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1.0 SURFACE WATER

1.1 INTRODUCTION

Performance goals were established in the Clark Fork River Operable Unit (CFROU) Record of Decision
(ROD) for surface water [EPA, 2004]. The goal for surface water quality is for concentrations of all metal
contaminants of concern (COCs; arsenic, cadmium, copper, lead, and zinc) to be below the
concentrations identified in the CFROU ROD (Table 2-1). When the remediation activities are
completed, surface water quality in the Clark Fork River is expected to fully support the growth and
propagation of coldwater fishes (e.g., salmonids) and associated aquatic life. Surface waters will be
monitored at specific locations along the Clark Fork River. Performance goals must be met at each
location for the remedial actions to be considered successful.

This report evaluates progress toward attainment of surface water performance goals as defined in the
CFROU ROD (Table 2-1). Water chemistry data were collected in 2024 to monitor COC concentrations
and make direct comparisons to relevant performance standards. In addition to COC concentrations,
data were 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., pH).

Table 1-1. Remediation performance goals for surface water in the Clark Fork River Operable Unit [EPA, 2004].

Performance Goal
Contaminant of Concern Aquatic Life Standard" Human Health or Drinking
Chronic (ug/L) Acute (ug/L) Water Standard (ug/L)
Arsenic 150 340 101182
Cadmium 0.25 2 5
Copper® 9 13 1,300
Lead 32 81 15
Zinc 119 119 2,100

1.2 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
2024, 15 years of CFROU surface water data (2010-2024) have been collected under this monitoring

' 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 (EPA [1986]; dissolved concentration).



program. This long-term record provides a data set to evaluate the effect of remediation on
environmental conditions in the CFROU over time.

Some changes to the surface water monitoring program'’s methods have occurred over time. Generally,
the changes to the program have consisted of expanding or contracting the temporal or spatial extent
of the sampling program (i.e., certain sample sites were added or removed and additional sample
periods were added or removed). Fundamental sample collection, processing, and analysis methods
have remained consistent throughout the duration of the monitoring program.*

1.2.1  MONITORING LOCATIONS
Surface water was monitored at eight CFROU sites in 2024 (Figure 1-1; Table 1-2). The monitoring
network included six sites in the Clark Fork mainstem and two sites on tributary streams.

1211 CLARK FORK RIVER MAINSTEM

Each of the mainstem sample site locations were selected for a specific monitoring objective. The six
mainstem Clark Fork River monitoring sites in Reach A (Sites CFR-03A, CFR-07D, CFR-11F, CFR-18,
CFR-27H, and CFR-34) were included to provide a detailed spatial representation of conditions in Reach
A where the remedial work is occurring. Site CFR-18 was added to the monitoring network in 2024 to
monitor remedial work in Phases 7 and 8.

12.12  TRIBUTARIES

Tributary site locations were selected to assess the significance of COC or nutrient loading from the
two primary sources upstream from the CFROU. Each tributary has one sample site located
immediately above the CFROU.

1.2.1.21 Silver Bow Creek

Silver Bow Creek is the upstream-most tributary of the Clark Fork River. Silver Bow Creek historically
was the primary source of COCs to the Clark Fork River [DEQ and EPA, 1995] but it has undergone
extensive remediation since 1998 and COC concentrations are reduced compared to historic levels
[Sando et al.,, 2014; RESPEC, 2024a]. All streamflow from Silver Bow Creek is captured by the Warm
Springs Ponds and treated to reduce metal loading before discharging to the Clark Fork River. One
sample site (Silver Bow Creek at Warm Springs; Site SS-25) is located on Silver Bow Creek, below the
confluence of the Warm Springs Ponds Outfall and the Mill-Willow Bypass.

1.2.1.2.2 Warm Springs Creek

The Clark Fork River mainstem begins at the confluence of Silver Bow Creek and Warm Springs Creek.
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.

4 One significant change occurred to sediment laboratory analysis methods in 2014. Prior to 2014, metal
concentrations were measured on a wet weight basis. Since 2014, all sediment metals concentrations have been
analyzed on a dry weight basis.
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Table 1-2. Surface water sampling locations in the Clark Fork River Operable Unit. Streamflows were measured at all sites which did
not a have co-located U.S. Geological Survey (USGS) streamflow gage.

Codg(éasted Location (GPS coordinates,
SiteID Site Location Streamflow NAD 83)
Gage Latitude Longitude
Mainstem Sites
CFR-03A Clark Fork River near Galen 12323800 46.20877 -112.76740
CFR-07D Clark Fork River at Galen Road none 46.23725 -112.75302
CFR-11F Clark Fork River at Gemback Road none 46.26520 -112.74430
CFR-27H Clark Fork River at Deer Lodge 12324200 46.39796 -112.74283
CFR-18 Clark Fork River at Perkins Lane none 46.31737 -112.73609
CFR-34 Clark Fork River at Williams-Tavenner Bridge none 46.47119 -112.72492
Tributary sites
SS-25 Silver Bow Creek at Warm Springs 12323750 46.18123 -112.77917
WSC-SBC Warm Springs Creek near mouth 12323770 46.18041 -112.78592

1.2.2  MONITORING SCHEDULE

At least one monitoring event was scheduled for each calendar quarter of 2024. Each quarterly
monitoring event occurred near the end of each corresponding quarter. Monitoring events occurred on
March 19, 2024 (Q1), May 29, 2024 (Q2), September 12, 2024 (Q3), and November 25, 2024 (Q4).

1.2.3  MONITORING PARAMETERS
Surface water samples were analyzed for the parameters and analytes listed in Table 1-3. Parameters
and analytes were the same at all sites.

Four monitoring stations in the DEQ Clark Fork River monitoring network were co-located with active
U.S. Geological Survey (USGS) streamflow gaging stations (Table 1-2). For sample sites with co-located
gage stations, USGS streamflow records were accessed and streamflows were obtained from those
gages for inclusion in this report. Streamflows at monitoring stations without co-located USGS gages
were measured manually.

Table 1-3. Sampling parameters and analytes for surface water monitoring of the Clark Fork River Operable Unit.

Parameter Analytes

Metal concentrations (total recoverable and . , .
Arsenic, cadmium, copper, lead, and zinc

dissolved)
Nutrient concentrations Nitrogen (total nitrogen, nitrate plus nitrite, ammonia®), and phosphorus (total)
Common ion concentrations (total) Sulfate, chloride, alkalinity, bicarbonate, magnesium, potassium, sodium

Total suspended sediment concentration, hardness, water temperature, pH, specific

Field parameters conductivity, dissolved oxygen (DO) concentrations, turbidity

® Ammonia concentrations were only measured in the Silver Bow Creek site.



1.2.4  SAMPLE COLLECTION AND ANALYSIS

Sample collection, analysis, and quality assurance procedures were described in the quality assurance
project plan (QAPP) [RESPEC, 2024b]. Methods generally followed standard operating procedures
(SOPs) developed for the Clark Fork River [AR, 1992]. Field sampling procedures were in accordance
with DEQ [2019a] and followed “clean hands/dirty hands"” procedures to minimize sample contamination
as described in USGS [2006]°. 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 a crane mounted D-95 sampler
operated from road bridges.

Field parameters (water temperature, pH, dissolved oxygen concentration, and conductivity) were
measured during each monitoring event with a field multimeter (YSI Professional Plus or YSI 556).
Turbidity was measured with a field turbidity meter (Hach Model 2100P Portable Turbidimeter).
Streamflows were measured using either a portable electromagnetic streamflow meter (Marsh-
McBirney Flo-Mate 2000) or an acoustic doppler current profiler (Teledyne StreamPro). Calibration
methods for field meters, data recording and handling methods, and quality assurance and quality
control procedures are described in the quality assurance project plan (QAPP) [RESPEC, 2024b].

Samples were analyzed by Energy Laboratories (Helena, Montana). Requested laboratory analysis
procedures for each analyte are presented in Table 2-4.

Table 1-4. Analytes, methods, and reporting limits for surface water samples in the Clark Fork River Operable Unit. All samples were
analyzed by Energy Laboratories in Helena, Montana.

Requested )
Requested R Holding .
Analyte Reporting Limit : Bottle Preservative
Method . Time (days)
(ma/L)
Physical Properties and Inorganics
Solids, Total Suspended (at 105C) A2540D 1 7 1LHDPE
Alkalinity, Total (as CaC03)
A23208B 4 14
Alkalinity, Bicarbonate (as HCO3)
4+2C
Chioride 500mL
EPA 300.0 28 HDPE
Sulfate 1
Hardness (as CaC03) A2340B 180
Nutrients
Nitrogen, Ammonia (as N) EPA 350.1 0.05 4+2C
. . " 250 mL
Nitrogen, Nitrate-Nitrite (as N) 28 H2S04 to pH<2,
EPA353.2 0.02 HDPE )
4+

8 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.

7 Requested reporting limits are either the required reporting limit of DEQ [2019b], or the lowest reporting limit
previously provided by the analytical laboratory, whichever is lower.



Requested

Requested Holdin
Analyte d Reporting Limit ! g Bottle Preservative
Method ; Time (days)
(mg/L)
Nitrogen, Total A4500N-C 0.05 30 4+2C
Phosphorus, Total H2S04 to pH<2,
EPA 365.1 0.003 28
4+2C
Dissolved Metals (0.45 um filtereq)
Arsenic 0.001
Cadmium 0.00003
250 mL HNO3
Copper EPA200.8 0.001 180 m
HDPE to pH <2
Lead 0.0003
Zinc 0.008
Total Recoverable Metals
Total Recoverable Metals Digestion EPA200.2 - - -
Arsenic 0.001
Cadmium 0.00003
Calcium 1
Copper 0.001
2 L HNO3
Lead EPA200.8 0.0003 180 °0m
HDPE to pH <2
Magnesium 1
Potassium 1
Sodium 1
Zinc 0.008

1.2.5  DATA ANALYSIS

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

Exceedances were assessed by comparing constituent concentrations to the relevant performance
goal or regulatory standard. For some COCs and for ammonia concentrations, the relevant goal or
standard is based on site- and time-specific conditions (e.g., hardness-based standards; DEQ [2019b])
which were measured concomitantly with each sample collected. Some performance goals and
regulatory standards assume that the measured constituent concentration will be consistent over a
specific period. For example, the chronic aquatic life standard is typically based on 96-hour mean
concentrations [DEQ, 2019b]. However, in this monitoring program analyte concentrations were
measured at a specific point in time and mean concentrations over time are unknown. Therefore,
assessments of performance goal or regulatory standard exceedances assume that the measured
concentration was representative of the required period as it relates to each specific goal or standard.



To informally identify temporal trends, COC and total nitrogen and phosphorus concentrations through
the periods of record at each monitoring site are displayed in scatterplots and LOESS (locally estimated
scatterplot smooth) curves are fitted to the data.

Some samples had constituent concentrations which were below the method detection limits and
therefore the precise concentration was unknown. These results are known as “censored data”. To
represent those censored data in graphical representations (i.e., scatterplots), values were substituted
at half the method detection limit for each result below the detection limit concentration.

1.2.6  QUALITY CONTROL, QUALITY ASSURANCE, AND DATA VALIDATION

Data quality objectives (DQOs) were established in the CFROU monitoring project quality assurance
project plan (QAPP) for data "representativeness”, "comparability”, "completeness”, “sensitivity”,
"precision”, “bias”, and “accuracy” [RESPEC, 2024b]. Assessment of each DQO for surface water data

collected in 2024 is provided in Appendix A.



1.3 RESULTS

1.3.1  STREAMFLOW

Streamflows, measured at each site at the time each sample was collected, are presented in Table 1-5.

Several sample sites were co-located with USGS streamflow gages, including Silver Bow Creek at Warm
Springs (USGS 12323750), Warm Springs Creek at Warm Springs (USGS 12323770), Clark Fork River
near Galen (USGS 12323800), and Clark Fork River at Deer Lodge (USGS 12324200), Hydrographs for
2024 for each of those sites are presented in Figure 1-2 through Figure 1-5.

Based on the annual hydrographs, streamflows in 2024 were generally well below average particularly
during the spring, summer, and fall. Streamflows were particularly low in Silver Bow Creek and in the
Clark Fork River mainstem. Warm Springs Creek had flows which were closer to the long-term median,
although still generally below the median in the spring and summer.

Table 1-5. Streamflow (ft%/s) at Clark Fork River Operable Unit monitoring stations, 2024.8u

Site ID Site Location sample erlod
Q1 Q2 Q3 Q4
Mainstem sites
CFR-03A Clark Fork River near Galen 163 160 69 65
CFR-07D Clark Fork River at Galen Road 218 188 82 112
CFR-11F Clark Fork River at Gemback Road 234 142 64 125
CFR-18 Clark Fork River at Perkins Lane 257 144 40 138
CFR-27H Clark Fork River at Deer Lodge 288 167 83 174
CFR-34 Clark Fork River at Williams-Tavenner Bridge 308 191 106 208
Tributary Sites
SS-25 Silver Bow Creek at Warm Springs 122 81 16 35
WSC-SBC Warm Springs Creek near mouth 46 86 36 35

8 Results from monitoring Sites CFR-03A, CFR-27H, SS-25, and WSC-SBC were obtained from USGS stream gages
[USGS, 2025] and data may be provisional.
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1.3.2  FIELD PARAMETERS

The following tables present measured field parameters at each CFROU site at the time samples were
collected in 2024. Measured field parameters included: water temperature (Table 1-6), pH (Table 1-7),
conductivity (Table 1-8), dissolved oxygen concentration (Table 1-9), and turbidity (Table 1-10).

Table 1-6. Water temperature (°C) at Clark Fork River Operable Unit monitoring stations, 2024.

Sample Period
SiteID Site Location

Q1 Q2 Q3 Q4

Mainstem sites
CFR-03A Clark Fork River near Galen 7.7 12.8 125 1.1
CFR-07D Clark Fork River at Galen Road 7.2 132 131 1.3
CFR-11F Clark Fork River at Gemback Road 6.6 131 14.0 12
CFR-18 Clark Fork River at Perkins Lane 54 139 12.8 0.7
CFR-27H Clark Fork River at Deer Lodge 5.6 129 118 0.7
CFR-34 Clark Fork River at Williams-Tavenner Bridge 54 129 115 0.7

Tributary sites
SS-25 Silver Bow Creek at Warm Springs 74 15.0 134 14
WSC-SBC Warm Springs Creek near mouth 8.3 112 103 14

Table 1-7. Water pH at Clark Fork River Operable Unit monitoring stations, 2024,
Site ID Site Location Sample Period

Q1 Q2 Q3 Q4

Mainstem sites
CFR-03A Clark Fork River near Galen 87 8.6 8.8 8.8
CFR-07D Clark Fork River at Galen Road 85 8.7 8.7 8.7
CFR-11F Clark Fork River at Gemback Road 85 8.5 8.9 8.5
CFR-18 Clark Fork River at Perkins Lane 8.4 8.4 8.6 8.5
CFR-27H Clark Fork River at Deer Lodge 8.4 8.2 8.3 8.3
CFR-34 Clark Fork River at Williams-Tavenner Bridge 8.3 8.1 8.3 8.3

Tributary sites
SS-25 Silver Bow Creek at Warm Springs 8.8 8.9 8.3 8.6
WSC-SBC Warm Springs Creek near mouth 8.8 8.4 8.7 8.5

Exceeds either the C-2 classification standard (pH range: 6.5-9.0; ARM 17.30.627) which applies to Sites CFR-03A,
CFR-07D, CFR-11F, and CFR-27H or the C-1 classification standard (pH range: 6.5-8.5; ARM 17.30.626) which
applies to Site CFR-34.
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Table 1-8. Conductivity (uS/cm) at Clark Fork River Operable Unit monitoring stations, 2024

SiteID Site Location sampleeriod
Q1 Q2 Q3 Q4
Mainstem sites
CFR-03A Clark Fork River near Galen 565 389 436 469
CFR-07D Clark Fork River at Galen Road - 439 471 502
CFR-11F Clark Fork River at Gemback Road 562 470 483 516
CFR-18 Clark Fork River at Perkins Lane 502 464 469 500
CFR-27H Clark Fork River at Deer Lodge 507 482 483 511
CFR-34 Clark Fork River at Williams-Tavenner Bridge 509 501 483 505
Tributary sites
SS-25 Silver Bow Creek at Warm Springs 655 490 656 664
WSC-SBC Warm Springs Creek near mouth 301 227 261 306
- No measurement.
Table 1-9. Dissolved oxygen concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024,
Site ID Site Location Sample Period
Q1 Q2 Q3 Q4
Mainstem sites
CFR-03A  Clark Fork River near Galen 111 8.6 119 14.2
CFR-07D  Clark Fork River at Galen Road 1.2 8.9 114 135
CFR-11F  Clark Fork River at Gemback Road 11.0 8.7 123 133
CFR-18 Clark Fork River at Perkins Lane 114 8.2 1.2 133
CFR-27H  Clark Fork River at Deer Lodge 1.2 8.4 10.3 129
CFR-34 Clark Fork River at Williams-Tavenner Bridge 10.7 8.1 104 13.0
Tributary sites
SS-25 Silver Bow Creek at Warm Springs 1.2 8.1 9.1 124
WSC-SBC ~ Warm Springs Creek near mouth 11.1 8.3 10.0 12.3

Below the dissolved oxygen 1-day minimum standard 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; DEQ [2019b]).



Table 1-10. Turbidity (NTU) at Clark Fork River Operable Unit monitoring stations, 2024.

Site ID Site Location sample Period
Q1 Q2 Q3 Q4
Mainstem sites
CFR-03A  Clark Fork River near Galen 24 45 2.0 1.8
CFR-07D  Clark Fork River at Galen Road 45 3.7 15 2.3
CFR-11F  Clark Fork River at Gemback Road 50 3.2 25 2.7
CFR-18 Clark Fork River at Perkins Lane 6.2 3.0 1.7 2.6
CFR-27H  Clark Fork River at Deer Lodge 7.5 3.4 3.2 4.5
CFR-34 Clark Fork River at Williams-Tavenner Bridge 7.7 4.2 5.0 4.3
Tributary sites
SS-25 Silver Bow Creek at Warm Springs 12 35 2.2 35
WSC-SBC ~ Warm Springs Creek near mouth 19 6.0 15 1.3

Increase in turbidity between adjacent sites exceeds 10 NTU (for sites classified as C-2; ARM 17.30.627) which applies to
Sites CFR-03A, CFR-07D, CFR-11F, and CFR-27H or 5 NTU (for sites classified as C-1; ARM 17.30.626) which applies to
Site CFR-34.

13
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1.3.3  TOTAL SUSPENDED SEDIMENT

Total suspended sediment concentrations in the CFROU in 2024 are presented in Table 1-11.

Table 1-11. Total suspended sediment concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024.

Site ID Site Location Sample Period
Q1 Q2 Q3 Q4
Mainstem sites
CFR-03A Clark Fork River near Galen 6 8 3 2
CFR-07D Clark Fork River at Galen Road 10 6 2 3
CFR-11F Clark Fork River at Gemback Road 1 5 3 4
CFR-18 Clark Fork River at Perkins Lane 14 5 3 7
CFR-27H Clark Fork River at Deer Lodge 18 7 9 13
CFR-34 Clark Fork River at Williams-Tavenner Bridge 20 7 17 9
Tributary sites
SS-25 Silver Bow Creek at Warm Springs 4 7 4 6
WSC-SBC Warm Springs Creek near mouth 2 18 4 2
Estimated because: (1) result is between method detection limit and analytical reporting limit, or (2) relative percent
J difference of associated field sample and duplicate pair was above project-specific data quality objective (25
percent).

14
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1.3.4 COMMON IONS
The following tables present common ion concentrations at each CFROU site in 2024. Common ion

concentrations measured include: water hardness (Table 1-12), calcium (Table 1-13), chloride (Table
1-14), magnesium (Table 1-15), and sulfate (Table 1-16).

Table 1-12. Hardness (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024.

SiteID Site Location ampleeriod
Q1 Q2 Q3 Q4
Mainstem sites
CFR-03A Clark Fork River near Galen 242 166 190 208
CFR-07D Clark Fork River at Galen Road 252 190 21 230
CFR-11F Clark Fork River at Gemback Road 261 203 222 245
CFR-18 Clark Fork River at Perkins Lane 240 209 212 231
CFR-27H Clark Fork River at Deer Lodge 230 214 209 234
CFR-34 Clark Fork River at Williams-Tavenner Bridge 230 224 213 233
Tributary sites
SS-25 Silver Bow Creek at Warm Springs 271 226 276 279
WSC-SBC Warm Springs Creek near mouth 158 115 129 160
Table 1-13. Calcium concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024.
SiteID Site Location sampleeriod
Q1 Q2 Q3 Q4
Mainstem sites
CFR-03A Clark Fork River near Galen 76 50 56 61
CFR-07D Clark Fork River at Galen Road 78 56 62 67
CFR-11F Clark Fork River at Gemback Road 80 60 65 71
CFR-18 Clark Fork River at Perkins Lane 74 62 62 68
CFR-27H Clark Fork River at Deer Lodge 71 64 62 69
CFR-34 Clark Fork River at Williams-Tavenner Bridge 70 66 63 69
Tributary sites
SS-25 Silver Bow Creek at Warm Springs 86 71 82 82
WSC-SBC Warm Springs Creek near mouth 47 38 38 47
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Table 1-14. Chloride concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024.

Site ID Site Location sample Period
Q1 Q2 Q3 Q4
Mainstem sites
CFR-03A Clark Fork River near Galen 22 10 13 14
CFR-07D Clark Fork River at Galen Road 17 10 12 1
CFR-11F Clark Fork River at Gemback Road 16 1 12 1
CFR-18 Clark Fork River at Perkins Lane 14 10 10 10
CFR-27H Clark Fork River at Deer Lodge 13 11 13 12
CFR-34 Clark Fork River at Williams-Tavenner Bridge 13 12 13 I
Tributary sites
SS-25 Silver Bow Creek at Warm Springs 30 19 31 32
WSC-SBC Warm Springs Creek near mouth 2 0.7 1 1
Table 1-15. Magnesium concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024.
Site ID Site Location Sample Period
Q1 Q2 Q3 Q4
Mainstem sites
CFR-03A Clark Fork River near Galen 13 10 12 14
CFR-07D Clark Fork River at Galen Road 14 12 13 15
CFR-11F Clark Fork River at Gemback Road 15 13 15 16
CFR-18 Clark Fork River at Perkins Lane 14 13 14 15
CFR-27H Clark Fork River at Deer Lodge 13 13 13 15
CFR-34 Clark Fork River at Williams-Tavenner Bridge 13 14 13 15
Tributary sites
SS-25 Silver Bow Creek at Warm Springs 14 1 17 18
WSC-SBC Warm Springs Creek near mouth 10 7 8 10




Table 1-16. Sulfate concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024.

Sample Period
SiteID Site Location

Q1 Q2 Q3 Q4

Mainstem sites
CFR-03A Clark Fork River near Galen 155 82 103 97
CFR-07D Clark Fork River at Galen Road 142 97 113 104
CFR-11F Clark Fork River at Gemback Road 139 104 116 104
CFR-18 Clark Fork River at Perkins Lane 120 96 101 97
CFR-27H Clark Fork River at Deer Lodge 110 92 84 92
CFR-34 Clark Fork River at Williams-Tavenner Bridge 105 88 77 87

Tributary sites
SS-25 Silver Bow Creek at Warm Springs 207 141 211 180
WSC-SBC Warm Springs Creek near mouth 30 18 23 28

17
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1.3.5  NUTRIENTS

1.35.1  TOTAL NITROGEN

Total nitrogen concentration ranged from 0.17-0.49 mg/L in the Clark Fork River, from 0.23-0.65 mg/L
in Silver Bow Creek, and from 0.08-0.13 mg/L in Warm Springs Creek (Table 1-17). The Clark Fork River
sites at Deer Lodge (Site CFR-27H) and at Williams-Tavenner Bridge (Site CFR-34) and Silver Bow Creek
(Site SS-25) exceeded the Clark Fork River total nitrogen standard (ARM 17.30.631) in Q3 2024 (Table
1-17). Those sites also exceeded the Clark Fork River total nitrogen standard concentration in other
quarters but the standard was only technically applicable during the Q3 monitoring period.

Concentrations measured in 2024 were generally at the lower end of the range of prior sample
concentrations at each site, with the exception of the Q3 2024 sample from Silver Bow Creek, which
was the highest total nitrogen concentration observed at the site since 2018 (Figure 1-6).

Table 1-17. Total nitrogen concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024.

Sample Period
SiteID Site Location

Q1 Q2 Q3 Q4

Mainstem sites
CFR-03A Clark Fork River near Galen 0.21 0.19 022 0.17
CFR-07D Clark Fork River at Galen Road 0.26 0.20 0.20 0.26
CFR-11F Clark Fork River at Gemback Road 0.28 0.22 0.19 0.26
CFR-18 Clark Fork River at Perkins Lane 0.30 0.23 0.20 0.29
CFR-27H Clark Fork River at Deer Lodge 0.35 0.28 0.46 0.48
CFR-34 Clark Fork River at Williams-Tavenner Bridge 0.35 0.25 0.49 0.45

Tributary sites
5S-25 Silver Bow Creek at Warm Springs 0.23 0.33 0.65 0.39
WSC-SBC Warm Springs Creek near mouth 0.09 0.10 0.08 0.13

Exceeds Clark Fork River total nitrogen standard (0.30 mg/L; applies to mainstem sites from June 21 to September
21; ARM 17.30.631). Numeric exceedances of the standard are highlighted even during periods when the standard
would not technically apply.
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Figure 1-6. Total nitrogen concentration (mg/L) at sampling sites in the Clark Fork River Operable Unit, 2010-2024. Red line
represents Clark Fork River total nitrogen standard (ARM 17.30.631). Blue lines represent locally estimated scatterplot smooth.
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1.3.5.2  NITRATE PLUS NITRITE NITROGEN
Nitrate plus nitrite nitrogen concentrations in the CFROU in 2024 are presented in Table 1-18.

Table 1-18. Nitrate plus nitrite nitrogen concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024.

Sample Period
SiteID Site Location
Q1 Q2 Q3 Q4

Mainstem sites
CFR-03A Clark Fork River near Galen 0.01 ND 0.071Y 0.01
CFR-07D Clark Fork River at Galen Road 0.08 0.071 ND 0.13
CFR-11F Clark Fork River at Gemback Road 0.09 0.01 ND 0.11
CFR-18 Clark Fork River at Perkins Lane 0.12 0.02 0.02 0.14
CFR-27H Clark Fork River at Deer Lodge 0.17 0.05 0.28 0.27
CFR-34 Clark Fork River at Williams-Tavenner Bridge 017 ND 0.27 0.25

Tributary sites
SS-25 Silver Bow Creek at Warm Springs ND ND 0.08 0.0
WSC-SBC Warm Springs Creek near mouth 0.01Y ND 0.02 0.05

ND Not detected at method detection limit.

Estimated because: (1) result is between method detection limit and analytical reporting limit, or (2) relative percent
J difference of associated field sample and duplicate pair was above project-specific data quality objective (25
percent).
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1353 TOTAL AMMONIA
Ammonia concentrations were measured in Silver Bow Creek at Site SS-25. Concentrations were below
the analytical reporting limit in all quarters except Q3. In Q3 ammonia concentration was 0.08 mg/L.

1.3.5.4 TOTAL PHOSPHORUS

Total phosphorus concentration ranged from 0.008-0.049 mg/L in the Clark Fork River, from 0.013-
0.082 mg/L in Silver Bow Creek, and from 0.003-0.020 mg/L in Warm Springs Creek (Table 1-19).
Exceedances of the total phosphorus standard (ARM 17.30.631) occurred in Q3 2024 in the Clark Fork
River mainstem at Site CFR-34 and in Silver Bow Creek (Site SS-25). Concentrations also exceeded the
Clark Fork River total phosphorus standard concentration in other quarters at multiple sites but the
standard was only technically applicable during the Q3 monitoring period.

Concentrations measured in 2024 were generally at the lower end of the range of prior sample
concentrations at each site (Figure 1-7).

Table 1-19. Total phosphorus concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024.

Sample Period
SiteID Site Location
Q1 Q2 Q3 Q4

Mainstem sites
CFR-03A Clark Fork River near Galen 0.016 0.049 0.018" 0.008
CFR-07D Clark Fork River at Galen Road 0.019 0.040 0.01 0.008
CFR-11F Clark Fork River at Gemback Road 0.019 0.037 0.012 0.009
CFR-18 Clark Fork River at Perkins Lane 0.021 0.030 0.009 0.011
CFR-27H Clark Fork River at Deer Lodge 0.024 0.024 0014 0.016
CFR-34 Clark Fork River at Williams-Tavenner Bridge 0.029 0.031 0.035" 0.022

Tributary sites
SS-25 Silver Bow Creek at Warm Springs 0.013 0.082 0.059" 0.020
WSC-SBC Warm Springs Creek near mouth 0.005 0.020 0.004 0.003

Estimated because: (1) result is between method detection limit and analytical reporting limit, or (2) relative percent
difference of associated field sample and duplicate pair was above project-specific data quality objective (25 percent).

Exceeds Clark Fork River total phosphorus standard (0.020 mg/L; applies to mainstem sites from June 21 to
September 211; ARM 17.30.631). Numeric exceedances of the standard are highlighted even during periods when the
standard would not technically apply.
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Figure 1-7. Total phosphorus concentration (mg/L) at sampling sites in the Clark Fork River Operable Unit, 2010-2024. Red lines
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1.3.6  CONTAMINANTS OF CONCERN

136.1 ARSENIC

1.3.6.1.1

Dissolved

Dissolved arsenic concentration ranged from 0.005-0.012 mg/L in the Clark Fork River, from 0.008-

0.017 mg/L in Silver Bow Creek, and from 0.003-0.003 mg/L in Warm Springs Creek (Table 1-20).

Exceedances of the dissolved arsenic performance goal occurred in Q2 at Clark Fork River mainstem
Sites CFR-11F, CFR-18, CFR-27H and CFR-34 and in Silver Bow Creek (Site SS-25) in Q2 and Q3.

Dissolved arsenic concentrations measured in 2024 were generally at the lower end of the range of

prior sample concentrations at each site (Figure 1-7). Concentrations appear to be trending downward

in Silver Bow Creek and at all Clark Fork River mainstem sites since 2017.

Table 1-20. Dissolved arsenic concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024,

Sample Period
Site ID Site Location
Q1 Q2 Q3 Q4

Mainstem sites
CFR-03A Clark Fork River near Galen 0.006 0.009 0.008 0.005
CFR-07D Clark Fork River at Galen Road 0.007 0.010 0.008 0.006
CFR-11F Clark Fork River at Gemback Road 0.008 0.011 0.009 0.006
CFR-18 Clark Fork River at Perkins Lane 0.007 0.011 0.008 0.006
CFR-27H Clark Fork River at Deer Lodge 0.007 0.011 0.008 0.006
CFR-34 Clark Fork River at Williams-Tavenner Bridge 0.008 0.012 0.009 0.007

Tributary sites
SS-25 Silver Bow Creek at Warm Springs 0.008 0.017 0.014 0.008
WSC-SBC Warm Springs Creek near mouth 0.003 0.003 0.003 0.003
Estimated because: (1) result is between method detection limit and analytical reporting limit, or (2) relative percent

J difference of associated field sample and duplicate pair was above project-specific data quality objective (25

percent).

Exceeds specified arsenic surface water performance goal for dissolved concentration (0.010 mg/L) [EPA, 2004].
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Figure 1-8. Dissolved arsenic concentration sampling sites in the Clark Fork River Operable Unit, 2010-2024. Red lines represent
the arsenic performance goal for dissolved concentration [EPA, 2004]. Blue lines represent locally estimated scatterplot smooth.
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1.3.6.1.2 Total Recoverable

Total recoverable arsenic concentration ranged from 0.006-0.013 mg/L in the Clark Fork River, from
0.009-0.019 mg/L in Silver Bow Creek, and from 0.003-0.005 mg/L in Warm Springs Creek (Table 1-21).
Exceedances of the total recoverable arsenic performance goal occurred in Q2 in Silver Bow Creek
(Site SS-25).

Total recoverable arsenic concentrations measured in 2024 were generally at the lower end of the
range of prior sample concentrations at each site (Figure 1-7). Concentrations appear to be trending
downward in Silver Bow Creek and at all Clark Fork River mainstem sites since 2017.

Table 1-21. Total recoverable arsenic concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024.

Sample Period
Site ID Site Location
Q1 Q2 Q3 Q4
Mainstem sites
CFR-03A Clark Fork River near Galen 0.007 0.011 0.009 0.006
CFR-07D Clark Fork River at Galen Road 0.010 0.0M 0.008 0.007
CFR-11F Clark Fork River at Gemback Road 0.009 0.012 0.010 0.007
CFR-18 Clark Fork River at Perkins Lane 0.009 0.012 0.008 0.007
CFR-27H Clark Fork River at Deer Lodge 0.010 0.012 0.009 0.008
CFR-34 Clark Fork River at Williams-Tavenner Bridge 0.010 0.013 0.010 0.008
Tributary sites
SS-25 Silver Bow Creek at Warm Springs 0.009 0.019 0.016 0.010
WSC-SBC Warm Springs Creek near mouth 0.003 0.005 0.003 0.003
Estimated because: (1) result is between method detection limit and analytical reporting limit, or (2) relative percent
J difference of associated field sample and duplicate pair was above project-specific data quality objective (25
percent).

Exceeds specified arsenic surface water performance goal for total recoverable concentration (0.018 mg/L) [EPA,
2004].



26

Silver Bow Creek Warm Springs Creek CFR near Galen
4
= — — —
E .
2 a4 ¢ g z .
" o - - o o -
g | - e & - | |
8 o &t
o oy o o
r o 4 o - o [}
g o ags g . =] = o
= . Ll :..:-‘ . L
% o o - - o
T o o 4 o
gL o T T 1 o T T 1 o T T 1
2010 215 2020 2025 2010 215 2020 2025 2010 215 2020 2025
CFR at Galen Road CFR at Gemback Road CFR at Perkins Lane
)
= — — —
E .
o = = - -+
=] 2 [T o
" o - o o
o
5 . . . . .
] . -
id g
™ (]
B
= _
23 35
T g8 4 g 4 g 4
o g g g
-g =] I T T 1 =] I T T 1 =] I T T 1
2010 25 2020 2025 2010 25 2020 2025 2010 25 2020 2025

CFR at Deer Lodge CFR at W-T Bridge
o
E] 7 e . _ .
£ 2] ° . 2
g = . L - = . -
= -
a8 . ? 7] -_®
N g A .
: - Tl LR
_ _ -
o LYl R
s g g J
[
E L=} [ I I 1 L=} [ I I 1
2010 2015 2020 2025 2010 2015 2020 2025

Figure 1-9. Total recoverable arsenic concentrations at sampling sites in the Clark Fork River Operable Unit, 2010-2024.° Red lines
represent the arsenic performance goal for total recoverable concentration [EPA, 2004]. Blue lines represent locally estimated
scatterplot smooth.

9 Two samples collected on April 8, 2019, are not depicted: 0.081 mg/L at Site CFR-27H ("CFR at Deer Lodge") and
0.092 mg/L at Site CFR-27H (“CFR at W-T Bridge").
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136.2  CADMIUM
Total recoverable cadmium concentration ranged from 0.00002-0.00014 mg/L in the Clark Fork River,
from 0.00002-0.00012 mg/L in Silver Bow Creek, and from <0.00002-0.00005 mg/L in Warm Springs

Creek in 2024 (Table 1-22). There were no exceedances of the chronic aquatic life standard at any sites

in 2024.

Concentrations measured in 2024 were generally at the lower end of the range of prior sample

concentrations at each site (Figure 1-7). Concentrations appear to be trending downward at some Clark

Fork River mainstem sites since 2017.

Table 1-22. Total recoverable cadmium concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024.

Sample Period
SiteID Site Location
Q1 Q2 Q3 Q4
Mainstem sites
CFR-03A Clark Fork River near Galen 0.00007 0.00004 0.00002" 0.00003"
CFR-07D Clark Fork River at Galen Road 0.00009 0.00004 0.00002" 0.00003"
CFR-11F Clark Fork River at Gemback Road 0.00010 0.00005 0.00003" 0.00003"
CFR-18 Clark Fork River at Perkins Lane 0.00012 0.00006 0.00002" 0.00006
CFR-27H Clark Fork River at Deer Lodge 0.00012 0.00008 0.00007 0.00010
CFR-34 Clark Fork River at Williams-Tavenner Bridge 0.00014 0.00009 0.00007 0.00010
Tributary sites
SS-25 Silver Bow Creek at Warm Springs 0.00008 0.00006 0.00002 0.00012
WSC-SBC Warm Springs Creek near mouth 0.00003" 0.00005 0.00002 ND
ND Not detected at method detection limit.
J Estimated because: (1) result is between method detection limit and analytical reporting limit, or (2) relative percent

difference of associated field sample and duplicate pair was above project-specific data quality objective (25 percent).

Exceeds chronic aquatic life standard [DEQ, 2019b].
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Figure 1-10. Total recoverable cadmium concentrations at mainstem sampling sites in the Clark Fork River Operable Unit, 2010-
2024. Red lines represent the performance goal assuming hardness of 100 mg/L [EPA, 2004]. Blue lines represent locally
estimated scatterplot smooth.



136.3 COPPER

Dissolved copper concentration ranged from 0.001-0.007 mg/L in the Clark Fork River, from 0.0008-
0.003 mg/L in Silver Bow Creek, and from 0.0009-0.002 mg/L in Warm Springs Creek in 2024 (Table
1-23). There were no exceedances of the chronic aquatic life standard [EPA, 1986] based on dissolved
copper concentrations in 2024.

Concentrations measured in 2024 were generally at the lower end of the range of prior sample
concentrations at each site (Figure 1-7).

Table 1-23. Dissolved copper concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024,

Sample Period
Site ID Site Location
Q1 Q2 Q3 Q4

Mainstem sites
CFR-03A Clark Fork River near Galen 0.004 0.002 0.002 0.001
CFR-07D Clark Fork River at Galen Road 0.003 0.003 0.003 0.002
CFR-11F Clark Fork River at Gemback Road 0.003 0.003 0.004 0.002
CFR-18 Clark Fork River at Perkins Lane 0.004 0.004 0.004 0.003
CFR-27H Clark Fork River at Deer Lodge 0.006 0.006 0.005 0.003
CFR-34 Clark Fork River at Williams-Tavenner Bridge 0.006 0.007 0.004 0.003

Tributary sites
SS-25 Silver Bow Creek at Warm Springs 0.003 0.002 0.0008’ 0.002
WSC-SBC Warm Springs Creek near mouth 0.002 0.002 0.002 0.0009”

Estimated because: (1) result is between method detection limit and analytical reporting limit, or (2) relative percent
difference of associated field sample and duplicate pair was above project-specific data quality objective (25 percent).
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Figure 1-11. Dissolved copper concentration at sampling sites in the Clark Fork River Operable Unit, 2010-2024. Red lines
represent the performance goal assuming hardness of 100 mg/L [EPA, 2004]. Blue lines represent locally estimated scatterplot
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13.64 LEAD

Total recoverable lead concentration ranged from 0.0003-0.0037 mg/L in the Clark Fork River, from
0.0002-0.0013 mg/L in Silver Bow Creek, and from 0.0002-0.0018 mg/L in Warm Springs Creek in 2024
(Table 1-24). There were no exceedances of the chronic aquatic life standard at any sites in 2024.

Concentrations measured in 2024 were generally at the lower end of the range of prior sample
concentrations at each site (Figure 1-7).

Table 1-24. Total recoverable lead concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024.

Sample Period
SiteID Site Location
Q1 Q2 Q3 Q4
Mainstem sites
CFR-03A Clark Fork River near Galen 0.0007 0.0010 0.0003 0.0003
CFR-07D Clark Fork River at Galen Road 0.0017 0.0009 0.0003 0.0004
CFR-11F Clark Fork River at Gemback Road 0.0014 0.0008 0.0004 0.0006
CFR-18 Clark Fork River at Perkins Lane 0.0024 0.0009 0.0003 0.0009
CFR-27H Clark Fork River at Deer Lodge 0.0032 0.0014 0.0012 0.0018
CFR-34 Clark Fork River at Williams-Tavenner Bridge 0.0037 0.0012 0.0015 0.0015
Tributary sites
SS-25 Silver Bow Creek at Warm Springs 0.0002’ 0.0008 0.0002’ 0.0013
WSC-SBC Warm Springs Creek near mouth 0.0003’ 0.0018 0.0003’ 0.0002’
ND Not detected at method detection limit.
Estimated because: (1) result is between method detection limit and analytical reporting limit, or (2) relative percent
J difference of associated field sample and duplicate pair was above project-specific data quality objective (25
percent).

Exceeds chronic aquatic life standard [DEQ, 2019b].
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Figure 1-12. Total recoverable lead concentration at sampling sites in the Clark Fork River Operable Unit, 2010-2024. Red lines
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1365 ZINC

Total recoverable zinc concentration ranged from 0.003-0.030 mg/L in the Clark Fork River, from 0.004-
0.016 mg/L in Silver Bow Creek, and from 0.002-0.010 mg/L in Warm Springs Creek in 2024 (Table
1-24). There were no exceedances of the chronic aquatic life standard at any sites in 2024.

Concentrations measured in 2024 were generally at the lower end of the range of prior sample
concentrations at each site (Figure 1-7).

Table 1-25. Total recoverable zinc concentrations (mg/L) at Clark Fork River Operable Unit monitoring stations, 2024.

Sample Period
SiteID Site Location
Q1 Q2 Q3 Q4
Mainstem sites
CFR-03A Clark Fork River near Galen 0.010 0.007 0.003" 0.005"
CFR-07D Clark Fork River at Galen Road 0016 0.007 0.003" 0.006"
CFR-11F Clark Fork River at Gemback Road 0016 0.007 0.003" 0.008
CFR-18 Clark Fork River at Perkins Lane 0.021 0.010 0.005" 0.011
CFR-27H Clark Fork River at Deer Lodge 0.023 0.014 0.012 0.019
CFR-34 Clark Fork River at Williams-Tavenner Bridge 0.030 0.014 0.014 0.018
Tributary sites
SS-25 Silver Bow Creek at Warm Springs 0.009 0.006" 0.004’ 0.016
WSC-SBC Warm Springs Creek near mouth 0.003" 0.010 0.003" 0.002’
ND Not detected at method detection limit.
Estimated because: (1) result is between method detection limit and analytical reporting limit, or (2) relative percent
J difference of associated field sample and duplicate pair was above project-specific data quality objective (25
percent).

Exceeds chronic aquatic life standard [DEQ, 2019b].
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1.4 DISCUSSION

1.4.1  STREAMFLOWS

The snowpack in 2024 was poor in the upper Clark Fork basin which resulted in streamflows which were
well below the long-term median in the spring and throughout the remainder of the year. Low
streamflows corresponded to low overall metal concentrations in the CFROU in 2024.

1.4.2  FIELD PARAMETERS

1421 PH

DEQ's beneficial use stream classifications for the upper Clark Fork River watershed vary by stream
section. The designation for the Clark Fork River from the Warm Springs Creek confluence to the
Cottonwood Creek confluence in Deer Lodge “C-2" and the river designation from the Cottonwood
Creek confluence to the Little Blackfoot River confluence at Garrison is “C-1" (ARM 17.30.607). Each of
those reaches has specific pH range standards: 6.5-8.5 for river reaches with C-1 designations and 6.5-
9.0 for C-2 designations. There were no violations of these pH range standards at any sites in 2024.

1422 DISSOLVED OXYGEN

Dissolved oxygen concentrations measured at all Clark Fork River sites and during all sample periods of
2024 were above the dissolved oxygen 1-day minimum standard (8.0 mg/L; DEQ [2019b]) for river
reaches classified as C-1 or C-2 where early life stages of fish are present.

14.2.3 TURBIDITY

DEQ has established maximum allowable increases above naturally occurring turbidity for specific river
reaches in the Clark Fork River based on beneficial use designations. The allowable increase is 10
nephelometric turbidity units (NTU) in C-2 classified reaches and five units for C-1 classified reaches.
The difference in turbidity between all adjacent sites were within these limits in 2024.

1.4.3  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 (ARM 17.30.631). All of the CFROU
mainstem sites sampled in 2024 fall within this regulated nutrients zone. Nutrient 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,
but these standards apply only to the summer season (June 21 through September 21). In Q3 2024, two
mainstem sites (Sites CFR-27H and CFR-34) had a total nitrogen concentration above the standard and
one mainstem site (Site CFR-34) had total phosphorus concentrations above the standard.

1.4.4  CONTAMINANTS OF CONCERN

Exceedances of COC performance goals occurred for arsenic in 17 percent of the 24 mainstem
samples but not for any other COCs. In Silver Bow Creek, arsenic exceeded the COC goal in 50 percent
of the four samples. In Warm Springs Creek, there were no COC goal exceedances.

Long-term trends at CFROU sites suggest the remedial actions may be contributing to declines in COC
concentrations. All COC concentrations have declined rapidly since approximately 2017 at the
mainstem site located furthest downstream (Site CFR-34). At Deer Lodge (Site CFR-27H), arsenic,



cadmium, and copper concentrations have declined rapidly since 2017 and lead appears to also be

declining, but at a more modest rate. Cadmium and copper appear to be declining at a modest rate
since 2017 at all mainstem sites. Arsenic has declined rapidly at all mainstem sites since around 2017.
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2.0 SEDIMENT

2.1 INTRODUCTION

The selected remedy for the CFROU does not include excavation of streambed sediments, however,
remedial actions to remove floodplain tailings deposits and reduce streambank erosion within the
CFROU are expected to result in reduced COC concentrations for 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 temporal trends for instream sediment metals
concentrations in the CFROU during 2024 and prior monitoring years.

No specific remediation performance standards were established within the CFROU ROD for
concentrations of COC metals in instream sediments [EPA, 2004]. In lieu of performance standards, the
“threshold effect concentration” (TEC) and “probable effect concentration” (PEC) provide useful
reference values for instream sediment quality (Table 2-1). These reference values are consensus-
based sediment quality guidelines for benthic organisms from MacDonald et al. [2000]. 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.

Table 2-1. 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].

Threshold Effect Concentration (mg/kg-

Contaminant of Concern Probable Effect Concentration (mg/kg-DW)

DW)
Arsenic 9.79 330
Cadmium 0.99 498
Copper 31.6 149
Lead 35.8 128
Zinc 121 459
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2.2 METHODS

2.2.1  MONITORING LOCATIONS

Instream sediment was monitored at each surface water monitoring site (Figure 1-1; Table 1-1).

2.2.2 MONITORING SCHEDULE

Sediment samples were collected at the same time surface water samples were collected at each site.
Monitoring events occurred on March 19, 2024 (Q1), May 29, 2024 (Q2), September 12, 2024 (Q3), and
November 25, 2024 (Q4).

2.2.3  MONITORING PARAMETERS

Sediment samples were analyzed for dry weight (DW) total metal (arsenic, cadmium, copper, lead, and
zinc) concentrations. Each sample was sieved in the laboratory and only the <0.063 mm size fraction
was retained for analysis.

2.24  SAMPLE COLLECTION AND LABORATORY ANALYSIS

Sediment samples were collected by compositing subsamples from at least five depositional zones in
wadeable locations at each monitoring site. Shallow (less than 5 cm below bed surface) bed sediment
was collected manually with a high-density polyethylene spoon following the DEQ standard operating
procedure [DEQ, 2019a]. The fine fraction (particle diameter <0.063 mm) portion of each sample was
isolated from each by wet sieve in the laboratory shortly after collection and retained for analysis. 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 2-2. 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).

Table 2-2. Analytes, methods, and reporting limits for instream sediment sampling in the Clark Fork
River Operable Unit.

Requested

Analyte RGI;‘/Iq:tEitgd Reporting Limit HoI((i(;r;gST)me Bottle Preservative
(ma/kg-DW) ¥

Total Metals Digestion EPA 3050 - - - -
Arsenic SW60108 5
Cadmium SW60108 02 1000 mL clear 4+2Cduring
Copper SW6010B 5 180 glass wide mouth shipment;-15C
Lead SW 60108 5 jars in laboratory
Zinc SW60108 5

2.25 DATA ANALYSIS

Sample concentrations for each COC were compared to the TEC and PEC reference values for each
COC to evaluate rates of exceedances. Temporal trends were evaluated informally through visual
inspection of scatterplots for each COC, at each site, over the duration of monitoring in the CFROU.
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Additionally, locally estimated scatterplot smooth (LOESS) curves were fitted to the data for each
scatterplot.

2.2.6  QUALITY CONTROL, QUALITY ASSURANCE, AND DATA VALIDATION

Data quality objectives (DQOs) were established in the CFROU monitoring project quality assurance
project plan (QAPP) for data “representativeness”, “comparability”, “"completeness”, “sensitivity”,
“precision”, “bias”, and "accuracy"” [RESPEC, 2024b]. Assessment of each DQO for sediment data
collected in 2024 is provided in Appendix A.



EC
2.3 RESULTS

2.3.1  CONTAMINANTS OF CONCERN

2311 ARSENIC

Arsenic concentrations ranged from 92-242 mg/kg in the Clark Fork River sediment samples, from 144-
168 mg/kg in Silver Bow Creek samples, and from 66-69 mg/kg in Warm Springs Creek samples in 2024
(Table 2-3). Exceedances of the probable effect concentration occurred in all 2024 samples.

Concentrations measured in 2024 were generally similar to, or lower than, past results at most sites
(Figure 2-1). There does not yet appear to be evidence of temporal trends at any of these sites.

Table 2-3. Total arsenic concentrations (mg/kg dry weight) in fine fraction (<0.063 mm) instream
sediment samples from the Clark Fork River Operable Unit, 2024.

Sample concentration (mg/kg-DW)

SiteID 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-18 Clark Fork River at Perkins Lane
CFR-27H Clark Fork River at Deer Lodge
CFR-34 Clark Fork River at Williams-Tavenner Bridge
Tributary Sites
SS-25 Silver Bow Creek at Warm Springs
168 Warm Springs Creek near mouth

Exceeds threshold effect concentration (9.79 mg/kg; MacDonald et al. [2000]).

_ Exceeds probable effect concentration (33.0 mg/kg; MacDonald et al. [2000]).

40



41

Silver Bow Creek

[}
g _
-
z o .
S 81 .
= [ ] [ ]
EDCI_ M
E g - -
£ . .
2 L] (] -
s 8 | * - - ® .
o
T T 1T T T 1
2014 2018 2022 2028
CFR at Galen Road
=
Eg_ . .
o
(] = - L ]
o - e
= -
m o
2 g,
'E o * W o °
B e
a
I T T T T T 1
2014 2018 2022 2026
CFR at Deer Lodge
[l
g _
-
2 2
Elllm
=
2 8-
5 S_:ﬁ.—:!“_;'“_
E = . . .
o
I T T T T T 1
2014 2018 2022 2028

100 200 300 400

i}

100 200 300 400

i}

100 200 300 400

i}

2014

2014

2014

Warm Springs Creek

2018 202z

CFR at Gemback Road

2018 2022 2026

CFR at W-T Bridge

2018 2022 2026

100 200 300 400

i}

100 200 300 400

i}

CFR near Galen

- [ ]
ot
- .o - -
. - [ ] [ ]
— . ..
[ ]

[ S B e e e |
2014 2018 2022 2028
CFR at Perkins Lane

- [ ]

— [ ]

- [ T T T T T 1
2014 2018 2022 2026

Figure 2-1. Total arsenic concentrations (dry weight) at each site in the Clark Fork River Operable Unit,
2014-2024. Gray lines represent the “threshold effect concentration” (TEC; dashed line; 9.79 mg/kg)
and the “probable effect concentration” (PEC; solid line; 33.0 mg/kg) [MacDonald et al., 2000]. Blue lines
are the locally estimated scatterplot smooth (LOESS) curves fitted to the data for each plot.
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2312 CADMIUM

Cadmium concentrations ranged from 4.4-12.5 mg/kg in the Clark Fork River sediment samples, from

8.9-10.2 mg/kg in Silver Bow Creek samples, and from 2.1-3.3 mg/kg in Warm Springs Creek samples in

2024 (Table 2-4).

All samples exceeded the threshold effect concentration in 2024. Exceedances of the probable effect
concentration occurred at mainstem Site CFR-07D in Q2, at all mainstem sites in Q3, and in Silver Bow
Creek during both sample periods of 2024.

Concentrations measured in 2024 were generally similar to, or lower than, past results at most sites

(Figure 2-2). There does not yet appear to be evidence of temporal trends at any of these sites.

Table 2-4. Total cadmium concentrations (mg/kg dry weight) in fine fraction (<0.063 mm) instream
sediment samples from the Clark Fork River Operable Unit, 2024.

Sample concentration (mg/kg-DW)

SiteID Site Location
Q1 Q3
Mainstem Sites
CFR-03A Clark Fork River near Galen 4.4 _
CFR-07D Clark Fork River at Galen Road _—
CFR-11F Clark Fork River at Gemback Road 4.4 _
CFR-18 Clark Fork River at Perkins Lane 4.5 _
CFR-27H Clark Fork River at Deer Lodge 4.7 _
CFR-34 Clark Fork River at Williams-Tavenner Bridge 49 _
Tributary Sites
SS-25 Silver Bow Creek at Warm Springs _—
WSC-SBC Warm Springs Creek near mouth 2.1 3.3
Estimated because: (1) result is between method detection limit and analytical reporting limit, or (2) relative
J percent difference of associated field sample and duplicate pair was above project-specific data quality

objective (40 percent).
Exceeds threshold effect concentration, 0.99 mg/kg [MacDonald et al., 2000].
Exceeds probable effect concentration, 4.98 mg/kg [MacDonald et al., 2000].
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Figure 2-2. Total cadmium concentrations (dry weight) at each site in the Clark Fork River Operable Unit,
2014-2024. Gray lines represent the “threshold effect concentration” (TEC; dashed line) at 0.99 mg/kg
and the "probable effect concentration” (PEC; solid line) at 4.98 mg/kg [MacDonald et al., 2000].'° Blue
lines are the locally estimated scatterplot smooth (LOESS) curves fitted to the data for each plot.

9 One sample with a concentration of 106 mg/kg-DW, collected near Galen on September 10, 2019, is not depicted.

This sample is not fitted in the LOESS curve for the site.



2313 COPPER

Copper concentrations ranged from 815-2,270 mg/kg in the Clark Fork River sediment samples, from
298-338 mg/kg in Silver Bow Creek samples, and from 661-864 mg/kg in Warm Springs Creek samples
in 2024 (Table 2-5). Exceedances of the probable effect concentration occurred in all 2024 samples.

Concentrations measured in 2024 were generally similar to, or lower than, past results at most sites
(Figure 2-3). There does not yet appear to be evidence of temporal trends at any of these sites.

Table 2-5. Total copper concentrations (mg/kg dry weight) in fine fraction (<0.063 mm) instream
sediment samples from the Clark Fork River Operable Unit, 2024.

Sample concentration (mg/kg-DW)

SiteID Site Location
a1 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-18 Clark Fork River at Perkins Lane
CFR-27H Clark Fork River at Deer Lodge
CFR-34 Clark Fork River at Williams-Tavenner Bridge
Tributary Sites
SS-25 Silver Bow Creek at Warm Springs
WSC-SBC Warm Springs Creek near mouth
Estimated because: (1) result is between method detection limit and analytical reporting limit, or (2) relative
J percent difference of associated field sample and duplicate pair was above project-specific data quality
objective (40 percent).

Exceeds threshold effect concentration, 31.6 mg/kg [MacDonald et al., 2000].

_ Exceeds probable effect concentration, 149 mg/kg [MacDonald et al., 2000].

44



Silver Bow Creek Warm Springs Creek CFR near Galen
(] (] (]
g = _| o _| o |
L o o
o ™ =] o - -
o - ] J
'% o o . o .
E E E . . . 2Eq ** . Ty *
c — —_ . e . — . ...
— — W g varaet o - —
g o |t i . o |* teT e o . *
o @ % L B B
- -
o = o - o -
T T T T 71 1 T T T T T 1 T T T T T 1
2014 2018 2022 2028 2014 2018 2022 2028 2014 2018 2022 2028
CFR at Galen Road CFR at Gemback Road CFR at Perkins Lane
— — - =
= - . = =
g‘ [= 1 . o _| o _|
w - = o] o]
g = - - = = -
2.7 7 - I
o 5 . 2 | * s ® s 2 |
E @ LI T = . =
E | - | ol 4 - . - - | -
(=8
o =] =] =]
[=] o - o — (=
[&] w0 o o
L= (= o -
I T T T T T 1 [ T T T T T 1 [ T T T T T 1
2014 2018 2022 2026 2014 2018 2022 2026 2014 2018 2022 2026
CFR at Deer Lodge CFR at W-T Bridge
— — [ ]
[} [}
g (= o _]
] - o]
(] (s} o -
E § - .. LI - * - . § — * .
S = - . - - L] e ot
Z 7 . ] . .
= g
(& w w
o = o -
I T T T T T 1 [ T T T T T 1
2014 2018 2022 2028 2014 2018 2022 2028

Figure 2-3. Total copper concentrations (dry weight) at each site in the Clark Fork River Operable Unit,
2014-2024. Gray lines represent the “threshold effect concentration” (TEC; dashed line) at 31.6 mg/kg
and the "probable effect concentration” (PEC; solid line) at 149 mg/kg [MacDonald et al., 2000]."" Blue

lines are the locally estimated scatterplot smooth (LOESS) curves fitted to the data for each plot.
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2314 LEAD

Lead concentrations ranged from 120-405 mg/kg in the Clark Fork River sediment samples, from 155-
173 mg/kg in Silver Bow Creek samples, and from 82-102 mg/kg in Warm Springs Creek samples in
2024 (Table 2-6).

Concentrations measured in 2024 were generally similar to, or lower than, past results at most sites
(Figure 2-4). There does not yet appear to be evidence of temporal trends at any of these sites.

Table 2-6. Total lead concentrations (mg/kg dry weight) in fine fraction (<0.063 mm) instream sediment
samples from the Clark Fork River Operable Unit, 2024.

Sample concentration (mg/kg-DW)

SiteID 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-18 Clark Fork River at Perkins Lane
CFR-27H Clark Fork River at Deer Lodge
CFR-34 Clark Fork River at Williams-Tavenner Bridge
Tributary Sites
SS-25 Silver Bow Creek at Warm Springs
WSC-SBC Warm Springs Creek near mouth 82 102
Estimated because: (1) result is between method detection limit and analytical reporting limit, or (2) relative
J percent difference of associated field sample and duplicate pair was above project-specific data quality
objective (40 percent).

Exceeds threshold effect concentration, 35.8 mg/kg [MacDonald et al., 2000].

_ Exceeds probable effect concentration, 128 mg/kg [MacDonald et al., 2000].
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Figure 2-4. Total lead concentrations (dry weight) at each site in the Clark Fork River Operable Unit,
2014-2024. Gray lines represent the “threshold effect concentration” (TEC; dashed line) at 35.8 mg/kg
and the “probable effect concentration” (PEC; solid line) at 128 mg/kg [MacDonald et al., 2000]. Blue
lines are the locally estimated scatterplot smooth (LOESS) curves fitted to the data for each plot.



2315 ZINC

Zinc concentrations ranged from 815-2,080 mg/kg in the Clark Fork River sediment samples, from
1,740-2,100 mg/kg in Silver Bow Creek samples, and from 356-464 mg/kg in Warm Springs Creek
samples in 2024 (Table 3-9). All samples exceeded the threshold effect concentration and all samples
except that from Warm Springs Creek in Q2 also exceeded the probable effect concentration in 2024.

Concentrations measured in 2024 were generally similar to, or lower than, past results at most sites
(Figure 2-5). There does not yet appear to be evidence of temporal trends at any of these sites.

Table 2-7. Total zinc concentrations (mg/kg dry weight) in fine fraction (<0.063 mm) instream sediment
samples from the Clark Fork River Operable Unit, 2024.

Sample concentration (mg/kg-DW)

SiteID 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-18 Clark Fork River at Perkins Lane
CFR-27H Clark Fork River at Deer Lodge
CFR-34 Clark Fork River at Williams-Tavenner Bridge
Tributary Sites
5S-25 Silver Bow Creek at Warm Springs
WSC-SBC Warm Springs Creek near mouth 356
Estimated because: (1) result is between method detection limit and analytical reporting limit, or (2) relative
J percent difference of associated field sample and duplicate pair was above project-specific data quality
objective (40 percent).

Exceeds threshold effect concentration, 121 mg/kg [MacDonald et al., 2000].

_ Exceeds probable effect concentration, 459 mg/kg [MacDonald et al., 2000].
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Figure 2-5. Total zinc concentrations (dry weight) at each site in the Clark Fork River Operable Unit,
2014-2024. Gray lines represent the “threshold effect concentration” (TEC; dashed line) at 121 mg/kg
and the "probable effect concentration” (PEC; solid line) at 459 mg/kg [MacDonald et al., 2000]."? Blue
lines are the locally estimated scatterplot smooth (LOESS) curves fitted to the data for each plot.

2 One sample with a concentration of 16,400 mg/kg, collected near Galen on September 10, 2019, is not depicted.
This sample was not fitted in the LOESS curve for the site.
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2.4 DISCUSSION

Results of 2024 sampling were generally consistent with prior results although generally COC
concentrations were relatively low compared to prior results at each site. As in prior monitoring periods,
rates of probable effect concentration (PEC) exceedances were high for all COCs in the mainstem sites
in 2024.1n 2024, PEC exceedances occurred in all mainstem samples for arsenic, copper, and zinc; in
58 percent of the samples for cadmium; and in 92 percent of the samples for lead. Prior rates of
exceedances in the mainstem (from 2014-2023) were also 100 percent for arsenic and copper; 82
percent for cadmium; 97 percent for lead; and 99 percent for zinc.
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3.0 VEGETATION

3.1 INTRODUCTION

Major remediation and revegetation has been completed in Phases 1, 2, 3, 5, 6, 15, and 16 of the Clark
Fork River Operable Unit (CFROU). Work was completed in Phase 1in 2014; in Phases 2, 5,and 6 in
2016; in Phases 15 and 16 in 2021; and in Phase 3 in 2024. Monitoring has occurred in each of these
phases to assess vegetation conditions as measured by specific metrics and to evaluate progress
toward attainment of vegetation performance targets.

Monitoring in 2024 was conducted to satisfy Year-10 vegetation monitoring requirements for Phase 1,
and Year-1 vegetation monitoring requirements for Phase 3. This report provides detailed methods and
results for vegetation monitoring activities in those phases in 2024.

Year-10 monitoring in Phase1 also required a final wetland delineation to assess wetland area. This
wetland delineation report is available in Appendix G.

3.2 METHODS

3.2.1 MONITORING LOCATIONS

Performance standards for vegetation are identified in the CFROU Record of Decision (ROD) and are
grouped according to “post-remedial land use and landscape position” [EPA, 2004]. We identified three
specific vegetation zones corresponding to these “post-remedial land use and landscape position”
groupings as identified in the ROD and have defined these vegetation zones to correspond to the
specific vegetation performance standards (Table 3-1). The vegetation zone closest to the river is the
"Riparian Zone", which is defined in the ROD as the "streambank riparian buffer zone" [EPA, 2004] and
includes the area from the streambank and extending laterally 50 feet from the streambank on either
side of the river. All areas outside the Riparian Zone are either identified as “Transition Zone" or "Upland
Zone". Transition Zone areas are those outside the Riparian Zone but within the 100-year floodplain.
The Upland Zone are any areas that are outside the 100-year floodplain.

Final monitoring plot and transect locations for Phases 1 and 3 are presented in Figure 3-1 and Figure
3-2.



Table 3-1. Vegetation minimum performance standards and guidelines for monitoring metrics in the
Clark Fork River Operable Unit [EPA, 2004].

Year (post-remediation)

Vegetation Monitoring Metric
Zone 1 2 3 4 5 7 10

Planted woody species survival (%) 90 90
Preferred woody species canopy cover (%) 50 60 80

Riparian'
Total canopy cover of non-weed perennial vegetation (%) 90 95 98 98 98 98
Noxious weed cover (%) <5
Total canopy cover of non-weed perennial vegetation (%) 90 95 98 98

Transition'
Noxious weed cover (%) <5
Total canopy cover of non-weed perennial vegetation (%) 45

Upland'® Species richness (per 100 square meters)'” 5
Noxious weed cover (%) <5

'3 The Riparian Zone performance standards correspond to Exhibit 2-26 in the ROD [EPA, 2004]. The Riparian Zone
is defined as a polygon extending 50 feet laterally from the streambank on each side of the river in each remedial
area. The Riparian Zone corresponds to the Streambank Riparian Buffer Zone, which is described in the ROD.

4 The ROD specifies replanting criteria for the fourth, fifth, and seventh years instead of monitoring for this metric
[EPA, 2004].

5 The Transition Zone performance standards are identified in the ROD in Exhibit 2-27 [EPA, 2004]. This zone will be
defined in the field as any portion of the floodplain between the riparian zone and the 100-year floodplain.

'6 This vegetation zone corresponds to performance standards identified in the ROD in Exhibit 2-28 [EPA, 2004].

52 Specific timelines for attaining performance standards in Exhibit 2-28 were not identified [EPA, 2004].

7 Each species must account for more than 1 percent cover to be counted toward this metric; noxious weeds are
not counted toward this metric. This metric does not apply in areas intended for agricultural crop production.
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Figure 3-1. Vegetation monitoring plots and transects in Phase 1 of the Clark Fork River Operable Unit, 2024.
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Figure 3-2. Vegetation monitoring plots and transects in Phase 3 of the Clark Fork River Operable Unit, 2024.
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3.2.1.1  GROUND COVER

The CFROU ROD identified “total canopy cover of non-weed perennial vegetation” as a monitoring
metric which we hereafter refer to as "ground cover”. Ground cover was monitored in 60 small (1-m?)
plots (hereafter referred to as “transect subplots”) located along six transects within each phase.
Transects were 100 m and extended away from the riverbank along an east-west orientation. A pair of
transect subplots were placed every 20 m, beginning at 10 m from the riverbank, as depicted in Figure
3-3. Transects were paired on each side of the river at three locations within each phase at 25 percent,
50 percent, and 75 percent of the linear distance from the phase start (upstream boundary) to the
phase end (downstream boundary).

/1 m? plots located at Om and 2m on
p /" bisector of 100m transect (not to scale)
1 I

A I

Figure 3-3. Example diagram of two transects and associated subplots for monitoring of total canopy
cover of non-weed perennial vegetation.

3.2.12  TREE CANOPY COVER AND SURVIVAL

Five woody species (i.e., tree) canopy cover or survival plots were located on each side of the river
within each phase for a total of ten plots per phase. All plots were located within the Riparian Zone of
each phase (i.e., a 50-foot buffer extending out from the bank on each side of the river). Monitoring plots
were 100-m?. Plots were located at approximately 10, 30, 50, 70, and 90 percent of the linear distance
from the phase origin and terminus (i.e., the upstream and downstream ends of each phase where the
river passes through the phase boundary), in the nearest planting unit from those locations.'®

3.2.2  MONITORING PARAMETERS

3221 PHASE 1

Phase 1 monitoring in 2024 focused on Year-10 performance targets. In the Riparian Zone, monitoring
included assessment of ground cover and tree cover. In the Upland Zone, monitoring focused on total
ground cover, noxious weed cover, and species richness.

3222 PHASE3

Phase 3 monitoring in 2024 focused on Year-1 performance targets. In the Riparian Zone, monitoring
included assessment of ground cover and tree survival. In the Transition Zone, monitoring focused on
assessment of ground cover.

3.2.3  MONITORING SCHEDULE

Vegetation monitoring occurred from June 27-28, 2024.

'8 These points were determined prior to visiting the site using standard GIS tools and layers. Field biologists will
navigate to these points using field GPS units.



56

3.24  SAMPLE COLLECTION AND ANALYSIS

3.24.1 TREE COVER

Each 100-m? canopy cover monitoring plot was sampled using a 121-point grid to provide a total cover
estimate for the entire plot (Figure 3-4). Sampling grid lines were evenly spaced (11 per side including
the plot boundaries) along each plot side. Samples were collected at each gridline intersection (red
dots) for a total of 121 cover measurements per floodplain plot. At each grid point, a vegetation
surveyor determined if an imaginary survey rod extended vertically from the ground to the forest
canopy would contact (i.e., be covered by) any portion of a shrub or tree species and the proportion of
points covered was calculated as the total cover estimate for each plot. Photos of each canopy cover
monitoring plot are available to view in Appendix G.

Figure 3-4. Schematic sampling grid for estimating shrub cover within each 100-m?Riparian Zone plot.

3.2.4.2  TREE SURVIVAL

In each survival plot (located in planting units within the Riparian Zone), each containerized woody plant
was evaluated to determine plant species and survival. Plants which were rooted partially on the plot
boundaries were considered within the plot if at least 50 percent of the plant’s roots were assumed to
be inside the plot. A photo was taken of each survival plot following sampling. Photos of each survival
plot are available to view in Appendix G.

3.24.3 GROUND COVER

Within each transect subplot, the vegetation zone was determined (i.e., Riparian, Transition, or Upland)
and visual estimates of cover percentage were made for each perennial plant species present. A
photograph was taken of each transect subplot after each cover estimate was made. Vegetation
monitoring photographs are available to view in Appendix E.

Ground cover was monitored in 60 one-square meter plots within each phase in 2024. As in prior
monitoring years, plots were distributed systematically across the floodplain of each phase along six
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transects. Plots were located in Riparian Zones, Transition Zones, and Upland Zones of each phase. Plot
locations were determined independently from vegetation zones and thus sample sizes within each
zone varied by phase (Table 3-2).

Table 3-2. Ground cover plot counts for each vegetation zone, in each phase monitored within the Clark Fork River Operable Unitin
2024.

Phase Riparian Zone Transition Zone Upland Zone Total
1 17 35 8 60
3 16 44 0 60

3.2.5  DATA ANALYSIS

3.25.1  PRECIPITATION
Climate and precipitation data were gathered from available sources and summarized to provide
context for the 2024 vegetation monitoring results.

3.25.2 GROUND COVER

All perennial plant species in each transect subplot were identified and cover of each species, within
each subplot, was estimated. Noxious species were noted and the cover of each was estimated as well.
Noxious species were defined as any species identified as a noxious plant by MDA [2019]. Based on
these classifications, average cover percentages for total vegetation and for noxious weeds were
determined for each vegetation zone and compared to the performance target for each zone.

3253 TREECOVER
Average (mean) canopy cover from each plot monitored within each phase was calculated and
compared to the Year-10 performance target.

3254 TREE SURVIVAL

Average (mean) survival was determined for all species collectively within each phase as the metric for
evaluation of the "planted woody species survival” performance target. In addition, survival was
averaged for each species within each phase to assist project managers in determining suitable
species for Riparian Zone planting.

3.255  SPECIES RICHNESS

The total number of non-weed species observed in the Upland Zone was compared to the total number
of transect subplots that occurred within the Upland Zone to estimate species richness per 100 square
meters.
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3.3 RESULTS

3.3.1  PRECIPITATION

The Deer Lodge valley is classified as having a “continental, warm-summer"” or "Dfb" climate

[Weatherbase, 2020] according to the Koppenen climate classification scale [Kottek et al., 2006]. This
climate type is common in western plains and mountain states of the U.S. and is similar to “cold semi-
arid steppe” or "BSk" climates. The Deer Lodge valley tends to have low annual precipitation averaging
11.6 inches from 2000-2024. Most precipitation tends to accumulate during the months of May and

June (Figure 3-5).

Annual precipitation in Deer Lodge was 10.9 inches in 2024, or 94 percent of the average. Precipitation

during the months of May and June, which are critical for establishment of vegetation in the region

[Prodgers, 2021], was near average for May, but approximately 35 percent below average for June

(Figure 3-5).
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Figure 3-5. Monthly precipitation at Deer Lodge, Montana in 2024 [Weather Underground, 2025] compared to the long-term

average [NWS, 2025].
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3.3.2 PHASE 1

3321 TREE COVER
The CFROU ROD specified a Year-10 performance target for tree cover of 80 percent in the Riparian
Zone. Tree cover was estimated as 73.5 percent in 2024 falling below the performance target. Although

below the final tree cover target, cover has increased during each monitoring period since Year-5
(Table 3-3).

Table 3-3. Post-remediation mean canopy cover in Phase 1 of the Clark Fork River Operable Unit.

Tree Canopy Cover (%)

Phase
Year-5 Year-7 Year-10
1 332 72.0 735
Performance Standard 50 60 80

3.3.22 GROUND COVER

The CFROU ROD specified a Year-10 performance target for ground cover of 98 percent in the Riparian
Zone and 45 percent in the Upland Zone. In the Riparian Zone, ground cover in 2024 was 76.4 percent
and therefore did not meet the Year-10 performance target but ground cover was 68.8 percent in the
Upland Zone which exceeded the target (Figure 3-6). Ground cover has increased during each recent

monitoring period in the Riparian Zone, and each other zone, indicating a positive trend throughout the
phase.

As of Year-10, 23 separate plant species were observed in the Phase 1 floodplain (Table 3-4). Plant
diversity was highest in the Transition Zone (18 species), lowest in the Upland Zone (5 species), and
moderate in the Riparian Zone (12 species). Great Basin wildrye was the most abundant species in the
Riparian and Transition Zones and rubber rabbitbrush was the most abundant species in the Upland
Zone. One observed plant species in the Upland Zone could not be identified.

Phase 1
100 ~
80 -
2
s 60 -
3
o OVYear-5
2
3 40 OVYear-7
S _
O VYear-10
20 ~
O T T 1
Riparian Transition Upland
Vegetation Zone

Figure 3-6. Post-remedy ground cover by vegetation zone and monitoring year in Phase 1 of the Clark Fork River Operable Unit.



Table 3-4. Mean ground cover (%) by species in vegetation zones of Phase 1 of the Clark Fork Operable Unit ten-years post-remedy

(2024).
Species Riparian Zone Transition Zone Upland Zone
Baltic rush 10.1
Canada wildrye 9.4 59
Cattail 0.1
Cheatgrass 0.6
Common yarrow 2.4 0.3
Creeping foxtail 1.4
Creeping spikerush 0.9
Fringed sagebrush 0.1
Great Basin wildrye 21.4 26.4
Meadow Timothy 0.6 1.1
Mustard 19
Narrowleaf willow 7.4 7.0
Orchard grass 1.8
Prickly lettuce 1.2 4.0
Red fescue 2.6
Redtop 14.4 44
Rubber rabbitbrush 29 40.0
Silver buffaloberry 0.3
Slender wheatgrass 7.6 6.4 25.6
Speckled alder 2.4
Unknown species 0.6
Wild oats 59
Yellow sweetclover 7.9
Canada thistle™ 0.1
Total 76.4 798 68.8

60

9 Noxious weed species; hot included in total cover summation.
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3.3.23 SPECIES RICHNESS

The CFROU ROD specified a Year-10 performance target for the Upland Zone of least five species. This
performance target was met in the Upland Zone of Phase 1 in 2024 (Table 3-4). Species observed
included: slender wheatgrass, wild licorice, mustard, rubber rabbitbrush, cheatgrass, and one unknown
forb species.

3324 NOXIOUS WEEDS

The CFROU ROD specified a Year-10 performance target of no more than 5 percent cover from noxious
weeds. This performance target was met in all vegetation zones of Phase 1 in 2024. Noxious weeds were
entirely absent from the Riparian and Upland Zones of Phase 1 and noxious weed cover in the Transition
Zone was 0.1 percent (Canada thistle).
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3.3.3 PHASE3

3.3.3.1  TREE SURVIVAL
The CFROU ROD specified a Year-1 performance target for tree survival of 90 percent in the Riparian
Zone. Tree survival was 95 percent for plantings in 2024 exceeding the target. A total of 375 trees were

observed and 357 trees were alive among the ten plots monitored. All planted trees observed were either
sandbar willow or Bebb's willow.

3.3.3.2 GROUND COVER

The CFROU ROD specified a Year-1 performance target for ground cover in the Riparian and Transition
Zones of 90 percent. Ground cover in Phase 3 was 42.2 percent in the Riparian Zone and 69.3 percent
in the Transition Zone in 2024 falling short of the target in both zones (Figure 3-7). No monitoring plots
were established in the Upland Zone of Phase 3 in Year-1.

As of Year-1, 17 separate plant species were observed in the Phase 3 floodplain (Table 3-5). Plant
diversity was highest in the Transition Zone (16 species). Nine species were observed in the Riparian
Zone. Alfalfa was the most abundant species in both vegetation zones monitored in Year-1. No noxious
weed species were observed in Phase 3 in Year-1. One observed plant species could not be identified
in the Transition Zone.

Phase 3
100 -

80 4
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Ground Cover (%)
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Figure 3-7. Year-1 post-remedy ground cover by vegetation zone in Phase 3 of the Clark Fork River Operable Unit.



Table 3-5. Mean ground cover (%) by species in vegetation zones of Phase 3 of the Clark Fork Operable Unit one-year post-remedy

(2024).
Species Riparian Zone Transition Zone

Alfalfa 275 309
Baltic rush 14
Bebb willow 19 0.6
Common yarrow 1.6 48
Creeping foxtail 10.6
Fringed sagebrush 0.1
Mexican kochia 0.3

Mustard 2.6
Narrowleaf willow 14 1.0
Red fescue 22 0.6
Redtop 0.6 33
Showy milkweed 0.7
Slender wheatgrass 0.8 43
Unknown species 0.1
White clover 1.1
Wild licorice 0.2
Wild oats 0.3
Yellow sweetclover 59 6.7
Total 422 69.3

63
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3.4 DISCUSSION

Vegetation monitoring occurred in Phases 1 and 3 in 2024. Phase 1 was remediated in 2014 and Phase
3 was remediated in 2023. Therefore, monitoring in 2024 represented Year-10 and Year-1 conditions in
each of those phases, respectively. Precipitation levels in 2024 were below average in the months of
May and June which are critical to the establishment of vegetation, particularly in recently remediated
phases. This low precipitation may have contributed to the low ground cover consistently observed in
the monitoring plots in 2024.

Monitoring in Phase 1 focused on Year-10 performance targets, including: tree cover, ground cover,
and noxious weed cover in the Riparian Zone; noxious weed cover in the Transition Zone; and ground
cover, species richness , and noxious weed cover in the Upland Zone. Performance targets were met
for noxious weed cover throughout the phase and for ground cover and species richness in the Upland
Zone (Table 3-6). Performance targets were not met for tree cover or ground cover in the Riparian Zone.

Monitoring in Phase 3 focused on Year-1 performance targets, including: tree survival and ground
cover in the Riparian Zone; and ground cover in the Transition Zone. The tree survival performance
target was met but the ground cover performance target was not met in either zone.

Table 3-6. Attainment of revegetation performance targets for Clark Fork River Operable Unit phases monitored in 2024.

Year (post-remediation)

Phase Vegzt(a)t:;ion Monitoring Metric ] 10
Preferred woody species canopy cover (%) - Fail
Riparian Total canopy cover of non-weed perennial vegetation (%) - Fail
Noxious weed cover (%) - Pass
1 Transition Noxious weed cover (%) - Pass
Total canopy cover of non-weed perennial vegetation (%) - Pass
Upland Species richness (per 100 square meters) - Pass
Noxious weed cover (%) - Pass
Planted woody species survival (%) Pass -
Riparian
3 Total canopy cover of non-weed perennial vegetation (%) Fail -
Transition Total canopy cover of non-weed perennial vegetation (%) Fail -
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4.0 BIRDS

4.1 INTRODUCTION

Bird assemblages were monitored in the Clark Fork River Operable Unit (CFROU) during the spring of
2024. This report provides an assessment of the bird monitoring data collected in 2024. Special
attention is paid to species richness by project phase and to special status species (e.g., Montana
Species of Concern [MNHP, 2024]). Results provide information relevant to remedial design and
construction teams to assess if remedial actions influence bird use in the CFROU and to minimize
disturbance to bird habitat during construction and revegetation activities.

4.2 METHODS

4.2.1 MONITORING LOCATIONS

Birds were monitored at 15 sites distributed among eight CFROU phases (Phases 1, 2, 3, 4, 5, 6, 7, and
15) in 2024 (Table 4-1; Figure 4-1). Results are generally summarized by phase. Observations from sites
within Phases 3 and 4 were combined, as were observations from sites within Phases 5 and 6. All
monitoring sites were located within the floodplain riparian zone adjacent to the river or nearby water
features such as constructed ponds. Monitoring sites were located in habitats that were representative
of a large proportion of the prevailing bird habitat within each phase. Monitoring site locations have
been consistent each year since 2016.

Construction-related remedial actions were completed in the fall of 2014 in Phase 1 (60 acres). Phase 1
was the first phase remediated in the CFROU. Revegetation actions continued in Phase 1 through the
winter of 2015. Phase 1 consists of 1.6 river miles. Several features adjacent to this phase likely
influence bird use within its boundaries. The Warm Springs Wildlife Management Area is located on the
southern boundary of Phase 1. In addition, the confluence of Warm Springs Creek and Silver Bow Creek
is located within the phase near the upstream (southern) boundary. Two sites were monitored in Phase
1: Sites 1-Aand 1-B.

Phase 2 (88 acres) was under construction from the summer of 2015 through the fall of 2016. Phase 2
consists of 1.9 river miles immediately downstream from Phase 1. Two sites were monitored in Phase 2:
Sites 2-A and 2-B.

Remediation was completed in Phase 3 in the 2023 monitoring period but Phase 4 had not been
remediated as of 2024. Combined, these phases consist of 261 acres and 4.5 river miles and are
located downstream from Phase 2. Three sites have been monitored in Phases 3 and 4: Sites 3/4-A,
3/4-B, and 3/4-C.

Remediation began in Phases 5 and 6 (125 acres combined) in the summer of 2014 and construction
and revegetation actions were completed in 2016. Combined, these phases consist of 4.3 river miles
and are located immediately downstream from Phase 4. The Racetrack Pond, located immediately
downstream, is a feature adjacent to Phase 6 which may influence bird use. Three sites were monitored
in Phases 5 and 6: Sites 5/6-A, 5/6-B, and 5/6-C.



Phase 7 (84 acres) had not been remediated as of 2024. This phase consists of a 1.9-mile river reach
located immediately downstream from Phase 6. Phase 7 is adjacent to the Racetrack Pond, which likely
provides a strong influence on the bird assemblage and bird use within the phase. Two sites were
monitored in Phase 7: Sites 7-A and 7-B. Site 7-A is located along the shoreline of the Racetrack Pond.

Phase 15 construction and revegetation has been completed. Phase 15 is located within the Grant-
Kohrs National Historic Site just north of Deer Lodge. The Grant-Kohrs National Historic Site is a 1,600-
acre working cattle ranch maintained by the National Park Service. Three sites were monitored in Phase
15 in 2024: Sites 15-A, 15-B, and 15-C.

Table 4-1. Bird monitoring sites in the Clark Fork River Operable Unit, 2024.

Phase Site Latitude Longitude
1-A 46.18778 112.76891

1 1-B 46.19385 112.76527
2-A 46.19414 112.77627

? 2-B 46.19612 112.76863
3/4-A 46.21611 112.76078

3/4 3/4-B 46.22576 112.75906
3/4-C 46.23546 112.75351

5/6-A 46.23748 112.75464

5/6 5/6-B 46.25855 112.75230
5/6-C 46.25441 112.75408

7-A 46.26893 112.74296

! 7-B 46.27479 112.73683
15-A 46.40708 112.74887

15 15-B 46.40968 112.74604
15-C 46.41131 112.74627

66
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Deer Lodge

Figure 4-1. Bird monitoring locations in the Clark Fork River Operable Unit, 2024.
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4.2.2 MONITORING SCHEDULE

The 2024 monitoring year constituted the tenth year of bird monitoring in the CFROU; monitoring has
occurred annually since 2015. Monitoring each year has occurred during the spring and early summer
months of April, May, and June. In 2024, monitoring occurred weekly at each site from April through
June. Each site was visited 13 times during the monitoring period. Each monitoring site visit (i.e., “point-
count”) lasted ten minutes.

4.2.3 MONITORING PARAMETERS

Birds were observed following standard point-count methods similar to Hutto et al. [1986] and Buckland
et al. [2001]. Birds were counted by species during each point-count. Types of individual bird
observations were distinguished and classified separately as: (1) observed by sight within a 40-m
radius, (2) identified by call or song, (3) identified by sight flying within a 40-m radius, or (4) identified by
sight flying outside 40 m.

424 MONITORING METHODS

At each monitoring site, counts were conducted after a two-minute settling period following the
surveyor's arrival, to allow birds to become accustomed to the surveyor's presence. Each bird
observed was recorded using a four-letter abbreviation commonly referred to as an "ALPHA" code [IBP,
2018].

425 DATA ANALYSIS
This report compares bird species richness (i.e., species counts) among phases and among years in the
CFROU.
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4.3 RESULTS

4.3.1 EFFORT AND OBSERVATIONS

Point-counts were conducted at 15 sites in 2024. Each site was visited on 13 occasions (weekly) during
a three-month monitoring period from April through June. In total, 195 point-counts were conducted in
2024 (Table 4-2). Among all point-counts conducted in 2024, 13,998 individual birds were observed
from 134 different species, or about 30 percent of the species inhabiting Montana [MNHP, 2024] (Table
4-3). Most of the bird observations were within 40 m from the point-count site. The greatest number of
individual birds (3,946), and species (94), were observed in Phase 7. The lowest number of individuals
(1,492) were observed in Phase 1 and the fewest number of species (61) were observed in Phase 2.

Over the entire period of bird monitoring in the CFROU (2015-2024), 1,620 point-counts have occurred
(Table 4-2) and 180 bird species have been observed, representing 40 percent of the 442 bird species
believed to occur in Montana [MBRC, 2021]. Over the entire period of record in this monitoring program,
a total of 116,610 individual birds have been observed and identified (Table 4-3).

Although bird assemblages have been abundant and diverse in all phases, Phase 7 has uniquely high
diversity (147 species observed) and abundance (36,370 individuals observed) and accounts for nearly
a third of all bird observations in the CFROU since 2015.

Table 4-2. Monitoring effort (point-counts) in each phase of the Clark Fork River Operable Unit by year.

Year Phase Total
1 2 34 5/6 7 8 15
2015 34 0 0 0 34 0 32 100
2016 23 0 31 0 24 35 31 144
2017 17 17 25 24 18 0 29 131
2018 20 20 28 29 16 0 29 142
2019 24 25 35 36 24 0 36 180
2020 26 26 39 39 26 0 39 195
2021 26 26 37 39 26 0 39 193
2022 26 26 13 39 26 0 39 169
2023 26 26 15 39 26 0 39 171
2024 26 26 39 39 26 0 39 195
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Table 4-3. Bird richness and frequency of individual bird observations by phase in the Clark Fork River
Operable Unit, 2015-2024. The monitoring period of record and level of effort has varied among phases
and is summarized in Table 4-2.

2024 Period of Record
Phase
Species Individuals Species Individuals
1 67 1,492 115 11,586
2 61 1,719 11 16,861
3/4 76 2,413 123 16,831
5/6 89 2,696 139 20,708
7 94 3,946 147 36,370
8 - - 52 974
15 81 1,732 133 13,280
Total?0 134 13,998 180 116,610

4.3.2  SPECIES RICHNESS

4321 PHASE1

Phase 1 has been monitored continuously for ten years from 2015-2024. During that period, 115 bird
species have been observed and 67 of those species were observed in 2024 (Table 4-4). A Caspian
Tern was observed in Phase 1 in 2024 and had never previously been observed in the Clark Fork River
Operable Unit in this monitoring program. Species observed in Phase 1 for the first time in 2024
included Caspian Tern, Lincoln’s Sparrow, and House Wren (Table 4-4).

Table 4-4. Bird species observed in Phase 1 of the Clark Fork River Operable Unit, 2015-2024.

Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Hawks, kites, and eagles
Bald Eagle X X X X X X X
Ferruginous Hawk X
Golden Eagle
Northern Harrier X X X X X X X X X
Red-tailed Hawk X X X X X X
Sharp-shinned Hawk X X X
Swainson's Hawk X X
Osprey X X X X X X X
Ducks and geese
American Wigeon X X X X X

20 Most species were observed in more than one phase. Therefore, the total number of species observed in the
Operable Unitis not cumulative among phases. Total individual bird counts, however, are cumulative among
phases.
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Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Barrow's Goldeneye X X X X X
Blue-winged Teal X
Bufflehead X
Canada Goose X X X X X X X X X X
Canvasback X X
Cinnamon Teal X X X X X X X X
Common Goldeneye X X X X X X
Common Merganser X X X X X
Gadwall X X X X X X X X
Green-winged Teal X X X X X X X X
Hooded Merganser X
Lesser Scaup X X X X X X X X X
Mallard X X X X X X X X X X
Northern Pintail X X
Northern Shoveler X X X X X X X X
Redhead X X X
Ring-necked Duck X X
Snow Goose X
Wood Duck X
Vultures
Turkey Vulture X X X
Shorebirds
Killdeer X X X X X X X X X
Bonaparte's Gull X
California Gull X X X X X X X X X X
Franklin's Gull X
Ring-billed Gull X X X X X X X X X X
American Avocet X X
Caspian Tern X
Long-billed Curlew X X X
Spotted Sandpiper X X X X X X X X X X
Wilson's Phalarope X
Wilson's Snipe X X X X
Pigeons and doves
Eurasian Collared- X X X

Dove




Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Mourning Dove X X X X X X X X
Rock Pigeon X X X
Kingfishers
Belted Kingfisher X X X X X X X
Falcons
American Kestrel X X X X X X
Merlin X
Upland game birds
Gray Partridge X X X
Rails

Sandhill Crane X X X X X X X X X X

American Coot X X

Sora X X

Songbirds

Horned Lark X

Cedar Waxwing X X X X X X X

Black-headed X

Grosbeak

Lazuli Bunting X

Western Tanager X X X X

American Dipper X

American Crow X X X X X X

Black-billed Magpie X X X X X X X X X X

Common Raven X X X X X X X X X X

e x

Clay-colored Sparrow X X X X X X X X X X

Lark Sparrow X

Savannah Sparrow X X X X X X X X X X

Vesper Sparrow X X X X X X X X

American Goldfinch X X X X

House Finch X

Bank Swallow X X X X X X
72 Barn Swallow X X X X

Cliff Swallow X X X X X X X
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Species Year

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
ngedSnalon & o x|
Tree Swallow X X X X X X X X X X
Violet-green Swallow X X X
Brewer's Blackbird X X X X X X X X X
Emr;ggeade(’ X X X X X X X X X X
Bullock's Oriole X X
Common Grackle X X
Red-winged Blackbird X X X X X X X X X X
Western Meadowlark X X X X X X X X X X
Elea”cc’:é'i?gaded X X X X X X X X X X
Gray Catbird X X X X
American Pipit X
crcos : XX x X
Common Yellowthroat X X X X X X
Northern Waterthrush X X
Orange-crowned X
Warbler
Yellow Warbler X X X X X X
Ywe;'r‘f)"g”mped X X X X X X X
Brewer's Sparrow X X X
Chipping Sparrow X X
Lincoln's Sparrow X
Dark-eyed Junco X X X X
Song Sparrow X X X X X X X X X X
House Sparrow X
Ruby-crowned Kinglet X X X
European Starling X X X X X X X X X X
House Wren X
Marsh Wren X X X
American Robin X X X X X X X X
Hermit Thrush X
Mountain Bluebird X X X X X
Swainson's Thrush X X
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Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Eastern Kingbird X X X X X X X X X X
Olive-sided Flycatcher X
Western Kingbird X
Western Wood-Pewee X
Willow Flycatcher X X X X X
Pelicans, herons, bitterns, and ibises
Great Blue Heron X X X X X X X X
é\gwliecgian White X X X
Woodpeckers
Lewis's Woodpecker X
Northern Flicker X X X X X X X X X
Red-naped Sapsucker X X
Grebes
Red-necked Grebe X
Cormorants
Double-crested X X X X X X X X X X

Cormorant




4322 PHASE?

Phase 2 has been monitored continuously for eight years from 2017-2024. During that period, 111 bird
species have been observed and 61 of those species were observed in 2024 (Table 4-5). No new
species were observed in Phase 2 in the 2024 monitoring period (Table 4-5).

Table 4-5. Bird species observed in Phase 2 of the Clark Fork River Operable Unit, 2017-2024.

Species Year
2015 2076 2017 2018 2019 2020 2021 2022 2023 2024
Hawks, kites, and eagles

Bald Eagle - - X X X X

Golden Eagle - - X X

Northern Harrier - - X X X X X X X

Red-tailed Hawk - - X X

Osprey - - X X X X X X

Ducks and geese

American Wigeon - - X X X X X X X X

Barrow's Goldeneye - - X X X X X

Blue-winged Teal X X X X

Bufflehead X X X X X X

Canada Goose - - X X X X X X X

Canvasback - - X X X X X X X X

Cinnamon Teal - - X X X X X X X

Common Goldeneye - - X X X X X X X X

Common Merganser - - X X

Gadwall - - X X X X X X X X

Greater Scaup X X X X

Green-winged Teal - - X X X X X X X

Hooded Merganser X X X

Lesser Scaup X X X X X X X

Mallard - - X X X X X X X X

Northern Pintail X X X X

Northern Shoveler - - X X X X X X X X

Redhead - - X X X X X X X

Ring-necked Duck - - X X X X X X X

Ruddy Duck X X X X

Snow Goose - - X X X X
75 Trumpeter Swan X X

Tundra Swan - - X X X X
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Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Wood Duck X
Vultures
Turkey Vulture - X X X
Shorebirds
Killdeer X X X X X X X X
Bonaparte's Gull X X X
California Gull X X X X X X X X
Common Tern X X
Forster's Tern X X X
Franklin's Gull X X X
Ring-billed Gull X X X X X X X X
American Avocet X X X X X X X X
Black-necked Stilt X X X X X
Baird's Sandpiper X X
Greater Yellowlegs X X X
Lesser Yellowlegs X X
Long-billed Curlew X X X X X
Long-billed Dowitcher X X X X
Marbled Godwit X X X X X X
Sanderling X
Semipalmated Sandpiper X
Spotted Sandpiper X X X X X X
Willet X
Wilson's Phalarope X X X X X X X
Wilson's Snipe X X
Pigeons and doves
Mourning Dove X X X X X X X
Rock Pigeon X
Kingfishers
Belted Kingfisher X X
Falcons
American Kestrel X X
Merlin X
Peregrine Falcon X X
Prairie Falcon X

Loons
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Species

2015

2016

2017 2018

2019

Year
2020

2021

2022

2023

2024

Common Loon

Sandhill Crane
American Coot

Sora

Horned Lark

Cedar Waxwing

Western Tanager
American Crow
Black-billed Magpie
Common Raven
American Tree Sparrow
Clay-colored Sparrow
Lark Sparrow

Savannah Sparrow
Vesper Sparrow
White-crowned Sparrow
American Goldfinch
Bank Swallow

Barn Swallow

Cliff Swallow

Northern Rough-winged Swallow
Tree Swallow
Violet-green Swallow
Brewer's Blackbird
Brown-headed Cowbird
Red-winged Blackbird
Western Meadowlark
Yellow-headed Blackbird
Gray Catbird

American Pipit
Black-capped Chickadee
Common Yellowthroat
Yellow Warbler

Yellow-rumped Warbler

Songbirds

> < X< X

< <X <X X X

< X X X X X X X X X Xx Xx

< <X <X X X

< X X X X X X XxX Xx

< <X <X X X< X

< X X X X

<X X X

< X X X X

< X X X X

< <X < X< X

> < X< X

< X X X X X X X X X Xx Xx




Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Dark-eyed Junco - - X X X
Song Sparrow - - X X X X X X X
Ruby-crowned Kinglet - - X X
European Starling - - X X X X
Marsh Wren - - X X X
American Robin - - X X X
Hermit Thrush X
Swainson's Thrush X
Eastern Kingbird - - X X X X X X
Willow Flycatcher - - X X X X X
Warbling Vireo - - X
Pelicans, herons, bitterns, and ibises
Great Blue Heron - - X X X X X X
American White Pelican - - X X X X
White-faced Ibis - - X X X X
Woodpeckers
Northern Flicker - - X X X X X
Grebes
Eared Grebe - - X X
Horned Grebe - - X
Red-necked Grebe - - X X X X
Cormorants
Double-crested Cormorant - - X X X X X X X X
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4323 PHASES3AND 4

Phases 3 and 4 have been monitored continuously for nine years from 2016-2024. During that period,
123 bird species have been observed and 76 of those species were observed in 2024 (Table 4-6). A
Cackling Goose was observed in Phase 7 in 2024 and had never previously been observed in the Clark
Fork River Operable Unit in this monitoring program. Species observed in Phases 3 and 4 for the first
time in 2024 included Cackling Goose, Trumpeter Swan, and Pine Siskin (Table 4-6).

Table 4-6. Bird species observed in Phases 3 and 4 of the Clark Fork River Operable Unit, 2016-2024.

Year
Species
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Hawks, kites, and eagles
Bald Eagle - X X X X X X X
Cooper's Hawk - X X
Golden Eagle - X X X X X
Northern Harrier - X X X X X X X
Red-tailed Hawk - X X X X X X X X X
Sharp-shinned Hawk - X X
Swainson's Hawk - X X X X X
Osprey - X X X X X X X X
Ducks and geese
American Wigeon - X X X X X X X
Barrow's Goldeneye - X X X X
Blue-winged Teal - X X
Cackling Goose X
Canada Goose - X X X X X X X X
Canvasback - X
Cinnamon Teal - X X X X X X X
Common Goldeneye - X X X X X X X X
Common Merganser - X X X X X
Gadwall - X X X X X
Green-winged Teal - X X X X X
Hooded Merganser - X X X X X
Lesser Scaup - X X X X X X X
Mallard - X X X X X X X X X
Northern Pintail - X X
Northern Shoveler - X X X X X
Redhead - X
79

Ross's Goose - X X

Snow Goose - X X X X X
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Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Trumpeter Swan X
Tundra Swan - X
Wood Duck - X X X X X
Nightjars
Common Nighthawk - X
Vultures
Turkey Vulture - X X X X X
Shorebirds
Killdeer - X X X X X X X X X
California Gull - X X X X X X X X
Forster's Tern - X X
Ring-billed Gull - X X X X X X X X X
American Avocet - X
Greater Yellowlegs - X
Long-billed Curlew - X X X X X
Marbled Godwit - X X
Solitary Sandpiper - X X
Spotted Sandpiper - X X X X X X X X
Wilson's Phalarope - X X
Wilson's Snipe - X X X X X
Plgeons and doves
Eurasian Collared-Dove -
Mourning Dove - X X X X X X X X X
Rock Pigeon - X X X X X
Kingfishers
Belted Kingfisher - X X X X X X
Falcons
American Kestrel - X X X X X X
Merlin - X X X X X X X
Peregrine Falcon - X X
Upland game birds
Gray Partridge - X X X X X
Rails
Sandhill Crane - X X X X X X X
American Coot - X X X
Sora - X
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Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Songbirds
Horned Lark - X X
Cedar Waxwing - X X X
Black-headed Grosbeak - X X
Western Tanager - X
American Crow - X X X X X X X
Black-billed Magpie - X X X X X X X X X
Common Raven - X X X X X X X X X
Clay-colored Sparrow - X X X X X X X X X
Fox Sparrow - X X X
Savannah Sparrow - X X X X X X X X X
Vesper Sparrow - X X X X X X
White-crowned Sparrow - X X X X
American Goldfinch - X X X X X
Cassin's Finch - X
House Finch - X
Pine Siskin X
Bank Swallow - X X X X X X X X X
Barn Swallow - X X X X X X X
Cliff Swallow - X X X X X X X X X
Northern Rough-winged Swallow - X X X X X X X X
Tree Swallow - X X X X X X X X X
Violet-green Swallow - X X X X
Bobolink - X X X
Brewer's Blackbird - X X X X X X X X X
Brown-headed Cowbird - X X X X X X X X X
Bullock's Oriole - X X X
Common Grackle - X X
Red-winged Blackbird - X X X X X X X X X
Western Meadowlark - X X X X X X X X X
Yellow-headed Blackbird - X X X X X X X X X
Gray Catbird - X X X X X X
American Pipit - X
Black-capped Chickadee - X X X X X X X
Common Yellowthroat - X X X X X
MacGillivray's Warbler - X X




Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Northern Waterthrush - X X X X
Orange-crowned Warbler - X
Wilson's Warbler - X
Yellow Warbler - X X X X X X X X X
Yellow-rumped Warbler - X X X X X X X
Brewer's Sparrow - X
Chipping Sparrow - X
Dark-eyed Junco - X X X X
Lincoln's Sparrow - X X
Song Sparrow - X X X X X X X X X
Ruby-crowned Kinglet - X X X X
European Starling - X X X X X X X X X
House Wren - X X X
Marsh Wren - X X
American Robin - X X X X X X X X
Hermit Thrush - X
Mountain Bluebird - X
Swainson's Thrush - X X X
Veery - X
Cordilleran Flycatcher -
Dusky Flycatcher - X X
Eastern Kingbird - X X X X X X X X
Least Flycatcher - X X
Western Kingbird - X X X
Western Wood-Pewee - X
Willow Flycatcher - X X X X X X X X X
Pelicans, herons, bitterns, and ibises
Great Blue Heron - X X X X X X X
American White Pelican - X
White-faced Ibis - X X
Wooadpeckers
Downy Woodpecker - X X
Northern Flicker - X X X X X X X X X
Owls
82 Great Horned Owl - X X

Cormorants




Year
Species
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Double-crested Cormorant - X X X X X X X X X
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4324 PHASES5ANDG

Phases 5 and 6 have been monitored continuously for eight years from 2017-2024. During that period,
139 bird species have been observed and 89 of those species were observed in 2024 (Table 4-7).
Species observed in Phases 5 and 6 for the first time in 2024 included Eurasian Wigeon, Rock Pigeon,
Prairie Falcon, Pine Siskin, Hermit Thrush, Veery, Mountain Bluebird, and Dusky Flycatcher (Table 4-7).

Table 4-7. Bird species observed in Phases 5 and 6 of the Clark Fork River Operable Unit, 2017-2024.

Year
Species
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Hawks, kites, and eagles
Bald Eagle - - X X X X X X X X
Cooper's Hawk - - X X X
Golden Eagle - - X
Northern Harrier - - X X X X X X X
Red-tailed Hawk - - X X X X X X X
Rough-legged Hawk - X
Sharp-shinned Hawk - - X X X X
Swainson's Hawk - - X X X X X
Osprey - - X X X X X
Ducks and geese

American Wigeon - - X X X X X X X X
Eurasian Wigeon X
Barrow's Goldeneye - - X X X X X X X
Blue-winged Teal - X X X X
Bufflehead - X X X X X X X
Canada Goose - X X X X X X X
Canvasback - X X X X X
Cinnamon Teal - X X X X X X X
Common Goldeneye - X X X X X X X X
Common Merganser - X X X X X X X X
Gadwall - X X X X X X X X
Green-winged Teal - X X X X X X X X
Hooded Merganser - X X X X X
Lesser Scaup - X X X X X X X X
Mallard - X X X X X X X X
Northern Pintail - X X X X X

84 Northern Shoveler - X X X X X X X X
Red-breasted Merganser - X
Redhead - - X X X
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Species
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Ring-necked Duck - X X X X X X X
Ross's Goose - X
Ruddy Duck - X X X X
Snow Goose - X X
Trumpeter Swan - X X X X
Tundra Swan - X X X
Wood Duck - X X

Nightjars
Common Nighthawk - X

Vultures
Turkey Vulture - X X X X X X X

Shorebirds
Killdeer - X X X X X X X X
California Gull - X X X X X X
Ring-billed Gull - X X X X X X X
American Avocet - X
Greater Yellowlegs - X X
Lesser Yellowlegs - X
Long-billed Curlew - X X X
Red-necked Phalarope - X
Spotted Sandpiper - X X X X X X X X
Wilson's Phalarope - X X X X
Wilson's Snipe - X X X X X X X
Pigeons and doves
Eurasian Collared-Dove - X
Mourning Dove - X X X X X X X X
Rock Pigeon X
Kingfishers

Belted Kingfisher - X X X X X

Falcons
American Kestrel - X X X X X X X X
Prairie Falcon X

Upland game birds
Gray Partridge - X
Loons

Common Loon - X X
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Species

2015

2016

2017 2018

Year
2019

2020

2021

2022

2023

2024

Sandhill Crane
American Coot
Common Gallinule

Sora

Horned Lark

Cedar Waxwing

Snow Bunting
Black-headed Grosbeak
Western Tanager
American Crow
Black-billed Magpie
Common Raven
American Tree Sparrow
Clay-colored Sparrow
Fox Sparrow

Lark Sparrow
Savannah Sparrow
Vesper Sparrow
White-crowned Sparrow
American Goldfinch
Cassin's Finch
Common Redpoll
House Finch

Pine Siskin

Bank Swallow

Barn Swallow

Cliff Swallow

Northern Rough-winged Swallow

Tree Swallow
Violet-green Swallow
Brewer's Blackbird
Brown-headed Cowbird
Bullock's Oriole

Common Grackle

> <X X X X X X

Rails

Songbirds
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Species Yeor
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Red-winged Blackbird - X X X X X X X X
Western Meadowlark - X X X X X X X X
Yellow-headed Blackbird - X X X X X X X
Yellow-breasted Chat - X
Gray Catbird - X X X X X X X
American Pipit - X X X
Black-capped Chickadee - X X X X X
American Redstart - X
Common Yellowthroat - X X X X X
MacGillivray's Warbler - X
Northern Waterthrush - X X
Orange-crowned Warbler - X X
Wilson's Warbler - X X
Yellow Warbler - X X X X X X X
Yellow-rumped Warbler - X X X X X X X
Chipping Sparrow - X X X X X X
Dark-eyed Junco - X X X X
Green-tailed Towhee - X
Lincoln's Sparrow - X X X X
Song Sparrow - X X X X X X X
Spotted Towhee - X
House Sparrow - X
Ruby-crowned Kinglet - X X X X
European Starling - X X X X X X X X
House Wren - X X X
Marsh Wren - X X X X X
American Robin - X X X X X X X X
Hermit Thrush X
Swainson's Thrush - X X X X X
Veery X
Mountain Bluebird X
Eastern Kingbird - X X X X X X X X
Dusky Flycatcher X
Least Flycatcher - X X
Western Wood-Pewee - X X X X X X
Willow Flycatcher - X X X X X X X




Species Yeor
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Warbling Vireo - - X X X
Pelicans, herons, bitterns, and ibises
Great Blue Heron - - X X X X X X X
American White Pelican - - X
White-faced Ibis - - X X
Woodpeckers
Downy Woodpecker - - X X X X
Hairy Woodpecker - - X
Northern Flicker - - X X X X X X X
Red-naped Sapsucker - - X X
Grebes
Eared Grebe - - X X X X
Pied-billed Grebe - - X X
Western Grebe - - X
Owls
Great Horned Owl - - X X X
Cormorants
Double-crested Cormorant - - X X X X X X X X
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4325 PHASE7

Phase 7 has been monitored continuously for ten years from 2015-2024. During that period, 147 bird

species have been observed and 94 of those species were observed in 2024 (Table 4-8). Species

observed in Phase 7 for the first time in 2024 included Peregrine Falcon, Prairie Falcon, Black-headed

Grosbeak, Pine Siskin, Lincoln’'s Sparrow, and Red-naped Sapsucker (Table 4-8).

Table 4-8. Bird species observed in Phase 7 of the Clark Fork River Operable Unit, 2015-2024.

Year
Species
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Hawks, kites, and eagles
Bald Eagle X X X X X X X X
Cooper's Hawk X X X
Golden Eagle X
Northern Harrier X X X X X X
Red-tailed Hawk X X X X X X X X X X
Sharp-shinned Hawk X
Swainson's Hawk X
Osprey X X X X X X X X X X
Ducks and geese
American Wigeon X X X X X X X X X
Barrow's Goldeneye X X X X X
Blue-winged Teal X X X X X
Bufflehead X X X X X X X
Canada Goose X X X X X X X X X
Canvasback X X X X
Cinnamon Teal X X X X X X X X X
Common Goldeneye X X X X X X X X X
Common Merganser X X X X X X X X X
Eurasian Wigeon X X
Gadwall X X X X X X X X X X
Greater Scaup X
Green-winged Teal X X X X X X X X X X
Hooded Merganser X X X X X X X X X X
Lesser Scaup X X X X X X X X
Mallard X X X X X X X X X X
Northern Pintail X X X X X
Northern Shoveler X X X X X X X X X
Red-breasted Merganser X X X X X X X X
Redhead X X X X X X
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Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Ring-necked Duck X X X X X X
Ross's Goose X X X X
Ruddy Duck X X X X X X X X
Snow Goose X X X X X X X X
Trumpeter Swan X X X
Tundra Swan X X
Wood Duck X
Vultures
Turkey Vulture X X X X X X
Shorebirds
Killdeer X X X X X X X X X X
Semipalmated Plover X X
Bonaparte's Gull X
California Gull X X X X X X X X X X
Ring-billed Gull X X X X X X X X X X
American Avocet X X X X X X X X
Black-necked Stilt X X X
Baird's Sandpiper X X
Greater Yellowlegs X X X X
Least Sandpiper X
Lesser Yellowlegs X
Long-billed Curlew X X X X X X
Long-billed Dowitcher X X
Marbled Godwit X X X
Sanderling X X
Solitary Sandpiper X X X X X
Spotted Sandpiper X X X X X X X X X X
Willet X
Wilson's Phalarope X X X X X
Wilson's Snipe X X X X X X X
Pigeons and doves
Eurasian Collared-Dove X X X X
Mourning Dove X X X X X X X X
Rock Pigeon X X X
Kingfishers
Belted Kingfisher X X X X X
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Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Falcons
American Kestrel X X X X X
Merlin X X
Peregrine Falcon X
Prairie Falcon X
Upland game birds
Gray Partridge X X X
Loons
Common Loon X X X X X X X X X
Rails
Sandhill Crane X X X X X X X X
American Coot X X X X X X X X X X
Sora X
Songbirds
Horned Lark X X X
Cedar Waxwing X X X X
Black-headed Grosbeak X
Western Tanager X
American Crow X X X X X X X X X
Black-billed Magpie X X X X X X X X X X
Common Raven X X X X X X X X X X
American Tree Sparrow X
Clay-colored Sparrow X X X X X X X
Fox Sparrow X X X
Lark Sparrow X X
Savannah Sparrow X X X X X X X X X
Vesper Sparrow X X X X X X X X
White-crowned Sparrow X X
American Goldfinch X X X X X
Cassin's Finch X
House Finch X
Pine Siskin X
Bank Swallow X X X X X X X
Barn Swallow X X X X X X X X
Cliff Swallow X X X X X X X
Northern Rough-winged Swallow X X X X X X X X X
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Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Tree Swallow X X X X X X X X X X
Violet-green Swallow X X X X X X
Bobolink X
Brewer's Blackbird X X X X X X X X X X
Brown-headed Cowbird X X X X X X X X X X
Bullock's Oriole X X X X
Common Grackle X X X X
Red-winged Blackbird X X X X X X X X X X
Western Meadowlark X X X X X X X X X X
Yellow-headed Blackbird X X X X X X
Northern Shrike X
Gray Catbird X X X X X X X X X X
Sage Thrasher X
American Pipit X X X
Black-capped Chickadee X X X X X X X X
Common Yellowthroat X X X X X X
Northern Waterthrush X X
Orange-crowned Warbler X X
Yellow Warbler X X X X X X X
Yellow-rumped Warbler X X X X X X X X X
Brewer's Sparrow X X X X X
Chipping Sparrow X X X
Dark-eyed Junco X X X X X
Grasshopper Sparrow X
Lincoln's Sparrow X
Song Sparrow X X X X X X X X X X
Spotted Towhee X
House Sparrow X X X X
Ruby-crowned Kinglet X
European Starling X X X X X X X X X X
House Wren X X X
Marsh Wren X X X X
American Robin X X X X X X X X X X
Hermit Thrush X
Mountain Bluebird X X X X X X X X
Swainson's Thrush X X X X
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Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Townsend's Solitaire X
Dusky Flycatcher X X
Eastern Kingbird X X X X X X X X X
Least Flycatcher X
Western Kingbird X X
Western Wood-Pewee X X
Willow Flycatcher X X X X X X X X X
Warbling Vireo X X X X
Pelicans, herons, bitterns, and ibises
Great Blue Heron X X X X X X X X
American White Pelican X X X X X X X X
White-faced Ibis X X
Woodpeckers
Northern Flicker X X X X X X X X X X
Red-naped Sapsucker X
Grebes
Eared Grebe X X X X X
Horned Grebe X X X
Pied-billed Grebe X
Red-necked Grebe X X X X
Western Grebe X X X X X X X
Owls
Great Horned Owl X
Cormorants
Double-crested Cormorant X X X X X X X X X X
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4326 PHASE 16

Phase 15 has been monitored continuously for ten years from 2015-2024. During that period, 133 bird

species have been observed and 81 of those species were observed in 2024 (Table 4-9). Species

observed in Phase 15 for the first time in 2024 included Semipalmated Sandpiper, Lark Sparrow, and

Red-naped Sapsucker (Table 4-9).

Table 4-9. Bird species observed in Phase 15 of the Clark Fork River Operable Unit, 2015-2024.

Year
Species
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Hawks, kites, and eagles
Bald Eagle X X X X X X X
Cooper's Hawk X
Golden Eagle X X
Northern Harrier X X X X X X
Red-tailed Hawk X X X X X X X X
Rough-legged Hawk X
Sharp-shinned Hawk X X X
Swainson's Hawk X X
Osprey X X X X X X X X X X
Ducks and geese
American Wigeon X X X X X X X X X X
Barrow's Goldeneye X X X X X X X
Blue-winged Teal X X X X X X
Bufflehead X X X X X
Canada Goose X X X X X X X X X
Canvasback X X
Cinnamon Teal X X X X X X X X X X
Common Goldeneye X X X X X X X X
Common Merganser X X X X X X X
Gadwall X X X X X X X X X
Green-winged Teal X X X X X X X X X X
Hooded Merganser X X
Lesser Scaup X X X X X X
Mallard X X X X X X X X X X
Northern Pintail X X X X X X X
Northern Shoveler X X X X X X X X X
Red-breasted Merganser X
Ring-necked Duck X X
Snow Goose X X X X
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Species Yeer
2015 2016 2017 2018 2019 2022 2023 2024
Trumpeter Swan X X X
Tundra Swan X X
Wood Duck X X X
Hummingbirds
Vaux's Swift X
Nightjars
Common Nighthawk X X X
Vultures
Turkey Vulture X X X
Shorebirds
Killdeer X X X X X X X
California Gull X X X X
Ring-billed Gull X X X X X X
Black-necked Stilt X
Baird's Sandpiper X
Greater Yellowlegs X X
Least Sandpiper X X
Lesser Yellowlegs X X
Long-billed Curlew X X X X
Long-billed Dowitcher X
Semipalmated Sandpiper X
Solitary Sandpiper X X
Spotted Sandpiper X X X X X X X X
Willet X
Wilson's Phalarope X X X
Wilson's Snipe X X X X X X X
Pigeons and doves
Eurasian Collared-Dove
Mourning Dove X X X X X X X X
Rock Pigeon X
Kingfishers
Belted Kingfisher X X X
Falcons
American Kestrel X X X

Merlin

Upland game birds
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Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Gray Partridge X X
Rails
Sandhill Crane X X X X X X X X X X
American Coot X X X X X X X
Sora X X X X X
Virginia Rail X X
Songbirds
Horned Lark X X
Cedar Waxwing X X
Black-headed Grosbeak X X X
Western Tanager X X X X X
American Crow X X X X X X X X
Black-billed Magpie X X X X X X X X X X
Common Raven X X X X X X X X X X
American Tree Sparrow X X X X
Clay-colored Sparrow X X X X X X
Lark Sparrow X
Savannah Sparrow X X X X X X X X X X
Vesper Sparrow X X X X X X X X X X
White-crowned Sparrow X X X X X X
American Goldfinch X X X X
House Finch X
Pine Siskin X
Bank Swallow X X X X X X X
Barn Swallow X X X X X X X X
Cliff Swallow X X X X X
Northern Rough-winged Swallow X X X X X X X
Tree Swallow X X X X X X X X X X
Violet-green Swallow X
Bobolink X X X X X X X X X X
Brewer's Blackbird X X X X X X X X X X
Brown-headed Cowbird X X X X X X X X X X
Bullock's Oriole X X X X X X X X
Common Grackle X X X
Red-winged Blackbird X X X X X X X X X X
Western Meadowlark X X X X X X X X X X




97

Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Yellow-headed Blackbird X X X X X X X
Gray Catbird X X X X X
American Pipit X X X X
Black-capped Chickadee X X X X X X X X X
Common Yellowthroat X X X X X X
MacGillivray's Warbler X
Nashville Warbler X X
Northern Waterthrush X X X
Orange-crowned Warbler X X X X X
Wilson's Warbler X X X
Yellow Warbler X X X X X X X X X X
Yellow-rumped Warbler X X X X X X X X
Chipping Sparrow X
Dark-eyed Junco X X X X
Lincoln's Sparrow X X X X
Song Sparrow X X X X X X X X X X
Spotted Towhee X
Ruby-crowned Kinglet X X X X X X X
European Starling X X X X X X X X X
House Wren X X X X X
Marsh Wren X X X X X X X
American Robin X X X X X X X X X X
Hermit Thrush X X
Swainson's Thrush X X X
Cordilleran Flycatcher X
Dusky Flycatcher X X X
Eastern Kingbird X X X X X X X X X X
Least Flycatcher X X
Olive-sided Flycatcher X
Western Kingbird X X
Western Wood-Pewee X X X X X
Willow Flycatcher X X X X X X X X
Red-eyed Vireo X
Warbling Vireo X X
Pelicans, herons, bitterns, and ibises
Great Blue Heron X X X X X X




98

Species Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

American White Pelican X X X
White-faced Ibis X

Wooadpeckers
Downy Woodpecker X X
Hairy Woodpecker X
Northern Flicker X X X X X X X X X X
Red-naped Sapsucker X

Owls

Great Horned Owl X

Cormorants
Double-crested Cormorant X X X X X X X X X X
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4.4 DISCUSSION

The CFROU provides habitat for a diverse array of bird species. Over the last ten years, 180 distinct bird
species, representing 18 taxonomic orders and 48 families, have been observed in the CFROU. This
level of diversity is remarkable given that this sizable proportion of Montana species (40 percent) have
been observed in a monitoring area of only about 40 square miles (or 0.03 percent of Montana's
geographic area). The most diverse taxonomic orders include Passeriformes (perching birds; 79
species), Anseriformes (waterfowl; 28 species), Charadriiformes (shorebirds and waders; 26 species),
and Accipitriformes (birds of prey; 10 species).
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3.2 WETLAND FUNCTIONAL ASSESSMENT

A FEWA functional assessment form was completed for the 19.60 acres of wetlands delineated within
the remediated area (Appendix I). One FEWA form was deemed appropriate for all wetlands considered
as part of the assessment because the wetlands are all hydrologically connected and generally consist
of similar soil types and vegetation species.

The total FEWA score for the wetlands identified within the remediated area of Phase 1 was at 2.55,
exceeding the target score of 2.3. The site received functional ratings of “/moderate” or "high" for each
of the ten functional categories. Table 1 provides a summary of the functional ratings and overall FEWA
assessment score for Phase 1.

Table 1. Summary of wetland functional ratings and overall score for Phase 1 of the Clark Fork River Operable Unit, 2024.

Functional Category’ Rating N;ar;irgic Weight Score
Hydrologic support High 3 1.0 3.0
Floodflow alteration Moderate 2 0.5 1.0
Sediment stabilization and erosion control High 3 1.0 3.0
Water purification Moderate 2 1.0 2.0
Production export and food-chain support High 3 1.0 3.0
Aquatic diversity and abundance High 3 15 45
Wildlife diversity and abundance: breeding High 3 15 4.5
Wildlife diversity and abundance: migration Moderate 2 15 3.0
Wildlife diversity and abundance: wintering Moderate 2 1.0 2.0
Threatened, endangered or sensitive species habitat Moderate 2 1.0 2.0
Total points 28.0
Maximum total points 330
Overall rating 255

4.0 DISCUSSION

A wetland delineation was conducted for Phase 1 of the CFROU July 2024 as part of the Year-10 post-
remediation performance monitoring program. A total of 19.60 acres of wetlands were delineated
across the remediated areas in Phase 1 which exceeded the pre-remediation wetland area of 0.47
acres. Additionally, the FEWA functional assessment method for the wetlands delineated was 2.55
which also exceeded the target reference score of 2.3. Wetlands observed throughout Phase 1
appeared to be ecologically functional and wetland area will likely to expand over time presuming the
hydrologic system remains relatively stable.

" Refer to Appendix | for complete FEWA assessment form and explanation of methods and scores.





http://wetland-plants.usace.army.mil/
https://websoilsurvey.nrcs.usda.gov/app/
https://ipac.ecosphere.fws.gov/


















































































































































































SOIL Sampling Point: ~ UP-11

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks

0-20 10YR 5/4 100 Loamy/Clayey Silt Loam
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2L ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils™:
____Histosol (A1) ____Sandy Gleyed Matrix (S4) ____2cm Muck (A10) (LRR A, E)
____Histic Epipedon (A2) ____Sandy Redox (S5) ____Iron-Manganese Masses (F12) (LRR D)
____Black Histic (A3) ___ Stripped Matrix (S6) ___Red Parent Material (F21)
____Hydrogen Sulfide (A4) ____Loamy Mucky Mineral (F1) (except MLRA1)  Very Shallow Dark Surface (F22)
____1cm Muck (A9) (LRR D, G) ___Loamy Gleyed Matrix (F2) ___Other (Explain in Remarks)
____Depleted Below Dark Surface (A11) ___ Depleted Matrix (F3)
____Thick Dark Surface (A12) ___Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and
____Sandy Mucky Mineral (S1) ___ Depleted Dark Surface (F7) wetland hydrology must be present,
____2.5cm Mucky Peat or Peat (S2) (LRR G) _ Redox Depressions (F8) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes ~ No_ X
Remarks:

No hydric soil indicators observed.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply) Secondary Indicators (2 or more required)
Surface Water (A1) Water-Stained Leaves (B9) (except Water-Stained Leaves (B9) (MLRA 1, 2

__ High Water Table (A2) © MLRA1, 2, 4A, and 4B) " 4A and 4B)

___Saturation (A3) ____SaltCrust (B11) ___Drainage Patterns (B10)

____Water Marks (B1) ____Aquatic Invertebrates (B13) ____Dry-Season Water Table (C2)

____Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)

____ Drift Deposits (B3) ____Oxidized Rhizospheres on Living Roots (C3) ~_ Geomorphic Position (D2)

____Algal Mat or Crust (B4) ____Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)

____lron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) ____ FAC-Neutral Test (D5)
Surface Soil Cracks (B6) Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

: Inundation Visible on Aerial Imagery (B7) :Other (Explain in Remarks) : Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes No X

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
No hydrology indicators observed.
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U.S. Army Corps of Engineers

OMB Control #: 0710-0024, Exp: 11/30/2024

WETLAND DETERMINATION DATA SHEET - Western Mountains, Valleys, and Coast Region Requirement Control Symbol EXEMPT:
See ERDC/EL TR-10-3; the proponent agency is CECW-CO-R (Authorly: AR 33515, paragraph &:22)

Project/Site: CFROU Phase 1 City/County: Deer Lodge County Sampling Date:  7/3/24
Applicant/Owner: MTDEQ State: MT Sampling Point: WL-12
Investigator(s): T. & B. Traxler Section, Township, Range: S18, T05 N, R09 W
Landform (hillside, terrace, etc.): Depression Local relief (concave, convex, none): Concave Slope (%): _3
Subregion (LRR): LRRE Lat: 46.188204 Long: -112.770745 Datum: WGS84
Soil Map Unit Name: Fluvaquentic Endoaquolls-Slickens complex, 0 to 2 percent slopes, severely impacted NWI classification: PEM
Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No__ (If no, explain in Remarks.)
Are Vegetation , Soil __, or Hydrology _significantly disturbed? = Are “Normal Circumstances” present? Yes X  No
Are Vegetation , Soil____, orHydrology _naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? YesL No_
Wetland Hydrology Present? Yes X No
Remarks:
Pothole wetland on right bank of Clark Fork River.
VEGETATION - Use scientific names of plants.
Absolute  Dominant  Indicator
Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2 Are OBL, FACW, or FAC: 3 (A)
3. Total Number of Dominant Species
4 Across All Strata: 3 (B)
=Total Cover Percent of Dominant Species That

Sapling/Shrub Stratum (Plot size: 15' ) Are OBL, FACW, or FAC: 100.0% (A/B)
1. Salix exigua 70 Yes FACW
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 40 x1= 40
5. FACW species 70 x2= 140

70 =Total Cover FAC species 60 x3= 180
Herb Stratum (Plot size: 5' ) FACU species 0 x4 = 0
1. Alopecurus arundinaceus 60 Yes FAC UPL species 0 x5= 0
2. Typha latifolia 40 Yes OBL Column Totals: 170 (A) 360 (B)
3. Prevalence Index =B/A = 2.12
4.
5. Hydrophytic Vegetation Indicators:
6. ____1-Rapid Test for Hydrophytic Vegetation
7. _X_2-Dominance Test is >50%
8. _X_3-Prevalence Index is <3.0'
9. ____4-Morphological Adaptations1(Provide supporting
10. data in Remarks or on a separate sheet)
1. ____5-Wetland Non-Vascular Plants’

100 =Total Cover ____Problematic Hydrophytic Vegetation' (Explain)
Woody Vine Stratum (Plot size: ) 'Indicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.
2 Hydrophytic

=Total Cover Vegetation

% Bare Ground in Herb Stratum 0 Present? Yes X No
Remarks:
Wetland vegetation dominant.
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SOIL Sampling Point: ~ WL-12

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks

0-20 10YR 4/2 95 10YR 5/8 5 C M Loamy/Clayey Prominent redox concentrations
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2L ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils™:
____Histosol (A1) ____Sandy Gleyed Matrix (S4) ____2cm Muck (A10) (LRR A, E)
____Histic Epipedon (A2) ____Sandy Redox (S5) ____Iron-Manganese Masses (F12) (LRR D)
____Black Histic (A3) ___ Stripped Matrix (S6) ___Red Parent Material (F21)
____Hydrogen Sulfide (A4) ____Loamy Mucky Mineral (F1) (except MLRA1)  Very Shallow Dark Surface (F22)
____1cm Muck (A9) (LRR D, G) ___Loamy Gleyed Matrix (F2) ___Other (Explain in Remarks)
____Depleted Below Dark Surface (A11) _X_Depleted Matrix (F3)
____Thick Dark Surface (A12) ___Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and
____Sandy Mucky Mineral (S1) ___ Depleted Dark Surface (F7) wetland hydrology must be present,
____2.5cm Mucky Peat or Peat (S2) (LRR G) _ Redox Depressions (F8) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes X  No__
Remarks:

Clay loam with mottles throughout.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply) Secondary Indicators (2 or more required)
Surface Water (A1) Water-Stained Leaves (B9) (except Water-Stained Leaves (B9) (MLRA 1, 2

__ High Water Table (A2) © MLRA1, 2, 4A, and 4B) " 4A and 4B)

_X_Saturation (A3) ____SaltCrust (B11) ___Drainage Patterns (B10)

____Water Marks (B1) ____Aquatic Invertebrates (B13) ____Dry-Season Water Table (C2)

____Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)

____ Drift Deposits (B3) ____Oxidized Rhizospheres on Living Roots (C3) ~_ Geomorphic Position (D2)

____Algal Mat or Crust (B4) ____Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)

____lron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) _X_FAC-Neutral Test (D5)
Surface Soil Cracks (B6) Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

: Inundation Visible on Aerial Imagery (B7) :Other (Explain in Remarks) : Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No Depth (inches):
Water Table Present? Yes No
Saturation Present? Yes X No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Depth (inches):
Depth (inches): 6 Wetland Hydrology Present? Yes X No

Remarks:
Saturation beginning at 6".
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U.S. Army Corps of Engineers

OMB Control #: 0710-0024, Exp: 11/30/2024

WETLAND DETERMINATION DATA SHEET - Western Mountains, Valleys, and Coast Region Requirement Control Symbol EXEMPT:
See ERDC/EL TR-10-3; the proponent agency is CECW-CO-R (Authorly: AR 33515, paragraph &:22)

Project/Site: CFROU Phase 1 City/County: Deer Lodge County Sampling Date:  7/3/24
Applicant/Owner: MTDEQ State: MT Sampling Point: UP-12
Investigator(s): T. & B. Traxler Section, Township, Range: S18, T05 N, R09 W
Landform (hillside, terrace, etc.): Floodplain Local relief (concave, convex, none): Convex Slope (%): _0.5_
Subregion (LRR): LRRE Lat: 46.188175 Long: -112.770647 Datum: WGS84
Soil Map Unit Name: Fluvaquentic Endoaquolls-Slickens complex, 0 to 2 percent slopes, severely impacted NWI classification: None
Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No__ (If no, explain in Remarks.)
Are Vegetation , Soil __, orHydrology __significantly disturbed? = Are “Normal Circumstances” present? Yes X  No_
Are Vegetation_ , Soil_____, orHydrology_____naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes_ Noi
Wetland Hydrology Present? Yes No X
Remarks:
Matching upland plot to WL-12. Clark Fork River Floodplain.
VEGETATION - Use scientific names of plants.
Absolute  Dominant  Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 2 (A)
3. Total Number of Dominant Species
4 Across All Strata: 3 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 66.7% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0

=Total Cover FAC species 50 x3= 150
Herb Stratum (Plot size: 5 ) FACU species 30 x4 = 120
1. Elymus canadensis 30 Yes FAC UPL species 0 x5= 0
2. Lactuca serriola 30 Yes FACU Column Totals: 80 (A) 270 (B)
3. Alopecurus arundinaceus 20 Yes FAC Prevalence Index = B/A = 3.38
4.
5. Hydrophytic Vegetation Indicators:
6. ___1-Rapid Test for Hydrophytic Vegetation
7. _X_2-Dominance Test is >50%
8. ____3-Prevalence Index is <3.0'
9. ____4-Morphological Adaptations1(Provide supporting
10. data in Remarks or on a separate sheet)
1. ____5-Wetland Non-Vascular Plants’

80 =Total Cover ____Problematic Hydrophytic Vegetation' (Explain)

Woody Vine Stratum (Plot size: ) 'Indicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.
2 Hydrophytic

=Total Cover Vegetation
% Bare Ground in Herb Stratum 20 Present? Yes X No_
Remarks:
Vegetation considered hydrophytic due to a dominance of FAC species.
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SOIL Sampling Point: ~ UP-12

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks

0-20 10YR 5/4 100 Loamy/Clayey Silt Loam
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2L ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils™:
____Histosol (A1) ____Sandy Gleyed Matrix (S4) ____2cm Muck (A10) (LRR A, E)
____Histic Epipedon (A2) ____Sandy Redox (S5) ____Iron-Manganese Masses (F12) (LRR D)
____Black Histic (A3) ___ Stripped Matrix (S6) ___Red Parent Material (F21)
____Hydrogen Sulfide (A4) ____Loamy Mucky Mineral (F1) (except MLRA1)  Very Shallow Dark Surface (F22)
____1cm Muck (A9) (LRR D, G) ___Loamy Gleyed Matrix (F2) ___Other (Explain in Remarks)
____Depleted Below Dark Surface (A11) ___ Depleted Matrix (F3)
____Thick Dark Surface (A12) ___Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and
____Sandy Mucky Mineral (S1) ___ Depleted Dark Surface (F7) wetland hydrology must be present,
____2.5cm Mucky Peat or Peat (S2) (LRR G) _ Redox Depressions (F8) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes ~ No_ X
Remarks:

No hydric soil indicators observed.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply) Secondary Indicators (2 or more required)
Surface Water (A1) Water-Stained Leaves (B9) (except Water-Stained Leaves (B9) (MLRA 1, 2

__ High Water Table (A2) © MLRA1, 2, 4A, and 4B) " 4A and 4B)

___Saturation (A3) ____SaltCrust (B11) ___Drainage Patterns (B10)

____Water Marks (B1) ____Aquatic Invertebrates (B13) ____Dry-Season Water Table (C2)

____Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)

____ Drift Deposits (B3) ____Oxidized Rhizospheres on Living Roots (C3) ~_ Geomorphic Position (D2)

____Algal Mat or Crust (B4) ____Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)

____lron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) ____ FAC-Neutral Test (D5)
Surface Soil Cracks (B6) Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

: Inundation Visible on Aerial Imagery (B7) :Other (Explain in Remarks) : Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes No X

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
No hydrology indicators observed.
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INTRODUCTION

This evaluation form is intended to be used for determining wetland functional value of
wetlands located on Superfund Sites in the Upper Clark Fork River Basin (UCFR),
Montana. This rating of wetland functional value is to be subsequently used in
determining the amount of "functionally effective” wetlands, which is defined as
delineated wetland acreage adjusted by an overall rating for wetland functional value.
The method for arriving at this rating is detailed in Part D of this form.

The questions and organization of the procedure are adapted from the Wetland
Evaluation Technique (WET 2.0) of Adamus et al. 1987. Although this evaluation uses
many of the indicators and follows a similar structure as WET 2.0, it is significantly
different in several important ways:

o it has been made more regionally specific to the range of conditions
found in the Upper Clark Fork River Basin;

o it has been streamlined by having fewer indicators than WET 2.0;
. it has a simplified key to arriving at a particular rating;
. it is based primarily on a combination of the "effectiveness” and

"opportunity" evaluations of WET 2.0, with very little use of a "social
significance” evaluation; and

o it provides for an overall rating of wetland functional value.

The evaluation is divided into four parts. In Part A, the precise area to be evaluated,
termed the Assessment Area (AA) is determined. Part B is a series of questions to
generally characterize the AA. Part C is the evaluation, which depends largely on
information filled out in Part A and B. It is made up of ten categories of wetland
functional value:

o Hydrologic Support (Groundwater Recharge and Discharge)
o Floodflow Alteration
® Sediment Stabilization and Erosion Control
. Water Purification
. Production Export/Food Chain Support
o Agquatic Diversity and Abundance
1
Wetland Evaluation Form Atlantic Richfield Company

UCFR Superfund Sites 11991.01 wetlfunc.frm



Wildlife Diversity and Abundance: Breeding
Wildlife Diversity and Abundance: Migration
Wildlife Diversity and Abundance: Wintering
Habitat for Threatened, Endangered, or Sensitive Species

Part D is an analysis of the evaluation results, which includes a summary of the ratings in
Part C over all ten categories, arriving at an overall wetland rating. This summary is
followed by a description of how effective wetland area is to be calculated. An option
for weighting the various categories is given, which if modified should be accompanied by
an explanation for using different weights for any of the functional categories.

For categories dealing with wildlife diversity and abundance, waterfowl are given an
emphasis in both this evaluation and WET 2.0, since waterfowl are typically the most
abundant and common wetland dependent wildlife species. Although other types of
wildlife, such as non-game birds and mammals, may also depend on wetlands, addressing
their habitat requirements would make this evaluation considerably more complicated.
Consequently, it was judged to be undesirable for the purposes of this form.

Like WET 2.0, the evaluation is based on indicators of wetland functional value. The
determination of a rating is based on a key, where yes or no answers to indicator
questions lead to ratings from very low to high. The key works in basically two ways: (1)
an answer to one question can result in a particular rating or be necessary for a
particular rating due to its major effect on wetland functions; or (2) the effect of several
indicators together can result in a particular rating. Not all categories have a rating of
very low. The very low rating was given only to the water purification and aquatic and
wildlife habitat related functions, where the presence of a barren tailings surface results
in a very low value. Other categories were given the low, moderate, and high ratings,
similar to WET 2.0.

Since WET 2.0 is presently considered to be based on the most extensive and up-to-date
synthesis of research on wetland functions, indicator questions were generally taken
either directly or in modified form from that evaluation method. Although in some cases
they may seem arbitrary, they were assumed to be based on the best available
information and were used unless more site specific information deemed otherwise.

This evaluation includes use of the U.S. Fish and Wildlife Service " Classification of
Wetland and Deep Water Habitat in the United States" (Cowardin et al. 1979) to
describe wetland systems and classes. Using this evaluation will require some field data
or at least a good on-the-ground familiarity with the assessment area.

Wetland Evaluation Form Atlantic Richfield Company
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PART A: DEFINITION OF ASSESSMENT AREA

For each functional evaluation to be conducted, it is necessary to define the boundaries
of the Assessment Area (AA). The geographical unit to be evaluated may be defined by
both natural and administrative boundaries. Natural boundaries are likely to be
associated with floodplain edges, stream reaches of similar characteristics, lake
complexes, or general hydrological connectivity. Administrative boundaries are most
likely to include boundaries of operable units or proposed remedial actions. The AA
should be mostly composed of wetland area, although there may also be some non-
wetland area intermixed or adjacent to the wetland.

For example, the AA could be an entire operable unit or, if the operable unit is large
and complex, it could be subdivided according to physical or biological attributes.
Subdividing an operable unit is probably most critical when levels of disturbance or
negative impacts to the wetlands vary strongly within the operable unit. However the
AA is defined, effective wetland area will be quantified at the level of the operable unit
for purposes of accounting total wetland areas before and after remedial actions.

1. What name has been given to this AA? C/\r p\ O U P&{D\S R/ (
2. What is the total acreage of the AA? l 25 ﬂ lof wetlands in the AA? ﬁ . QD

3. In what operable unit is the AA located? U\C)Jk -\:O\"{\ R\\\@Y O U

4. List any other AAs in this operable unit? P\\&SQ/S - 3\3\
MeAlond osgessMesdy nok yet omdlpies fob ollet Phosex.

5. Have the boundaries of the AA wetlands been delineated? YQ/§
Title of delineation report: CFROY) 1094 b\m\mj R&-f-’bm\”f’r Plos, ‘M“Ag w

6. Describe the boundaries of the AA and the location of the wetlands in the AA,
including sketch map on following page. Provide a justification for determining

Tth\em:A t;ﬁ&iy oY Jr\/\b NN s the Plose |
E@M\& . Qd\\ v‘\w\sg{ g \Vtwc‘btﬁ
NISANT St\w W\\ "‘X areos of Phosy |
Fmﬁ‘: o Yo ossossMRAL

CRAS Tt
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Sketch map of Assessment Area, showing location of
AA boundaries and wetlands within and adjacent to AA.
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PART B: CHARACTERISTICS OF ASSESSMENT AREA (AA)

Area

1. Is the surface area of the wetland within the AA and any connected wetlands
within one mile of the AA:

___less than 5 acres?

between 5 and 40 acres?
7_ between 40 and 200 acres?
____ greater than 200 acres?

ap o

2. The watershed of the AA is:

less than 1 square mile
1-100 square miles
T 101-2,500 square miles
_____ greater than 2,500 square miles

o o p

Vegetation and Habitat

3. Which wetland system is dominant (D) and which are also present (P) in the AA?

a. ? Lacustrine
b. b Palustrine

c. E Riverine

4, Which vegetation class (as defined by Cowardin et al. 1979) is dominant (D) in
the AA wetland and which comprise at least 10% or 1 acre of the AA
wetland (P)?

Percent of
Wetland Major Plant Species Present
a. Forested
b. _P_ Scrub-Shrub PR <olix <pp.
¢. D Emergent 70 ];_,é& JodifS [T A‘Eﬁ&déb S @Mﬂ&wﬁ
d. E Aquatic Bed < Lo pailen <P .
\
Vegetative cover of wetland (in percent of total area) OK— 7o
6
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5. Vegetation/Water Interspersion

If surface water is present in the AA, does the horizontal pattern of obligate
emergent vegetation consist of:

a. X relatively few, continuous areas of vegetation with little
interspersion with channels or pools, as in Example A of Figure 1?

(Low V/W Interspersion)

b. _ a condition intermediate between Examples A and B of Figure 17
(Moderate V/W Interspersion)

c. a mosaic of relatively small patches of vegetation interspersed with

channels or pools, as in Example B of Figure 1?
(High V/W Interspersion)

6. Vegetation Class Interspersion
The horizontal pattern of vegetation classes in the AA consist of:

a. ___ relatively homogenous areas supporting a single vegetation class
with little or no interspersion between these areas?
(Low Vegetation Class Interspersion)

b. A _a condition intermediate between (a) and (c)?
(Moderate Vegetation Class Interspersion)

c. __ a highly interspersed mosaic of relatively small areas (at least 100
sq. ft.) that support different vegetation classes?
(High Vegetation Class Interspersion)

7. Vegetation Form Richness

Which of the following conditions best applies to the AA’s wetland?

a. one vegetation class present and fewer dominance types than in
(b). (Low Vegetation Form Richness)
b. two vegetation classes present; or at least two dominance types if

under 10 acres, four dominance types if 10-100 acres, or six
dominance types if greater than 100 acres.
(Moderate Vegetation Form Richness)

C. l(\_ at least three vegetation classes present; or at least two vegetation
classes and at least four dominance types if under 10 acres, six
dominance types if 10-100 acres, or eight dominance types if
greater than 100 acres.

(High Vegetation Form Richness)

Wetland Evaluation Form Atlantic Richfield Company
UCFR Superfund Sites 11931.01 westfunc, frm



Figure 1. Examples of low (A) and High (B) vegetation/water interspersion (source:
Adamus et al., 1987).
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This question pertains to the context of the wetland in relation to any nearby
wetlands. A wetland is a "cluster” wetland if together with nearby wetlands it has
a certain minimum area of emergent or scrub-shrub vegetation. In contrast, it is
an "oasis" wetland, if it is a relatively small and isolated amount of emergent or
scrub-shrub vegetation (threshold areas for this question are taken directly from
WET 2.0).

(a)  Within 1,000 yd of the AA’s center, is the acreage of emergent wetland
greater than 4.6 acres or that of scrub-shrub wetland greater than 2.3

acres?
K. If so, the wetland is part of a cluster wetland.

(b)  Within 1,000 yd of the AA’s center, is the acreage of emergent wetland less
than 0.8 acres or that of scrub-shrub wetland less than 0.4 acres?
If so, the wetland is an oasis wetland.

Is the average width of vegetation dominated by obligate emergent, scrub/shrub,
or forested vegetation greater than 20 ft (measured perpendicular to flow)? X

Hydrology

10.

11.

12.

Inlet/Outlet Conditions

Does surface water (excluding precipitation or sheet flow) enter and/or exit the
AA through an:

a. )X _ inlet with permanent flow
b. __ inlet with intermittent flow
¢. X outlet with permanent flow
d. __ outlet with intermittent flow

Does the AA contain a channel with at least seasonally flowing water? X
If channel flow is present, does water velocity average:

0-0.5 ft/sec
0.5-1.5 ft/sec

Y. 1.5-3.3 ft/sec
3.3+ ft/sec

SENEY
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13. Hydrologic Alteration

(a)  Have ditches, canals, channels, or levees been constructed in the AA that
result in water flowing out of the AA at a significantly faster rate than
would occur without these features?

(b)  Has an outlet been added to the AA or an inlet been recently (i.e. within
the last 10 years) blocked off, significantly altering the hydroperiod of the
wetland?

(c)  Is water level in the AA dependent on artificial control (other than for
purposes of wildlife or fisheries management)?

14.  Hydroperiod

What is the dominant (D) and secondary (S) flooding regime in the AA (see
Figure 2 and Cowardin et al. (1979) for key to hydroperiod)?

____ permanently flooded
intermittently exposed
semipermanently flooded

. _S__ seasonally flooded

__saturated (no standing water)

____ temporarily flooded

___ intermittently flooded

e An o

Substrate

15.  Is the surface substrate (upper 3 inches) in the AA predominantly:

a organic soil (peat or muck)?

b fine mineral soil (clay, silt, or loam)?
¢. __ sand?

d. ___ cobble-gravel?

e. _ _ bedrock?

f. __ rubble?

Disturbance
16.  Is more than 75% of the AA wetland barren tailings surfaces?

17.  Has the AA been tilled, filled, bladed, or excavated within the past three years?

18.  Are there sediment sources upstream from the AA that may contribute substantial
amounts of inorganic sediment to the AA?

10
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AND THROUGHOUT THE
ENTIRE YEAR
PERMANENTLY
FLODDED tA)
EVERY YE&LR

- NCEPT DROUGHT YEARS
THROUGHOUT INTERMITTENTLY

THE GROWING EXPOSED (B)
SEASON

/ ’ MOST YEARS:

t SEMIPERMANENTLY
PRESENT AT

/ SOME TIME \ FLOODED (C)

SURFACE BEGINNING OF GROWING
WATER IS: SEASON ONLY:

SEASONALLY FLOODED (D)
WMOST GROWING SEASDN:

SATURATED (E)
SELDOM DR
UNPREDICTABLY GROWING SEASON BRIEFLY:
PRESENT SATURATION TEMPORARILY FLOODED (Fi
15: ""--_-...
NO DETECTABLE SEASONALITY:
INTERMITTENTLY

FLOODED (G}

Figure 2. Key for determination of hydroperiod (source: Adamus et al., 1987).

1
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19. Is the AA affected by frequent human activity due to:

(a) visits by people at least three times daily in the AA or areas adjacent and
visible to the AA? X

(b)  human activity common within 1,000 feet if surface water mostly less than 3
feet or within 600 feet if surface water greater than 3 feet deep? ¢

Although the site specific data requested in this question may not be directly
known, the nature of land-use or institutional controls (e.g., zoning, land
ownership, permitted land use, etc.) should be a good indicator of whether or not
#19(a) or #19(b) are met.
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PART C: FUNCTIONAL EVALUATION

Many questions in Part C are referred to by a three part notation, such as "B:1,a-b",
where B refers to Part B, question #1, answer (a) or (b). Unless otherwise specified,
this notation indicates a "yes" answer is needed to the referenced question in Part B.
Other questions in Part C occur just once or were considered not pertinent in the
general characterization of the AA wetland, and they were therefore not included in Part

B.

Hvdrologic Support (Groundwater Recharge and Discharge)

1. Is the AA in an area known to be a groundwater recharge area ?

2. Is the AA located immediately below a dam?
3. Does local topography favor groundwater discharge due to any of following? X

geologic fault oriented perpendicular to surface flow
decrease in soil permeability downslope of AA (e.g., bedrock, clay pan)

AA being at base of relatively steep slope
stream adjacent or within AA known to be a "gaining stream”

other

W

4.  AA has no inlet, but does have permanent outlet?

Rating for Hydrologic Support
#1 - #4 are all no: Low
#4 is yes; #1, #2 and #3 are all no: Moderate
#1, #2, or #3 are yes:

Floodflow Alteration
5. How many of the following are true of the AA? (0-2) (3-4) (5-6)

wetland is within 100 year floodplain of a stream channel

hydroperiod is not permanently flooded or intermittently exposed (B:14,c-
g)

potential for ponding of high flows is apparent

total area of wetland is greater than 200 acres (B:1,d)

forest or scrub/shrub vegetation covers greater than 30% of AA (B:4)
inlet is wider than outlet

Tk W
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Rating for Floodflow Alteration

0-2 of #5 are yes: . Low
3-4 of #5 are yes:
5-6 of #5 are yes: Hig

Sediment Stabilization and Erosion Control

6. Are potential erosive forces present in AA (e.g., channel flow of high velocity
(B:12,d) or open water wider than 100 feet) or are eroding areas adjacent to

wetland? X

7. Does AA have wetland vegetation that can effectively buffer effects of erosive
forces (e.g., well-vegetated stream banks, bands of erect vegetation greater than 20
ft. wide (B:9) adjacent to wide open water, moderate to high water/vegetation
interspersion (B:5,b-c))? _><_

Rating for Sediment Stabilization and Erosion Control
Both #6 or #7 are no: Low
Only #7 is yes: Moderate
Both #6 and #7 are yes:

Water Purification (Sediment/Toxicant Reduction, Nutrient Removal/Transformation)

8. Is the AA characterized by any of the following? )X

a. no outlet present (B:10,c and d are both no) or impoundment is by

artificial or natural dam

dominated by erect, persistent vegetation that has a hydroperiod of

seasonally flooded or wetter (B:14,a-d)

c. direct evidence of accretion (i.e. accumulation of organic matter or

sediment) from historic photos or field sampling and accretion

continues to occur

d. A depositional environments with erect vegetation greater than 20 feet
wide (B:9)

-

b.

9. Is the AA characterized by three or more of the following? <

a. constricted outlet

b. slow-velocity flow (B:12,a but less than 0.3 feet/sec)

c. A riverine system with good pool-riffle ratios or pools and instream
debris

d. Y relatively long-duration and extent of seasonal flooding (B:14,a-d)

e. Y having a zone of obligate erect vegetation greater than 20 feet wide
(B:9)

14
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10. Is the AA characterized by three or more of the following?

a. slow-velocity flow (B:12,a but less than 0.3 feet/sec) and AA wetland
has greater than 50% vegetation cover (B:4)

b. X _ fine mineral soils
509 or greater vegetation cover in the AA wetland (B:4) and nutrient

c.
(nitrogen and phosphorus) sources are present upgradient from the
AA (B:18,A)
d. _)_(_ hydroperiod permanently flooded or saturated or nearly so (B:14,a-¢)
e. vegetation form richness is high (B:7,c)

—

11. Is the AA characterized by artificial channelization (B:13,a) or tillage (B:17)?

12. (a) Are there potentially significant non-point or point sources of sediment
(B:18), toxicants, or high nitrogen/phosphorus levels upstream within 10

miles?
(b) Is AA dominated by barren, tailings surface (B:16)?
13. Is channel flow present in the AA or contiguous with the AA (B:11)? X

Rating for Water Purification

#12(b) is yes: Very Low
#12(b) is no and #11 is yes: Low
#12(b) and #11 are no and
#8, #9, and #10 are all no: Low
#8, #9, or #10 are yes; #12(a) or #13 is no:
#8, #9, or #10 are yes and #12(a) and #13 are yes: High

Production Export / Food Chain Support

14. For whatever wetland system is dominant in the AA, how many of the
characteristics listed below under that system are present in the AA? (all) (more

than half) (half or less)

Riverine:
a. ___ aquatic habitat is potentially eutrophic
b. ___ significant areas of erect or submerged vegetation are present
c. ___ watershed greater than 100 square miles (B:2,c-d)
Lacustrine:
a. ___ aquatic habitat is potentially eutrophic
b. __ significant areas of erect or submerged vegetation are present
c. ____ pH not acidic
d. ___ plant productivity high
e. ___ potential for erosion or substantial flooding
15
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Palustrine:
a. A significant areas of erect or submerged vegetation are present
b. X  plant productivity high
c. X __ potential for erosion or substantial flooding
d. X __ channel flow (B:11) or open water occurs within or adjacent to AA

15. The AA has permanent or intermittent outlet (B:10,c-d)? X

Rating for Production Export / Food Chain Support

#15 is no Low
#15 is yes and
#14 is (half or less): Low
#14 is (more than half): Moderate
#14 is (all):

Aguatic Diversitv and Abundance

16. An aquatic bed class is present within the AA (B:4,d) or hydroperiod is
permanently flooded or intermittently exposed (B:14,a-b)? X

17. Are toxic substances known to enter the aquatic habitat more than once in a year
in concentrations high enough to severely depress fish or aquatic invertebrate
populations?

18. For whatever wetland system is dominant in the AA, how many of the
characteristics listed below under that system are present in the AA? (all) (half or

more) (less than half)

Riverine:

List A

a. ditches, channels, canals, levees are not present in the AA (B:13,a =
no)

b. water velocity is mostly less than 1.5 feet/sec (B:12,a-b)

c. summer water temperatures are less than 20° C

List B

a. a substantial portion of the stream channel is shaded

b. significant areas of good fish cover occur in the stream (e.g.,
moderately dense aquatic vegetation, crevices, undercut banks,

16
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submerged logs and stumps, tree roots, boulders, overhanging
vegetation, good pool/riffle ratio)
C. suspended solid concentrations are generally not high (as judged by
visual observations or documented measurements)

Lacustrine:
a. has permanent inlet and outlet (B:10,a and B:10,c)
b. not dominated by sand bottom (B:15,c = no)
C. high plant form richness (B:7,c) or vegetation/water interspersion
(B:5,¢)
d. water temperatures greater than 10° C during summer
e. water level not controlled artificially (B:13,c)
Palustrine:

a. )X has permanent inlet or outlet (B:10,a or B:10,c) or is fringe or island

situation (Note: a fringe wetland is defined as (1) a wetland adjacent

to a stream having a width of both channel sides combined less than

1/3 the width of the channel; or (2) a wetland adjacent to 2 body of

open water having a cumulative surface area less than 1 /3 the surface

area of open water.)

aquatic habitat has some aquatic bed present (B:4,d) or does not have

entirely sand substrate (B:15,c = no) or some fish cover present

high plant form richness (B:7,¢) or high vegetation/water interspersion

(B:5,c)

d. _ AA wetland is 30-60% open water and emergent vegetation is
generally obligate wetland species (B:4,c with obligate wetland species)

e. _2(_ inorganic sediment input does not seriously impact water quality

b, A
« X

Rating for Aquatic Diversity and Abundance

#16 is no or #17 is yes Low
#16 is yes and #17 is no and
Riverine:
Any from List A in #18 are no Low
All from List A are yes and less than two
from List B in #18 are yes Moderate
All from List A are yes and at least two from List B in #18 are yes High
Lacustrine and Palustrine:
Less than two from list in #18 are yes Low
Two to three from list in #18 are yes Moderate

At least four from list in #18 are yes

17
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Wildlife Diversity and Abundance: Breeding

19. Is AA wetland dominated by barren, tailings surface (B:16)?

20. Are any of the following true?

a.
b.
C.

d.
e.

AA has been tilled, filled, bladed, excavated (B:17)

AA has been drained or its water supply cut off

AA wetland and any adjacent wetland total less than S acres in surface
area (B:1,a) and AA wetland has frequent human activity (B:19,a-b)
substrate is bedrock, rubble, or cobble/gravel (B:16,d-f)

low vegetation/water interspersion (B:5,a), low vegetation
interspersion (B:6,a), and low plant form richness (B:7,a)

21. For whatever wetland system is dominant in the AA, how many of the
characteristics listed below under that system are present in the AA?

Riverine:

a.
b.

a o

Lacustrine:

a.
b.
C.

d.

€.

f.

Palustrine:

a.

b.

X

AA and any adjacent wetland total greater than 5 acres (B:1,b-d)
vegetation/water interspersion is moderate to high (B:5,b-c) or
vegetation interspersion is high (B:6,c) or plant form richness is high
(B:7,c)

wooded areas (forest or shrub) occur adjacent or connected to AA
water velocity is less than 1.5 feet/sec (B:12,a-b)

adjacent upland vegetation provides suitable nesting sites for dry
nesting waterfowl

AA and any adjacent wetland total greater than 5 acres (B:1,b-d)
AA is cluster or oasis wetland (B:8,a-b)

area of mostly obligate emergent species and shallow water (less than
6.6 feet) comprises at least 10% of AA wetland (B:4)

other wetlands having strongly different hydroperiods are present
within 1 mile (B:14,e-g for wetlands within 1 mile)

presence of small island (at least 50 feet from shore) or moderate to
high vegetation/water interspersion (B:5,b-¢) or moderate to high
vegetation interspersion (B:6,b-c) or high plant form richness (B:7,c)
adjacent upland vegetation provides suitable nesting sites for dry
nesting waterfowl

AA wetland and any adjacent wetland total greater than 5 acres
(B:1,b-d)

wetlands with a hydroperiod of permanently flooded, intermittently
exposed, or seasonally flooded occur within 1 mile of AA (B:14,a-d for
wetlands within 1 mile)
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C. high vegetation/water interspersion (B:5,c) or high vegetation
interspersion (B:6,c) or high plant form richness (B:7,c)

d. _X_ wooded areas (forest or shrub) occur adjacent or connected to AA or
there is a band of mostly obligate emergent vegetation at least 20 feet

wide (B:9)
Rating for Wildlife Diversity and Abundance: Breeding
#19 is yes Very Low
#19 is no and #20 is yes Low
#19 and #20 are no and
less than two of #21 are yes Low

two to three #21 are yes Moderate
at least four of #21 are yes

Wildlife Diversity and Abundance: Migration

22. Is AA wetland dominated by barren, tailings surface (B:16)?

23. Is either of the following true?

a. AA and any adjacent wetland total less than 5 acres in surface area
(B:1,a) and frequent human activity occurs in AA (B:19,a-b)
b. wetland has no outlet (B:10,c and d are no) and has toxic inputs

24. How many of the following are true of the AA?

a. 30-60% of the AA wetland is open water and emergent vegetation is
generally obligate

high plant form richness (B:7,c)

high vegetation/water interspersion (B:5,c) or high vegetation
interspersion (B:6,c)

K

d. wetland vegetation or hydrology not recently (i.e., within last 10 years)
disturbed (B:13,a-c or B:7,c all no)

e. __ wetland in AA and any connected wetlands within one mile of the AA
are greater than 200 acres (B:1,d)

f. wet mud flat or open water area greater than 20 acres is present

Rating for Wildlife Diversity and Abundance: Migration

#22 is yes: Very Low
#22 is no and #23 is yes: Low
#22 and #23 are no and
Less than two #24 are yes: Low
Two to three of #24 are yes: '
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Four to six of #24 are yes: High

Wildlife Diversity and Abundance: Wintering

25. Is AA dominated by barren, tailings surface (B:16)?
26. Are any of the following true?

a. all of wetland freezes over for more than one month/year

b. AA and any adjacent wetland total less than S acres in surface area
(B:1,a) and no permanent outlet (B:10,c is no) and AA has little or
poor shelter for wildlife

C. AA and any adjacent wetland total less than S acres in surface area
(B:1,a) and has frequent human activity during winter (B:19, a-b in
winter) and no wooded areas (forest or shrub) in or adjacent to AA

27. Wetland in AA and any adjacent wetland total greater than 5 acres (B:1,b-d) and
AA wetland is oasis or part of cluster wetland (B:8,a-b)?

28. How many of the following are true of the AA?

a. 30-60% of AA wetland is open water and emergent vegetation is
generally obligate wetland species

high plant form richness (B:7,c)

high vegetation/water interspersion (B:5,c) or high vegetation
interspersion (B:6,¢)

d. wetland vegetation or hydrology not recently disturbed (B:13,a-c and
B:17 are all no)

frequent human activity does not occur in AA (B: 19,a-b are no)
substrate is not bedrock, rubble, or cobble-gravel (B:15,d-f are no)

b.
c.

| < |

e.
f.

s

g open water with adjacent grain fields is present in AA
Rating for Wildlife Diversity and Abundance: Wintering
#25 is yes: Very Low
#25 is no and #26 is yes: Low
#25 and #26 are no and
Less than four of #28 are true: @
#27 is true and at least four of #28 are true: High

Threatened. Endangered, or Sensitive (TES) Species Habitat

29. Are there any Federally listed threatened or endangered plant or animal species
that are known to regularly or frequently occur in the AA?
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30. Are there any Federally listed threatened or endangered plant or animal species
that are known to occur occasionally in the AA?

31. Are there any state listed threatened, endangered, or sensitive plant or animal
species (Montana Natural Heritage Program status of S1, S2, or S3) that are known
to occur regularly or frequently in the AA? XX

32. No federal or state listed threatened, endangered, or sensitive plant or animal
species are known to occur in the AA?

Rating for Threatened, Endangered, or Sensitive (TES) Species Habitat

#29, #30, and #31 are all no; #32 is yes Low
#30 or #31 is yes
igh

#29 is yes
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PART D: ANALYSIS OF EVALUATION RESULTS

Summary of Ratings for All Functional Categories

The following procedure should be used to summarize ratings over the ten categories
covered in this evaluation, with results entered on the rating sheet on next page:

(1)  in column (a) list the ratings (very low, low, moderate, or high) in the
evaluation for each category;

(2) in column (b) fill in the numeric rating as very low = 0.5, low = 1, moderate
= 2, and high = 3,

(3)  if considered necessary, modify given weighting values in column (¢) for any
category (provide justification below);

(4)  multiply numeric rating in column (b) by weight in column (c) and record in
column (d);

(5) total scores from all ten categories and enter as "Total";

(6) determine maximum possible score by multiplying weight in column (c) by 3
and total scores from all ten categories, and enter as "Maximum Total”
(default = 33);

(7)  divide "Total" by "Maximum Total" and multiply by 3; enter as "Overall
Wetland Rating".
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RATING SHEET FOR SUMMARIZING RESULTS

OF WETLAND FUNCTIONAL EVALUATION

Total (sum of column (d))

Maximum Total

Column
(a) (b) (c) (d)
Numeric

Functional Category Rating Rating Weight* Score
Hydrologic Support \’\ \1\!\ ? 1.0 _?__
Floodflow Alteration N\Q - 0.5 __'_
Sediment Stabilization and Erosion Control "\tc\)&\ ’g 1.0 _j__
Water Purification Mod &~ 10 %
Production Export / Food Chain Support Hti\/\, ? 1.0 _i__
Aquatic Diversity/Abundance “ tg&\ 3 1.5 _b_‘_i
Wildlife Diversity/Abundance: Breeding 3\ "3\,\ 3 15 43
Wildlife Diversity/Abundance: Migration N\o& EN 1.5 _?__
Wildlife Diversity/Abundance: Wintering N\@& 3 1.0 _3\_
TES Species Habitat N\b& ~ 1.0 L

K

33

LSS

OVERALL RATING FOR AA WETLAND

* The category weight of 0.5 for floodflow alteration is based on the rationale that the floodflow function is
generally of less importance on most Superfund site wetlands in the Upper Clark Fork basin due to their position
lower down in the watershed; and category weights higher than 1.0 are based on the importance given by regional
natural resource agencies to Upper Clark Fork Basin wetlands for wildlife migration/breeding and fisheries
habitat. If different weights are used, the rationale for these weightings should be included with this evaluation.
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Calculation of Effective Wetland Area

As described in the introduction, effective wetland area is the wetland area (in acres)
delineated in an operable unit adjusted by its Overall Rating for functional value, as
determined on the previous page. This adjustment would be made using the following
formula

Functionally Effective Wetland Area = Actual Wetland Area X Overall Rating
3

It should be noted that functionally effective wetland area is a relative area value, ie. it is
some fraction of actual wetland area having an Overall Rating of 3.0. Obviously, an acre
value for functionally effective wetland area can only be compared to other such values
determined by this method. Functionally effective wetland areas calculated by this formula
are intended to be used for comparing pre- and post- remediation wetlands and are not be
considered as actual acres of physical area.

It is evident that choice of the Assessment Area is critical to determining the functionally
effective wetland area, since the Overall Rating for each evaluation applies to the entire AA
evaluated. Consequently, if the area to be evaluated is made up of areas that have
experienced very different levels of disturbance or negative impacts, they should be
evaluated separately.

For all AAs within an operable unit, the acres of functionally effective wetland are to be
summed to arrive at a total functionally effective wetland area for that operable unit. This
value can then be used as a baseline value for comparison to post-remediation changes in
area of functionally effective wetlands. Post-remediation wetland areas can be determined
on a preliminary basis using projected outcomes of remediation designs, but a re-evaluation
of effective wetland areas should be conducted after remedial actions have taken place.
This re-evaluation ideally should be about 10 years following remediation, after any wetlands
created or modified as a result of remedial actions have had the opportunity to develop.
Preferably, the method described in this form will also be used in the re-evaluation
subsequent to remediation actions.
[

\:E\‘AP\ = 7.0 « :)»g_i (b ,(O(AH_OVM?/S |

- . — — |
S

——
—
[ —
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