03/18/16 10:40
Arsenic 0.000195 mg/L 0.0050

Cadmium 0.000620 mg/L 0.0010

Copper 0.000459 mg/L 0.010

Lead 0.000221 mg/L 0.010

Zinc 0.000662 mg/L 0.010

Lab ID: ICSAB 5 Interference Check Sample AB 03/18/16 10:44
Arsenic 0.0104 mg/L 0.0050 104 70 130

Cadmium 0.0106 mg/L 0.0010 106 70 130

Copper 0.0203 mg/L 0.010 102 70 130

Lead 0.000216 mg/L 0.010 0 0

Zinc 0.0100 mg/L 0.010 100 70 130

Lab ID: ICV STD 5 |Initial Calibration Verification Standard 03/18/16 19:18
Arsenic 0.0641 mg/L 0.0050 107 90 110

Cadmium 0.0319 mg/L 0.0010 106 20 110

Copper 0.0653 mg/L 0.010 109 90 110

Lead 0.0630 mg/L 0.010 105 90 110

Zinc 0.0647 mg/L 0.010 108 90 110

Lab ID: ICSA 5 Interference Check Sample A 03/18/16 19:21
Arsenic 0.000129 mg/L 0.0050

Cadmium 0.000562 mg/L 0.0010

Copper 0.000514 mg/L 0.010

Lead 0.000245 mg/L 0.010

Zinc 0.000543 mg/L 0.010

Lab ID: ICSAB 5 Interference Check Sample AB 03/18/16 19:24
Arsenic 0.0106 mg/L 0.0050 106 70 130

Cadmium 0.0103 mg/L 0.0010 103 70 130

Copper 0.0205 mg/L 0.010 103 70 130

Lead 0.000232 mg/L 0.010 0 0

Zinc 0.0105 mg/L 0.010 105 70 130

Method:  E200.8 Batch: 32303
Lab ID: MB-32303 9 Method Blank Run: ICPMS204-B_160318A 03/18/16 20:10
Arsenic 0.0002 mg/L 7E-05

Cadmium ND mg/L 1E-05

Calcium 0.01 mg/L 0.009
Qualifiers:

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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QA/QC Summary Report

Prepared by Helena, MT Branch

Revised Date: 04/26/16

Client: MT DEQ-Federal Superfund Report Date: 04/21/16

Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E200.8 Batch: 32303
Lab ID: MB-32303 9 Method Blank Run: ICPMS204-B_160318A 03/18/16 20:10
Copper 0.0003 mg/L 5E-05

Lead 4E-05 mg/L 2E-05

Magnesium 0.002 mg/L 0.002

Potassium 0.03 mg/L 0.01

Sodium 0.3 mg/L 0.005

Zinc 0.002 mg/L 0.0003

Lab ID: LCS-32303 9 Laboratory Control Sample Run: ICPMS204-B_160318A 03/18/16 20:13
Arsenic 0.526 mg/L 0.0010 105 85 115

Cadmium 0.255 mg/L 0.0010 102 85 115

Calcium 26.2 mg/L 1.0 105 85 115

Copper 0.509 mg/L 0.0050 102 85 115

Lead 0.509 mg/L 0.0010 102 85 115

Magnesium 25.6 mg/L 1.0 102 85 115

Potassium 25.8 mg/L 1.0 103 85 115

Sodium 25.5 mg/L 1.0 101 85 115

Zinc 0.506 mg/L 0.010 101 85 115

Lab ID: H16030296-001CMS3 9 Sample Matrix Sp ke Run: ICPMS204-B_160318A 03/18/16 20:42
Arsenic 0.540 mg/L 0.0010 107 70 130

Cadmium 0.256 mg/L 0.0010 102 70 130

Calcium 72.5 mg/L 1.0 113 70 130

Copper 0.524 mg/L 0.0050 102 70 130

Lead 0.531 mg/L 0.0010 106 70 130

Magnesium 37.7 mg/L 1.0 105 70 130

Potassium 28.6 mg/L 1.0 105 70 130

Sodium 35.5 mg/L 1.0 106 70 130

Zinc 0.517 mg/L 0.010 99 70 130

Lab ID: H16030296-001CMSD 9 Sample Matrix Sp ke Duplicate Run: ICPMS204-B_160318A 03/18/16 20:46
Arsenic 0.530 mg/L 0.0010 105 70 130 1.7 20

Cadmium 0.255 mg/L 0.0010 102 70 130 0.4 20

Calcium 70.1 mg/L 1.0 103 70 130 3.4 20

Copper 0.515 mg/L 0.0050 100 70 130 1.8 20

Lead 0.518 mg/L 0.0010 103 70 130 24 20
Magnesium 36.5 mg/L 1.0 100 70 130 3.3 20
Potassium 28.1 mg/L 1.0 103 70 130 1.9 20

Sodium 34.3 mg/L 1.0 101 70 130 34 20

Zinc 0.511 mg/L 0.010 98 70 130 1.2 20

Lab ID: H16030296-010CMS3 9 Sample Matrix Sp ke Run: ICPMS204-B_160318A 03/18/16 22:20
Arsenic 0.549 mg/L 0.0010 108 70 130

Cadmium 0.262 mg/L 0.0010 105 70 130

Calcium 89.4 mg/L 1.0 125 70 130

Copper 0.525 mg/L 0.0050 102 70 130
Qualifiers:

RL - Analyte reporting limit.

ND - Not detected at the reporting limit.
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QA/QC Summary Report

Prepared by Helena, MT Branch

College Station, TX 888.690.2218 e« Gillette, WY 866.686.7175  Helena, MT 877.472.0711

Revised Date: 04/26/16

Client: MT DEQ-Federal Superfund Report Date: 04/21/16

Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E200.8 Batch: 32303
Lab ID: H16030296-010CMS3 9 Sample Matrix Sp ke Run: ICPMS204-B_160318A 03/18/16 22:20
Lead 0.532 mg/L 0.0010 106 70 130

Magnesium 41.0 mg/L 1.0 108 70 130

Potassium 29.4 mg/L 1.0 103 70 130

Sodium 45.0 mg/L 1.0 111 70 130

Zinc 0.533 mg/L 0.010 102 70 130

Lab ID: H16030296-010CMSD 9 Sample Matrix Sp ke Duplicate Run: ICPMS204-B_160318A 03/18/16 22:23
Arsenic 0.504 mg/L 0.0010 99 70 130 8.5 20

Cadmium 0.241 mg/L 0.0010 96 70 130 8.3 20

Calcium 82.0 mg/L 1.0 96 70 130 8.5 20

Copper 0.485 mg/L 0.0050 94 70 130 7.9 20

Lead 0.491 mg/L 0.0010 98 70 130 8.1 20
Magnesium 38.2 mg/L 1.0 97 70 130 7.1 20
Potassium 26.9 mg/L 1.0 93 70 130 8.9 20

Sodium 41.8 mg/L 1.0 98 70 130 7.3 20

Zinc 0.487 mg/L 0.010 93 70 130 9.2 20

Method:  E200.8 Batch: R113783
Lab ID: ICB 4 Method Blank Run: ICPMS204-B_160318A 03/18/16 19:41
Arsenic ND mg/L 6E-05

Cadmium ND mg/L 1E-05

Copper ND mg/L 6E-05

Lead ND mg/L 5E-06

Lab ID: LFB 4 Laboratory Fortified Blank Run: ICPMS204-B_160318A 03/18/16 19:44
Arsenic 0.0542 mg/L 0.0050 108 85 115

Cadmium 0.0530 mg/L 0.0010 106 85 115

Copper 0.0534 mg/L 0.010 107 85 115

Lead 0.0515 mg/L 0.010 103 85 115

Lab ID: H16030270-004BMS 4 Sample Matrix Sp ke Run: ICPMS204-B_160318A 03/18/16 19:54
Arsenic 0.0603 mg/L 0.0010 119 70 130

Cadmium 0.0522 mg/L 0.0010 104 70 130

Copper 0.0526 mg/L 0.0050 103 70 130

Lead 0.0530 mg/L 0.0010 106 70 130

Lab ID: H16030270-004BMSD 4 Sample Matrix Sp ke Duplicate Run: ICPMS204-B_160318A 03/18/16 19:57
Arsenic 0.0567 mg/L 0.0010 112 70 130 6.1 20

Cadmium 0.0492 mg/L 0.0010 98 70 130 5.8 20

Copper 0.0500 mg/L 0.0050 98 70 130 5.0 20

Lead 0.0500 mg/L 0.0010 100 70 130 5.9 20

Lab ID: H16030296-009BMS 4 Sample Matrix Sp ke Run: ICPMS204-B_160318A 03/18/16 21:54
Arsenic 0.0650 mg/L 0.0010 107 70 130

Cadmium 0.0506 mg/L 0.0010 101 70 130

Copper 0.0531 mg/L 0.0050 98 70 130

Qualifiers:

RL - Analyte reporting limit.

ND - Not detected at the reporting limit.
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Billings, MT 860.735.4489 e Casper, WY 888.235.0515

QA/QC Summary Report

Prepared by Helena, MT Branch

Client: MT DEQ-Federal Superfund

College Station, TX 888.690.2218 e« Gillette, WY 866.686.7175  Helena, MT 877.472.0711

Revised Date: 04/26/16
Report Date: 04/21/16

Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E200.8 Batch: R113783
Lab ID: H16030296-009BMS 4 Sample Matrix Sp ke Run: ICPMS204-B_160318A 03/18/16 21:54
Lead 0.0497 mg/L 0.0010 99 70 130

Lab ID: H16030296-009BMSD 4 Sample Matrix Sp ke Duplicate Run: ICPMS204-B_160318A 03/18/16 21:57
Arsenic 0.0643 mg/L 0.0010 105 70 130 11 20

Cadmium 0.0494 mg/L 0.0010 99 70 130 24 20

Copper 0.0524 mg/L 0.0050 97 70 130 15 20

Lead 0.0486 mg/L 0.0010 97 70 130 2.2 20

Lab ID: H16030301-020AMS 4 Sample Matrix Sp ke Run: ICPMS204-B_160318A 03/19/16 00:24
Arsenic 0.0503 mg/L 0.0010 101 70 130

Cadmium 0.0509 mg/L 0.0010 102 70 130

Copper 0.0558 mg/L 0.0050 101 70 130

Lead 0.0496 mg/L 0.0010 98 70 130

Lab ID: H16030301-020AMSD 4 Sample Matrix Sp ke Duplicate Run: ICPMS204-B_160318A 03/19/16 00:27
Arsenic 0.0531 mg/L 0.0010 106 70 130 5.4 20

Cadmium 0.0536 mg/L 0.0010 107 70 130 5.2 20

Copper 0.0585 mg/L 0.0050 106 70 130 4.8 20

Lead 0.0510 mg/L 0.0010 100 70 130 2.9 20
Qualifiers:

RL - Analyte reporting limit.

ND - Not detected at the reporting limit.
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QA/QC Summary Report

Prepared by Helena, MT Branch
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Revised Date: 04/26/16

Client: MT DEQ-Federal Superfund Report Date: 04/21/16

Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E200.8 Analytical Run: ICPMS204-B_160321A
Lab ID: ICV STD Initial Calibration Verification Standard 03/21/16 11:47
Zinc 0.0605 mg/L 0.010 101 90 110

Lab ID: ICSA Interference Check Sample A 03/21/16 11:50
Zinc 0.000660 mg/L 0.010

Lab ID: ICSAB Interference Check Sample AB 03/21/16 11:53
Zinc 0.0103 mg/L 0.010 103 70 130

Method: E200.8 Batch: 32303
Lab ID: MB-32303 9 Method Blank Run: ICPMS204-B_160321A 03/22/16 00:09
Arsenic 0.0001 mg/L 7E-05

Cadmium ND mg/L 1E-05

Calcium 0.03 mg/L 0.009

Copper 0.0001 mg/L 5E-05

Lead 2E-05 mg/L 2E-05

Magnesium ND mg/L 0.002

Potassium 0.02 mg/L 0.01

Sodium 0.03 mg/L 0.005

Zinc 0.002 mg/L 0.0003

Method: E200.8 Batch: R113863
Lab ID: ICB Method Blank Run: ICPMS204-B_160321A 03/21/16 12:21
Zinc 0.0003 mg/L 0.0002

Lab ID: LFB Laboratory Fortified Blank Run: ICPMS204-B_160321A 03/21/16 12:24
Zinc 0.0535 mg/L 0.010 106 85 115

Lab ID: H16030296-002BMS Sample Matrix Sp ke Run: ICPMS204-B_160321A 03/21/16 22:34
Zinc 0.0624 mg/L 0.010 110 70 130

Lab ID: H16030296-002BMSD Sample Matrix Sp ke Duplicate Run: ICPMS204-B_160321A 03/21/16 22:37
Zinc 0.0623 mg/L 0.010 110 70 130 0.1 20

Lab ID: H16030296-012BMS Sample Matrix Sp ke Run: ICPMS204-B_160321A 03/21/16 23:26
Zinc 0.0509 mg/L 0.010 95 70 130

Lab ID: H16030296-012BMSD Sample Matrix Sp ke Duplicate Run: ICPMS204-B_160321A 03/21/16 23:30
Zinc 0.0535 mg/L 0.010 100 70 130 5.0 20
Qualifiers:

RL - Analyte reporting limit.

ND - Not detected at the reporting limit.
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QA/QC Summary Report

Prepared by Helena, MT Branch

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 e« Gillette, WY 866.686.7175  Helena, MT 877.472.0711

Revised Date: 04/26/16
Client: MT DEQ-Federal Superfund Report Date: 04/21/16
Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E245.1 Analytical Run: HGCV202-H_160321A
Lab ID: ICV Initial Calibration Verification Standard 03/21/16 10:54
Mercury 0.000202 mg/L 0.00010 101 90 110
Lab ID: Ccvi Continuing Calibration Verification Standard 03/21/16 10:56
Mercury 0.000203 mg/L 0.00010 101 90 110
Method:  E245.1 Batch: 32298
Lab ID: MB-32298 Method Blank Run: HGCV202-H_160321A 03/21/16 11:17
Mercury ND mg/L 1E-06
Lab ID: LCS-32298 Laboratory Control Sample Run: HGCV202-H_160321A 03/21/16 11:20
Mercury 0.000152 mg/L 0.00010 102 90 110
Lab ID: H16030280-001BMS Sample Matrix Sp ke Run: HGCV202-H_160321A 03/21/16 11:31
Mercury 0.000156 mg/L 0.00010 104 70 130
Lab ID: H16030280-001BMSD Sample Matrix Sp ke Duplicate Run: HGCV202-H_160321A 03/21/16 11:34
Mercury 0.000153 mg/L 0.00010 102 70 130 2.2 20
Lab ID: H16030296-018AMS Sample Matrix Sp ke Run: HGCV202-H_160321A 03/21/16 11:51
Mercury 0.00017 mg/L 0.00010 93 70 130
Lab ID: H16030296-018AMSD Sample Matrix Sp ke Duplicate Run: HGCV202-H_160321A 03/21/16 11:54
Mercury 0.00018 mg/L 0.00010 96 70 130 21 20
Qualifiers:

RL - Analyte reporting limit.

ND - Not detected at the reporting limit.
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QA/QC Summary Report

Prepared by Helena, MT Branch

Revised Date: 04/26/16
Client: MT DEQ-Federal Superfund Report Date: 04/21/16
Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E300.0 Analytical Run: 1C102-H_160317A
Lab ID: ICV 2 Initial Calibration Verification Standard 03/17/16 14:14
Chloride 102 mg/L 1.0 102 90 110
Sulfate 401 mg/L 1.0 100 90 110
Lab ID: CCV031716-1 2 Continuing Calibration Verification Standard 03/17/16 14:36
Chloride 102 mg/L 1.0 102 90 110
Sulfate 399 mg/L 1.0 100 90 110
Lab ID: CCV031716-2 2 Continuing Calibration Verification Standard 03/17/16 17:23
Chloride 102 mg/L 1.0 102 90 110
Sulfate 400 mg/L 1.0 100 90 110

Method: E300.0

Lab ID: ICB 2 Method Blank Run: IC102-H_160317A

Chloride 0.04 mg/L 0.006

Sulfate 0.08 mg/L 0.05

Lab ID: LFB 2 Laboratory Fortified Blank Run: IC102-H_160317A

Chloride 49.1 mg/L 1.0 98 90 110

Sulfate 215 mg/L 1.0 107 90 110

Lab ID: H16030296-010AMS 2 Sample Matrix Sp ke Run: IC102-H_160317A

Chloride 69.8 mg/L 1.0 104 90 110

Sulfate 312 mg/L 1.0 102 90 110

Lab ID: H16030296-010AMSD 2 Sample Matrix Sp ke Duplicate Run: IC102-H_160317A

Chloride 69.6 mg/L 1.0 103 90 110 0.4
Sulfate 311 mg/L 1.0 102 90 110 0.1
Lab ID: H16030301-003AMS 2 Sample Matrix Sp ke Run: IC102-H_160317A

Chloride 56.2 mg/L 1.0 99 90 110

Sulfate 239 mg/L 1.0 104 90 110

Lab ID: H16030301-003AMSD 2 Sample Matrix Sp ke Duplicate Run: 1IC102-H_160317A

Chloride 56.9 mg/L 1.0 100 90 110 1.2
Sulfate 238 mg/L 1.0 104 90 110 0.2
Qualifiers:

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Batch: R113754
03/17/16 14:03

03/17/16 14:25

03/17/16 17:00

03/17/16 17:12
20
20

03/17/16 19:47

03/17/16 19:58
20
20
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QA/QC Summary Report

Revised Date: 04/26/16
Client: MT DEQ-Federal Superfund Report Date: 04/21/16
Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E350.1 Analytical Run: FIA203-HE_160321A
Lab ID: ICV Initial Calibration Verification Standard 03/21/16 09:17

Nitrogen, Ammonia as N 9.62 mg/L 0.25 104 90 110

Lab ID: CCcv Continuing Calibration Verification Standard 03/21/16 09:19
Nitrogen, Ammonia as N 0.492 mg/L 0.050 98 90 110

Lab ID: ICB Initial Calibration Blank, Instrument Blank 03/21/16 09:20
Nitrogen, Ammonia as N 0.0498 mg/L 0.050 0 0

Lab ID: CCcVv Continuing Calibration Verification Standard 03/21/16 09:37
Nitrogen, Ammonia as N 0.497 mg/L 0.050 99 20 110

Lab ID: ccv Continuing Calibration Verification Standard 03/21/16 09:53
Nitrogen, Ammonia as N 0.495 mg/L 0.050 99 90 110

Method:  E350.1 Batch: R113786
Lab ID: LFB Laboratory Fortified Blank Run: FIA203-HE_160321A 03/21/16 09:18
Nitrogen, Ammonia as N 1.06 mg/L 0.055 106 90 110

Lab ID: LFB Laboratory Fortified Blank Run: FIA203-HE_160321A 03/21/16 09:21
Nitrogen, Ammonia as N 0.965 mg/L 0.050 97 90 110

Lab ID: H16030276-002AMS Sample Matrix Sp ke Run: FIA203-HE_160321A 03/21/16 09:26
Nitrogen, Ammonia as N 1.03 mg/L 0.055 103 80 120

Lab ID: H16030276-002AMSD Sample Matrix Sp ke Duplicate Run: FIA203-HE_160321A 03/21/16 09:27
Nitrogen, Ammonia as N 1.04 mg/L 0.055 104 80 120 1.6 10

Lab ID: H16030296-006DMS Sample Matrix Sp ke Run: FIA203-HE_160321A 03/21/16 09:40
Nitrogen, Ammonia as N 1.04 mg/L 0.055 104 80 120

Lab ID: H16030296-006DMSD Sample Matrix Sp ke Duplicate Run: FIA203-HE_160321A 03/21/16 09:42
Nitrogen, Ammonia as N 1.06 mg/L 0.055 106 80 120 2.0 10

Lab ID: H16030296-016DMS Sample Matrix Sp ke Run: FIA203-HE_160321A 03/21/16 09:57
Nitrogen, Ammonia as N 1.04 mg/L 0.055 104 80 120

Lab ID: H16030296-016DMSD Sample Matrix Sp ke Duplicate Run: FIA203-HE_160321A 03/21/16 09:58
Nitrogen, Ammonia as N 1.05 mg/L 0.055 105 80 120 0.8 10

Qualifiers:

RL - Analyte reporting limit.

ND - Not detected at the reporting limit.
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QA/QC Summary Report

Prepared by Helena, MT Branch

College Station, TX 888.690.2218 e« Gillette, WY 866.686.7175  Helena, MT 877.472.0711

Revised Date: 04/26/16
Client: MT DEQ-Federal Superfund Report Date: 04/21/16
Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E353.2 Analytical Run: FIA203-HE_160317A
Lab ID: ICV Initial Calibration Verification Standard 03/17/16 09:05

Nitrogen, Nitrate+Nitrite as N 1.09 mg/L 0.010 109 90 110

Lab ID: ICB Initial Calibration Blank, Instrument Blank 03/17/16 09:06
Nitrogen, Nitrate+Nitrite as N -0.00658 mg/L 0.010 0 0

Lab ID: CCVv Continuing Calibration Verification Standard 03/17/16 09:24
Nitrogen, Nitrate+Nitrite as N 0.501 mg/L 0.010 100 90 110

Lab ID: CCcVv Continuing Calibration Verification Standard 03/17/16 09:41
Nitrogen, Nitrate+Nitrite as N 0.506 mg/L 0.010 101 20 110

Lab ID: ccv Continuing Calibration Verification Standard 03/17/16 09:57
Nitrogen, Nitrate+Nitrite as N 0.503 mg/L 0.010 101 90 110

Lab ID: ICV Initial Calibration Verification Standard 03/17/16 13:21
Nitrogen, Nitrate+Nitrite as N 0.975 mg/L 0.010 98 90 110

Lab ID: ICB Initial Calibration Blank, Instrument Blank 03/17/16 13:23
Nitrogen, Nitrate+Nitrite as N -0.0115 mg/L 0.010 0 0

Method:  E353.2 Batch: R113736
Lab ID: LFB Laboratory Fortified Blank Run: FIA203-HE_160317A 03/17/16 09:07
Nitrogen, Nitrate+Nitrite as N 0.983 mg/L 0.011 98 90 110

Lab ID: H16030296-007DMS Sample Matrix Sp ke Run: FIA203-HE_160317A 03/17/16 09:43
Nitrogen, Nitrate+Nitrite as N 1.17 mg/L 0.011 100 90 110

Lab ID: H16030296-007DMSD Sample Matrix Sp ke Duplicate Run: FIA203-HE_160317A 03/17/16 09:44
Nitrogen, Nitrate+Nitrite as N 1.16 mg/L 0.011 99 90 110 1.0 20

Lab ID: H16030296-017DMS Sample Matrix Sp ke Run: FIA203-HE_160317A 03/17/16 10:00
Nitrogen, Nitrate+Nitrite as N 1.02 mg/L 0.011 100 20 110

Lab ID: H16030296-017DMSD Sample Matrix Sp ke Duplicate Run: FIA203-HE_160317A 03/17/16 10:01
Nitrogen, Nitrate+Nitrite as N 1.01 mg/L 0.011 99 90 110 0.7 20
Qualifiers:

RL - Analyte reporting limit.

ND - Not detected

at the reporting limit.
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Revised Date: 04/26/16
Client: MT DEQ-Federal Superfund Report Date: 04/21/16
Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E353.2 Analytical Run: FIA203-HE_160318A
Lab ID: ICV Initial Calibration Verification Standard 03/18/16 09:36

Nitrogen, Nitrate+Nitrite as N 0.922 mg/L 0.010 92 90 110

Lab ID: ICB Initial Calibration Blank, Instrument Blank 03/18/16 09:38
Nitrogen, Nitrate+Nitrite as N -0.00786 mg/L 0.010 0 0

Method:  E353.2 Batch: R113757
Lab ID: LFB Laboratory Fortified Blank Run: FIA203-HE_160318A 03/18/16 09:39
Nitrogen, Nitrate+Nitrite as N 0.994 mg/L 0.011 99 90 110

Lab ID: H16030296-002DMS Sample Matrix Sp ke Run: FIA203-HE_160318A 03/18/16 09:45
Nitrogen, Nitrate+Nitrite as N 0.985 mg/L 0.011 99 90 110

Lab ID: H16030296-002DMSD Sample Matrix Sp ke Duplicate Run: FIA203-HE_160318A 03/18/16 09:46
Nitrogen, Nitrate+Nitrite as N 1.04 mg/L 0.011 104 90 110 5.1 20

Qualifiers:
RL - Analyte reporting limit.

ND - Not detected at the reporting limit.

Page 72 of 81



EMRGY N Trust our People. Trust our Data. (
LABORATORIES Lliab b )

Prepared by Helena, MT Branch

Billings, MT 800.735.4489 « Casper, WY 888.235.0515

College Station, TX 888.690.2218 e« Gillette, WY 866.686.7175  Helena, MT 877.472.0711

QA/QC Summary Report

Revised Date: 04/26/16

Client: MT DEQ-Federal Superfund Report Date: 04/21/16

Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E365.1 Analytical Run: FIA202-HE_160317B
Lab ID: ICV Initial Calibration Verification Standard 03/17/16 13:22

Phosphorus, Total as P 0.243 mg/L 0.010 97 920 110

Lab ID: CCcv Continuing Calibration Verification Standard 03/17/16 13:23
Phosphorus, Total as P 0.0934 mg/L 0.010 93 90 110

Lab ID: ICB Initial Calibration Blank, Instrument Blank 03/17/16 13:24
Phosphorus, Total as P -0.00478 mg/L 0.010 0 0

Lab ID: CCcVv Continuing Calibration Verification Standard 03/17/16 13:41
Phosphorus, Total as P 0.0916 mg/L 0.010 92 20 110

Method:  E365.1 Batch: 32295
Lab ID: LCS-32295 Laboratory Control Sample Run: FIA202-HE_160317B 03/17/16 13:25
Phosphorus, Total as P 0.402 mg/L 0.010 101 90 110

Lab ID: MB-32295 Method Blank Run: FIA202-HE_160317B 03/17/16 13:26
Phosphorus, Total as P ND mg/L 0.001

Lab ID: H16030296-001Dms Sample Matrix Sp ke Run: FIA202-HE_160317B 03/17/16 13:36
Phosphorus, Total as P 0.223 mg/L 0.010 99 90 110

Lab ID: H16030296-001Dmsd Sample Matrix Sp ke Duplicate Run: FIA202-HE_160317B 03/17/16 13:37
Phosphorus, Total as P 0.233 mg/L 0.010 104 20 110 4.2 20

Lab ID: H16030296-004Dms Sample Matrix Sp ke Run: FIA202-HE_160317B 03/17/16 13:43
Phosphorus, Total as P 0.226 mg/L 0.010 102 90 110

Lab ID: H16030296-004Dmsd Sample Matrix Sp ke Duplicate Run: FIA202-HE_160317B 03/17/16 13:44
Phosphorus, Total as P 0.219 mg/L 0.010 99 920 110 3.1 20

Qualifiers:
RL - Analyte reporting limit.

ND - Not detected at the reporting limit.
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QA/QC Summary Report

Prepared by Helena, MT Branch
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Revised Date: 04/26/16
Client: MT DEQ-Federal Superfund Report Date: 04/21/16
Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E365.1 Analytical Run: FIA202-HE_160322A
Lab ID: ICV Initial Calibration Verification Standard 03/22/16 13:15

Phosphorus, Total as P 0.268 mg/L 0.010 107 920 110
Lab ID: CCcv Continuing Calibration Verification Standard 03/22/16 13:16
Phosphorus, Total as P 0.102 mg/L 0.010 102 90 110
Lab ID: ICB Initial Calibration Blank, Instrument Blank 03/22/16 13:17
Phosphorus, Total as P 0.000300 mg/L 0.010 0 0
Method:  E365.1 Batch: 32324
Lab ID: LCS-32324 Laboratory Control Sample Run: FIA202-HE_160322A 03/22/16 13:18
Phosphorus, Total as P 0.442 mg/L 0.010 110 90 110
Lab ID: MB-32324 Method Blank Run: FIA202-HE_160322A 03/22/16 13:19
Phosphorus, Total as P ND mg/L 0.001
Lab ID: H16030296-014DMS Sample Matrix Sp ke Run: FIA202-HE_160322A 03/22/16 13:22
Phosphorus, Total as P 0.241 mg/L 0.010 110 90 110
Lab ID: H16030296-014DMSD Sample Matrix Sp ke Duplicate Run: FIA202-HE_160322A 03/22/16 13:23
Phosphorus, Total as P 0.246 mg/L 0.010 112 90 110 2.0 20 S

Qualifiers:
RL - Analyte reporting limit.

S - Spike recovery outside of advisory limits.

ND - Not detected at the reporting limit.
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QA/QC Summary Report
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Revised Date: 04/26/16
Client: MT DEQ-Federal Superfund Report Date: 04/21/16
Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method: SW6010B Analytical Run: ICP2-HE_160401B
Lab ID: ICV 2 Initial Calibration Verification Standard 04/01/16 09:11
Copper 0.806 mg/L 0.010 101 90 110
Zinc 0.801 mg/L 0.010 100 90 110
Lab ID: ICSA 2 Interference Check Sample A 04/01/16 09:49
Copper -0.00351 mg/L 0.010 0 0
Zinc 0.00247 mg/L 0.010 0 0
Lab ID: ICSAB 2 Interference Check Sample AB 04/01/16 09:53
Copper 0.486 mg/L 0.010 97 80 120
Zinc 0.936 mg/L 0.010 94 80 120
Method:  SW6010B Batch: 32414
Lab ID: MB-32414 2 Method Blank Run: ICP2-HE_160401B 04/01/16 11:48
Copper ND  mg/kg 0.2
Zinc ND mg/kg 0.3
Lab ID: LFB-32414 2 Laboratory Fortified Blank Run: ICP2-HE_160401B 04/01/16 11:52
Copper 48.6  mg/kg 1.0 99 80 120
Zinc 47.9  mglkg 1.0 97 80 120
Lab ID: LCS-32414 2 Laboratory Control Sample Run: ICP2-HE_160401B 04/01/16 11:55
Copper 121 mg/kg 1.0 88 76.6 108.8
Zinc 241  mg/kg 1.7 104 75.3 111.7
Lab ID: H16030296-034APDS 2 Post Digestion/Distillation Spike Run: ICP2-HE_160401B 04/01/16 13:42
Copper 862 mg/kg-dry 2.9 92 75 125
Zinc 905 mg/kg-dry 5.5 89 75 125
Lab ID: H16030296-034AMS 2 Sample Matrix Sp ke Run: ICP2-HE_160401B 04/01/16 13:45
Copper 278 mg/kg-dry 2.8 100 75 125
Zinc 335 mg/kg-dry 5.4 94 75 125
Lab ID: H16030296-034AMSD 2 Sample Matrix Sp ke Duplicate Run: ICP2-HE_160401B 04/01/16 13:49
Copper 280 mg/kg-dry 2.8 102 75 125 0.7 20
Zinc 339 mg/kg-dry 5.4 96 75 125 1.2 20
Qualifiers:
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Revised Date: 04/26/16
Client: MT DEQ-Federal Superfund Report Date: 04/21/16
Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  SW6020 Analytical Run: ICPMS204-B_160331A
Lab ID: ICV STD 4 |nitial Calibration Verification Standard 03/31/16 13:24
Arsenic 0.0604 mg/L 0.0010 101 90 110
Cadmium 0.0304 mg/L 0.0010 101 90 110
Copper 0.0613 mg/L 0.0010 102 90 110
Zinc 0.0614 mg/L 0.0010 102 90 110

Method: SW6020

Lab ID: MB-32414 4 Method Blank Run: ICPMS204-B_160331A
Arsenic 0.06  mgl/kg 0.05

Cadmium ND  mg/kg 0.2

Copper 0.2  mg/kg 0.1

Zinc ND  mg/kg 10

Lab ID: LCS-32414 4 Laboratory Control Sample Run: ICPMS204-B_160331A
Arsenic 168  mg/kg 1.0 86 71.4 105.1

Cadmium 97.9  mg/kg 1.0 99 73.9 106.1

Copper 128  mg/kg 1.0 93 76.6 108.8

Zinc 252 mgl/kg 11 109 75.3 111.7

Lab ID: LFB-32414 4 Laboratory Fortified Blank Run: ICPMS204-B_160331A
Arsenic 48.8  mgl/kg 1.0 99 80 120

Cadmium 26.0 mgl/kg 1.0 105 80 120

Copper 51.3  mgl/kg 1.0 104 80 120

Zinc 51.0 mg/kg 11 103 80 120

Lab ID: H16030296-034APDS 4 Post Digestion/Distillation Spike Run: ICPMS204-B_160331A
Arsenic 1520 mg/kg-dry 1.0 94 75 125

Cadmium 780 mg/kg-dry 1.0 99 75 125

Copper 1600 mg/kg-dry 1.0 94 75 125

Zinc 1620 mg/kg-dry 36 90 75 125

Lab ID: H16030296-034AMS 4 Sample Matrix Sp ke Run: ICPMS204-B_160331A
Arsenic 200 mg/kg-dry 1.0 101 75 125

Cadmium 88.1 mg/kg-dry 1.0 108 75 125

Copper 286 mg/kg-dry 1.0 103 75 125

Zinc 363 mg/kg-dry 36 104 75 125

Lab ID: H16030296-034AMSD 4 Sample Matrix Sp ke Duplicate Run: ICPMS204-B_160331A
Arsenic 196 mg/kg-dry 1.0 99 75 125 17
Cadmium 86.3 mg/kg-dry 1.0 106 75 125 2.1
Copper 279 mg/kg-dry 1.0 99 75 125 25
Zinc 356 mg/kg-dry 36 100 75 125 1.9
Qualifiers:

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Batch: 32414
03/31/16 17:52

03/31/16 17:56

03/31/16 17:59

03/31/16 19:16

03/31/16 19:19

03/31/16 19:22
20
20
20
20
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QA/QC Summary Report

Revised Date: 04/26/16
Client: MT DEQ-Federal Superfund Report Date: 04/21/16
Project: CFR Monitoring-474374 Work Order: H16030296
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  SW6020 Analytical Run: ICPMS204-B_160408A
Lab ID: ICV STD Initial Calibration Verification Standard 04/08/16 12:27
Lead 0.0615 mg/L 0.0010 103 90 110
Method:  SW6020 Batch: 32481
Lab ID: MB-32481 Method Blank Run: ICPMS204-B_160408A 04/08/16 13:26
Lead ND  mg/kg 0.09
Lab ID: LCS-32481 Laboratory Control Sample Run: ICPMS204-B_160408A 04/08/16 13:29
Lead 114  mg/kg 1.0 108 74.4 108.6
Lab ID: LFB-32481 Laboratory Fortified Blank Run: ICPMS204-B_160408A 04/08/16 13:36
Lead 51.4  mg/kg 1.0 107 80 120
Lab ID: H16030296-033APDS Post Digestion/Distillation Spike Run: ICPMS204-B_160408A 04/08/16 15:14
Lead 1360 mg/kg-dry 1.0 103 75 125
Lab ID: H16030296-033AMS Sample Matrix Sp ke Run: ICPMS204-B_160408A 04/08/16 15:17
Lead 215 mg/kg-dry 1.0 115 75 125
Lab ID: H16030296-033AMSD Sample Matrix Sp ke Duplicate Run: ICPMS204-B_160408A 04/08/16 15:20
Lead 225 mg/kg-dry 1.0 119 75 125 41 20
Qualifiers:

RL - Analyte reporting limit.

ND - Not detected at the reporting limit.

Page 77 of 81



ENERGY N Trustour People. Trustour Data. [ Billings, MT 800.735.4489 « Casper, Wy 888.235.0515

LABORATORIES College Station, TX 888.690.2218 « Gillette, WY 866.686.7175 « Helena, MT 877.472.0711

Work Order Receipt Checklist

MT DEQ-Federal Superfund H16030296
Login completed by: Tracy L. Lorash Date Received: 3/16/2016
Reviewed by: BL2000\rwilliams Received by: bjs
Reviewed Date: 3/24/2016 Carrier name: Hand Del
Shipping container/cooler in good condition? Yes [v] No [] Not Present [ ]
Custody seals intact on all shipping container(s)/cooler(s)? Yes [] No [] Not Present [v]
Custody seals intact on all sample bottles? Yes [] No [] Not Present [v]
Chain of custody present? Yes [v] No []

Chain of custody signed when relinquished and received? Yes [v] No []

Chain of custody agrees with sample labels? Yes [v] No []

Samples in proper container/bottle? Yes [v] No []

Sample containers intact? Yes [v] No []

Sufficient sample volume for indicated test? Yes [v] No []

All samples received within holding time? Yes [v] No []

(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Temp Blank received in all shipping container(s)/cooler(s)? Yes [v] No [] Not Applicable []
Container/Temp Blank temperature: °C See comments

Water - VOA vials have zero headspace? Yes [] No [] Not Applicable  [v]
Water - pH acceptable upon receipt? Yes [v] No [] Not Applicable ]

Standard Reporting Procedures:

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time.

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected,
data units are typically noted as —dry. For agricultural and mining soil parameters/characteristics, all samples are dried
and ground prior to sample analysis.

Contact and Corrective Action Comments:

Both metals bottles for sample CFR-34 are marked as Filtered, but one has an F on the lid. Per Erich, the bottle with
the F on the lid is the filtered sample.

No collection time on one vial for sample SBC-P2. Logged in with time from COC.

Aqueous samples were received in Cooler 1 at 3.2°C, Cooler 2 at 2.0°C, Cooler 3 at 2.0°C, Cooler 4 at 2.0°C. Samples
were received on wet ice. Sediment samples were received in Box 1 at 4.2°C, Box 2 at 3.7°C. Samples were not
received on ice. tl 3/16/16

Page 78 of 81



Page 79 of 81



Page 80 of 81



Page 81 of 81



APPENDIX B2

ANALYTICAL LABORATORY RESULTS
2"° QUARTER MONITORING
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LABORATORIES Wy.Enen College Station, TX 888.690.2218 « Gillette, WY 866.686.7175 « Helena, MT 877.472.0711

ANALYTICAL SUMMARY REPORT

June 01, 2016

MT DEQ-Federal Superfund
PO Box 200901
Helena, MT 59620-0901

Work Order: H16040518 Quote ID: H1085
Project Name: CFR Monitoring-474374

Energy Laboratories Inc Helena MT received the following 20 samples for MT DEQ-Federal Superfund on 4/29/2016 for
analysis.

Lab ID Client Sample ID Collect Date Receive Date  Matrix Test

H16040518-001 CFR-116A 04/27/16 9:00 04/29/16  Surface Water Metals by ICP/ICPMS, Dissolved
Metals by ICP/ICPMS, Tot. Rec.
Alkalinity
Carbon, Dissolved Organic
Conductivity
Hardness as CaCO3
Anions by lon Chromatography
Nitrogen, Ammonia
Nitrogen, Nitrate + Nitrite
Nitrogen, Total Persulfate
Metals Digestion by EPA 200.2
Digestion, Total P Water
Nitrogen, Total Persulfate
Phosphorus, Total
Solids, Total Suspended

H16040518-002 Field Blank #1 (FC-CFR) 04/27/16 11:45 04/29/16  Surface Water Metals by ICP/ICPMS, Dissolved
Metals by ICP/ICPMS, Tot. Rec.
Alkalinity
Carbon, Dissolved Organic
Conductivity
Mercury, Total Recoverable
Hardness as CaCO3
Anions by lon Chromatography
Nitrogen, Ammonia
Nitrogen, Nitrate + Nitrite
Nitrogen, Total Persulfate
Metals Digestion by EPA 200.2
Digestion, Mercury by CVAA
Digestion, Total P Water
Nitrogen, Total Persulfate
Phosphorus, Total
Solids, Total Suspended
Subcontracted, Analytics

H16040518-003 FC-CFR 04/27/16 12:15 04/29/16 Surface Water Same As Above

H16040518-004 FC-CFR duplicate 04/27/16 12:15 04/29/16 Surface Water Same As Above

Page 1 of 96



EMRGY W Trust our People. Trust our Data.
LABORATORIES v enerc

Billings, MT 800.735.4489 « Casper, WY 888.235.0515
College Station, TX 888.690.2218 e« Gillette, WY 866.686.7175  Helena, MT 877.472.0711

ANALYTICAL SUMMARY REPORT

H16040518-005

LBR-CFR-02

04/27/16 14:00 04/29/16

Surface Water

Metals by ICP/ICPMS, Dissolved
Metals by ICP/ICPMS, Tot. Rec.
Alkalinity

Carbon, Dissolved Organic
Conductivity

Hardness as CaCO3

Anions by lon Chromatography
Nitrogen, Ammonia

Nitrogen, Nitrate + Nitrite
Nitrogen, Total Persulfate
Metals Digestion by EPA 200.2
Digestion, Total P Water
Nitrogen, Total Persulfate
Phosphorus, Total

Solids, Total Suspended

H16040518-006

CFR-34

04/27/16 15:00 04/29/16

Surface Water

Same As Above

H16040518-007

CFR-27H

04/27/16 16:15 04/29/16

Surface Water

Same As Above

H16040518-008
H16040518-009
H16040518-010

Field Blank #2 (CFR-11F)
CFR-11F

CFR-11F duplicate

04/28/16 8:30 04/29/16
04/28/16 9:00 04/29/16
04/28/16 9:00 04/29/16

Surface Water
Surface Water

Surface Water

Same As Above
Same As Above

Same As Above

H16040518-011 CFR-07D 04/28/16 10:15 04/29/16  Surface Water Same As Above
H16040518-012 CFR-03A 04/28/16 11:15 04/29/16  Surface Water Same As Above
H16040518-013 WSC-SBC 04/28/16 12:00 04/29/16  Surface Water Same As Above
H16040518-014 SS-25 04/28/16 13:15 04/29/16  Surface Water Same As Above
H16040518-015 MWB-SBC 04/28/16 14:00 04/29/16  Surface Water Same As Above
H16040518-016 SBC-P2 04/28/16 14:15 04/29/16  Surface Water Same As Above
H16040518-017 MCWC-MWB 04/28/16 15:00 04/29/16  Surface Water Same As Above
H16040518-018 SS-19 04/28/16 16:00 04/29/16  Surface Water Same As Above
H16040518-019 CFR-84F 04/27/16 10:30 04/29/16 Aqueous Mercury, Total Recoverable
Digestion, Mercury by CVAA
Subcontracted, Analytics
H16040518-020 Trip Blank 04/27/16 10:30 04/29/16 Trip Blank  Subcontracted, Analytics

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena,
MT 59604, unless otherwise noted. Any exceptions or problems with the analyses are noted in the Laboratory
Analytical Report, the QA/QC Summary Report, or the Case Narrative.

The results as reported relate only to the item(s) submitted for testing.

If you have any questions regarding these test results, please call.

Report Approved By:
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CLIENT: MT DEQ-Federal Superfund
Project: CFR Monitoring-474374 Report Date: 06/01/16
Work Order: H16040518 CASE NARRATIVE

Tests associated with analyst identified as ELI-CA were subcontracted to Energy Laboratories, 2393 Salt Creek Hwy.,
Casper, WY, EPA Number WY00002 and WY00937.
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Client:
Client Sample ID: CFR-116A
Lab ID:

H16040518-001

MT DEQ-Federal Superfund

Billings, MT 800.735.4489 « Casper, 