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ACRONYMS AND ABBREVIATIONS

°C

A

AEA
ADEC
ADF&G
AVCT

B

BFW

BLVD

Bradley Lake Project

degrees Celsits

Alaska Energy Authority

Alaska Department of Environmental Conservation
Alaska Department of Fish and Game
autonomous video counting tower

bankfull width
Bradley Lake Vertical Datum
Bradley Lake Hydroelectric Project (FERC No. 8221)

C
cfs cubic feet per second
cm centimeter
CPUE Catch per Unit Effort
D
DO dissolved oxygen
DSP Draft Study Plan
E
EFMR East Fork Martin River
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Figure 2-1 Martin River water quality monitoring sites.
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Due to concerns about the risk of logger damage under high flow conditions in the
mainstem Martin River, a redundant logger was placed at the Martin River RM 1.9 site.
Both loggers installed at Martin River RM 1.9 were not accessilbe during the monthly site
visits due to high flows, and both loggers were lost during high flow conditions before it
was safe to retrieve them and download the data. Monthly data collection was the only
effective approach for temperature data collection at the Martin River mainstem site
during 2023.

The logger installed at the OCH4.2Routlet location was found transported downstream
and partially exposed during the site visit on September 19, 2023. It appeared that a high
flow event in late August provided an upstream connection to the Martin River, which
inundated the OCH and dislodged the duckbill anchor from the channel. The logger was
retrieved, and stored temperature data were recovered during the September site visit
when the logger was reinstalled. Due to the uncertainty around the timing that this | ogger
was out of water and which habitats the temperature data may have represented, the data
between site visits on August 24 and September 19 were removed from analysis.
Continuous temperature data were collected in the WFMRnear WFMR RM 0.1 throughout
the monitoring period, although the logger was found to be missing during the final site
visit on November 17, 2023.

Table 2-2  Martin River basin 2023 water quality = monitoring locations.

EFMR WFEMR OCH4.2R Martin River
Date RM 0.1 RM 0.1 Outlet RM 1.9
Monthly Monthly Continuous Monthly Continuous Monthly Continuous
WQ WQ Temperature WQ Temperature WQ Temperature
4/24/23 X X X X X *
5/26/23 X X X X X *
6/23/23 X X X X X X *
7/20/23 X X X X X X *
8/24/23 X X X X X X *
9/19/23 X X X X X X *
10/20/23 X X X X X X *
11/17/23 X X * X X X *

WQ = water quality ; * = Installed but not able to be retrieved.
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In 2024, continuous temperature monitor s were installed at three monitoring sites (Table
2-3). To provide redundancy and reduce the risk of data loss,backup temperature loggers
were installed in 2024 at three of the water quality monitoring study sites on April 29,
2024, and May 4, 2024 (Table 2-3). Due to the challenges of maintaining equipment at
the Martin River RM 1.9 site during high flows, redundant thermistors were installed in a
dry side channel downstream of the constriction near RM 1.8. Data from this site were
intended as backup only during high flows when the flow through the side channel would
be representative of the mainstem Martin River. No redundant temperature loggers were
installed at the EFMR site because the stream temperature recorded atUSGSGage No.
15238951 provided the necessary backup.Streamflow and channel conditions were ideal
for completing thermistor installation in the Martin River. Low, clearwater conditions
enabled the team to access and cross the Martin River channel within all target sampling
areas

June 2026 2-6 Alaska Energy Authority



2024 Martin River Aquatic Studies Report Bradley Lake Hydroelectric Project
2.0 Water Quality Monitoring Study FERC No. 8221

Table 2-3  Matrtin River basin 2024 water quality monitoring locations.

4/18/24

5/12/24
6/12/24
7/19/24
8/21/24
9/28/24
10/30/24

XX | X|X|X
>
x

XX | X|X|X|X]|X
XX |[X|X|X|X]|X
X|X|[X|X|X|X]|X
XX |[X|X|X|X]|X

X| X | X[ X]|X|X
XX | X[ X]|X|X
XX | X[ X]|X|X
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At the EFMR USGgage, temperature logging equipment was installed at a bedrock -bank
constriction (Photo 2-1). At the WFMRRM 0.1 site, the backup thermistor was attached
to an anchor in bedrock (Photo 2-2). At the Martin River off-channel site OCH4.2R,
thermistors were anchored to stable trees at two locations (Photo 2-3), one immediately
downstream of the lake and another closer to the confluence between OCH4.2R and the
mainstem Martin River. This monitoring site was installed to determine the temperature
of outflow from two source lakes and their inflowing streams. The se dark, tannic, shallow
lakes experience full sun exposure and areencroached with grasses, sedges, and aquatic
vegetation (Photo 2-1).

The redundant thermistors installed to mitigate potential loss of adjacent equipment from
the Martin River mainstem constriction at RM 1.9 were anchored to trees in a dry side
channel (Photo 2-4). During high flows, this area is inundated and representative of
mainstem temperatures,thus providing ancillary data should the mainstem logger be lost.

Photo 2-1 EFMRtemperature logger installation location.
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22

Photo 2-2 WFMR temperature logger installation location at WFMR RM 0.1 (red
circle).

Photo 2-3 Temperature logger installation location at the OCH4.2R outlet on
April 29, 2024 (right, red circle). The lake that  feeds OCH4.2R is
pictured on the left on September 29, 2024.
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Monthly Temperature Point Measurements
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Figure 2-2 2023 monthly temperature data from Martin Ri ver basin water quality
monitoring locations.

All DO concentrations (milligrams per liter [ mg/L]) were greater than the ADEC minimum
criterion of 7 mg/L. The warmer WFMR and Martin River OCH sites exhibited lower DO
concentrations than the glacially influenced sites (Figure 2-3). Most DO saturation
measurements fell below the ADEC maximum criterion of 110 percent saturation, except
for the late-July sample from the WFMR.Oxygen saturation valuesfor glacially influenced
sites were similar throughout the sampling season, while OCH exhibited peaks in late July
and were normally distributed (Figure 2-4). The lowest DO levels were observed in April
in habitats under ice and snow. The lowestDO concentrations were observed at non-
glacially influenced sites in late April, and concentrations started to drop again in

November.
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Monthly Dissolved Oxygen Concentration Point Measurements
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Figure 2-3 2023 monthly DO concentration data from Martin River basin water
guality monitoring locations.

Monthly Dissolved Oxygen Saturation Point Measurements
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Figure 2-4 2023 monthly DO saturation data from Martin River basin water
guality monitoring locations.

June 2026 2-15 Alaska Energy Authority












2024 Martin River Aquatic Studies Report Bradley Lake HydroelectricProject
2.0 Water Quality Monitoring Study FERC No. 8221

under high flow conditions. Boxes representing the optimal migration temperatures (8-
14°C) (from Kraus 199; Hicks 2002; Kent and Morsell 2004; British Columbia Ministry of

Water, Land, and Resource Stewardship 2025nd migration timing for adult Sockeye and
Coho salmon were added to the plots.

Comparison of WFMR RM 0.1 temperature and OCH4.2R with that of the mainstem at
EFMR clearly demonstrate that different source water (glacial versus non-glacial) affects
stream temperatures at these sites fFigure 2-11).

EFMR - 2023
15 ...............................................................................
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Figure 2-8 2023 minimum and maximum daily water temperature measured at
the EFMRUSGSGage No. 15238951 at RM 0.1 with Sockeye and Coho
salmon run timing and optimal migration temperature ranges .
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WFMR - 2023
20
2,000
T T it I T AV ' il .......................... g
_ I S
G . l 1,500 2
- . Q
e ) ®
£ 10 ‘ 2
< “ 1,000 @
a =
o -
£ ‘\‘\’\ -
s 3
500 E
of — 0
May Jun Jul Aug Sep Oct Nov
Month
|:| Coho Run Timing --  ADEC Migration/Rearing Maximum ADEC Spawning Maximum
|:| Sockeye Run Timing — Daily Max Temp — Daily Min Temp
— Discharge (RM 1.9)
Figure 2-9 2023 minimum and maximum daily water temperature measured at

the outlet of Red Lake (WFMR RM 0.1) wit h Sockeye and Coho
salmon run timing and optimal migration temperature ranges .
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OCH4.2R - 2023
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Figure 2-10 2023 minimum and maximum daily water temperature measured at
Martin River off -channel site OCH4.2R with Sockeye and Coho salmon
run timing and optimal migration temperature ranges .
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Monthly Temperature Point Measurements
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Figure 2-13 2024 monthly temperature data from Martin River basin water quality
monitoring locations.

DO saturation and concentration were generally higher in the glacially influenced portions
of the system and varied less than those in off-channel sites which saw peaksduring
spring snowmelt runoff in late May/early June 2024. DO concentrationsand saturations
displayed the largest discrepancies between mainstem and off-channel sites in late
summer. All measurementsfell within the ADEC standards(Figure 2-14, Figure 2-15).
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Monthly Dissolved Oxygen Saturation Point Measurements
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Figure 2-14 2024 monthly DO saturation data from Martin River basin water
guality monitoring locations.
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Monthly Dissolved Oxygen Concentration Point Measurements
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Figure 2-15 2024 monthly DO concentration data from Martin River basin water
guality monitoring locations.

As observed in 2023, turbidity was positively correlated with glacial runoff, peaking above
240 NTUs, which was the maximum turbidity measurable by the turbidity tube. Prior to
glacial melt, turbidity was under 10 NTUs at all locations. Turbidity at OCH4.2R, which is
fed by a clear, tannic lake, remained below 50 NTW except following the August flood
event that inundated the low -elevation lake with turbid mainstem floodwater, increasing
turbidity to 7 5 NTUs for the August measurement. Despite the turbid nature of Red Lake
from the August 2024 event, turbidity in the outlet ( WFMR RM 0.1) was low throughout
the season (NTWs less than 10), suggesting that glacial silt may settle out in the lake,
resulting in relatively clearwater runoff. Turbidity greatly reduced in October when glacial
re-freezing occurred (Figure 2-16).
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Monthly Turbidity Point Measurements
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Figure 2-16 2024 monthly turbidity data from Martin River basin water quality
monitoring locations.

Unlike other water quality metrics, there was less variation between sites for specific
conductance (Figure 2-17). Specific conductance was highest across all sites (20@00
uS/cm) during spring measurements in May and decreased precipitously to under 100
pS/cm by mid-June and remained low until the onset of colder weather and increased
frequency of rain events in the fall during September and October measurements.
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Monthly Specific Conductance Point Measurements
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Figure 2-17 2024 monthly specific conductance data from Martin River basin
water quality monitoring locations.

There were slight variances in pH between sites, likely due to changing source water
(snowmelt versus glacial melt, mainstem versus lake or groundwater); however, all
measurements fell within the ADECcriteria range (Figure 2-18).
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Figure 2-19 2024 minimum and maximum daily water temperature measured at

the outlet of Red Lake (WFMR RM 0.1) with Sockeye and Coho
salmon run timing and optimal migration temperature ranges .

). During the migration period of fall -spawning Coho and Sockeye salmon, water
temperatures were within criteria for spawning (13°C) and rearing (15°C) at this location.
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Figure 2-19 2024 minimum and maximum daily water temperature measured at

the outlet of Red Lake (WFMR RM 0.1) with Sockeye and Coho
salmon run timing and optimal migration temperature ranges .

The water quality monitoring location at the OCH4.2R side slough was intended to
determine the temperature of outflow from two source lakes and their inflowing streams.
The lake is shallow encroached with grasses, sedges, and aquatic vegetationand has
dark, tannic water and full sun exposure. The conditions in the lake resulted in elevated

water temperatures (greater than 20°C) in the outflowing OCH4.2R immediately
downstream of the lake where the instrument was installed.

Daily maximum water temperature at both OCH4.2Rmonitoring locations exceeded the
ADEC criteriaof 13°C for 30 days and 15°C for 22 days Figure 2-20). The monitoring site
saw multiple inundations by mainstem water evidenced by precipitous drops in daily
temperatures around mid - July and during/following the Au gust 7 high flow event. During
the fall trip, the main lake feeding OCH4.2R remained turbid from mainstem influence
during these inundation events. While no adult Coho and Sockeye salmon were observed
spawning and migrating in this tributary during surveys in September and October 2024,
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water temperatures at this site were well below the ADEC maximumcriteria spawning
during this time period, which may be attributed to mainstem influence .
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Figure 2-20 2024 minimum and maximum daily water temperature measured at
the Martin River off -channel OCH4.2R outlet with Sockeye and Coho
salmon run timing and optimal migration temperature ranges .

Water temperatures at the EFMR site were below3°C for the majority of th e monitoring
period, when glacial melt input was consistent. Temperatures were 4-5°C for a short
period in early June before glacial input increased (Figure 2-21).

June 2026 2-32 Alaska Energy Authority



2024 Martin River Aquatic Studies Report Bradley Lake HydroelectricProject

2.0 Water Quality Monitoring Study FERC No. 8221
EFMR - 2024
15 ...............................................................................
6,000 g
=
& g
10 2
@ ®
é 4,000 g
m Ll
w Y
8 =
= -
@ O ©
= 2,000
)
0 0
May Jun Jul Aug Sep Oct Nov
Month
|:| Coho Run Timing --  ADEC Migration/Rearing Maximum ADEC Spawning Maximum
|:| Sockeye Run Timing — Daily Max Temp — Daily Min Temp

— Discharge (RM 1.9)

Figure 2-21 2024 minimum and maximum daily water temperature data at the
mouth of the EFMRfrom USGSGage No. 15238951 with Sockeye and
Coho salmon run timing and optimal migration temperature ranges .

Temperatures at the Martin River RM 1.9site were monitored from May 28 to September
24. A maximum temperature of 12 °C was observal on May 28, but glacial melt promptly
increased, resulting in sustainedsummer temperatures between 2-6°C (Figure 2-22).

June 2026 2-33 Alaska Energy Authority



2024 Martin River Aquatic Studies Report Bradley Lake HydroelectricProject

2.0 Water Quality Monitoring Study FERC No. 8221
MR1.9 - 2024
U7 N SN A A S S———— 4,000
=
3,000 @
TY =
£ 10 B
@ | ©
5 (Ll A 4]
® 2,000 =~
w Y
8 =
—
g ° b
1,000 €
g
0 0
May Jun Jul Aug Sep Oct Nov
Month
|:| Coho Run Timing --  ADEC Migration/Rearing Maximum ADEC Spawning Maximum
|:| Sockeye Run Timing — Daily Max Temp — Daily Min Temp

— Discharge (RM 1.9)

Figure 2-22 2024 minimum and maximum daily water temperature measured at
the mainstem Martin River RM 1.9 sit e.

Sampling in 2024 once again outlined the discrepancies in water temperature regimes
between the two distinct portions of the greater Martin River system: glacially influenced
main channel habitat represented at the EFMR and Martin River RM1.9 monitoring

locations, and the warmer, lake-fed sites at OCH4.2R andthe WFMR (Figure 2-23).
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Table 3-3 2024 Martin River off -channel and tributary

Bradley Lake HydroelectricProject

pressure transducer sites.

FERC No. 8221

flow monitoring and

: Transducer Install Recove

Site Serial # Transducer Type Date Date Y
Tributary MR1.070 22001541 Water Level 5/03/24 10/1/24

RM 2.75 1201719 Barometric Pressure| 4/30/24 10/4/24
OCH2.8RSS1 22017421 Water Level 5/1/24 Buried
Tributary MR1.090 22017423 Water Level 4/30/24 10/1/24
OCH3.0:SS1 22001559 Water Level 4/30/24 Lost
OCH3.8l:SS1 22017431 Water Level 4/30/24 10/1/24
June 2026 3-14 Alaska Energy Authority
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Reach . Length Length Avergge
Reach Characteristics Gradient
No. (ft) (m)
(%)
0 Tidewater -- -- --
1 Delta 3,145 959 0.7
2 Levee 2,447 746 0.7
3 Constriction 1,365 416 0.6
4 Unconfined, left bank off-channel enters 2,114 644 0.8
5 Constriction 283 86 1.1
5 Unconfined; left bank off-channel area at 3,400 1,036 0.8
the upstream end
y Moderately confined; right bank side 1,537 468 0.8
channel enters
8a Unconfined, multiple channels 5,536 1,687 1.2
8b Unconfined single channel (constrained by | 3,820 1,164 1.2
high terrace)
Moderately confined single thread Red 4,238 1,292 15
9 Lake outflow (WFMR) near upper end of
reach
10 EFMRcanyon 19,671 5,996 6.7
11 Glacier 33,256 10,136 9.8

June 2026 3-21 Alaska Energy Authority
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Table 3-6  Macrohabitats in the Martin River by geomorphic reach based on line mapping of the May 2024 aerial
imagery and LIiDAR.

, . Feature Martin River Connection
Macrohabitat Type Site Name Length (m) (RM)
Geomorphic Reach 0 (Tidewater)

Main Channel 971 --

Split Main Channel 1616 --

Geomorphic Reach 1 (Delta)

Main Channel 494 --

Split Main Channel 547 --

Multiple Split Side Channel 222 --

Side Channel 36 --

OCH Upland Slough 347 --

Geomorphic Reach 2 (Levee)

Main Channel 160 --

Multiple Split Side Channel 1,361 --

Tributary Tributary MR1.010 712 Upper Mitigation Pond
Geomorphic Reach 3 (Constriction)

Multiple Split Main Channel 1,096 --

Geomorphic Reach 4 (Unconfined)

Main Channel 155 --

Multiple Split Main Channel 1,464 --

OCH SideSlough OCH1.7RSS1 572 RM 1.7

OCH SideSlough OCH1.7RSS1.010 37 RM 1.7 OCH1.7RSS 1)
Tributary Tributary MR1.020 532 RM 1.7 OCH1.7RSS 1)
Tributary Tributary MR1.030 198 RM 1.7 OCH1.7RSS 1)
OCH SideSlough OCH1.7-:SS1 3,141 RM 1.7

OCH SideSlough OCH1.7-:SS1.010 186

OCH SideSlough OCH1.71-:SS$1.010.10 89

OCH SideSlough OCH1.71-:SS1.020 103

June 2026

3-24

Alaska Energy Authority
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, : Feature Martin River Connection

Macrohabitat Type Site Name Length (m) (RM)
OCH SideSlough OCH1.71-SS1.030 24
OCH SideSlough OCH1.71-SS1.040 18
OCH SideSlough OCH1.7l-SS1.050 43
Tributary Tributary MR1.040 317 RM 1.7 OCH1.1-SS1)
Tributary Tributary MR1.050 207 RM 1.7 OCH1.1-SS1)
Geomorphic Reach 5 (Constriction)
Main Channel 40 --
Multiple Split Main Channel 87 --
Geomorphic Reach 6 (Unconfined)
Main Channel 388 --
Split Main Channel 221 --
Multiple Split Main Channel 2,325 --
Geomorphic Reach 7 (Moderately Confined)
Main Channel 425 --
Split Main Channel 187 --
Side Channel 262 --
Lake/Pond Swan Lake -- RM 2.7
Tributary Tributary MR1.070 5,307 RM 2.7 (Swan Laké

OCH Side Slough OCH2.8RSS1 2,928 RM 2.8
OCH Side Slough OCH2.8RSS1.010 383 RM 2.8 (OCH2.8RSS 1)
OCH Side Slough OCH2.8RSS1.010.10 34 RM 2.8 (OCH2.8RSS 1)
OCH Side Slough OCH2.8RSS1.010.20 82 RM 2.8 (OCH2.8RSS 1)
OCH Side Slough OCH2.8RSS1.020 08 RM 2.8 (OCH2.8RSS 1)
OCH Side Slough OCH2.8RSS1.030 140 RM 2.8 (OCH2.8RSS 1)
OCH Side Slough OCH2.8RSS1.040 9 RM 2.8 (OCH2.8RSS 1)
OCH Side Slough OCH2.8RSS1.050 98 RM 2.8 (OCH2.8RSS 1)
OCH Side Slough OCH2.8RSS1.050.10 192 RM 2.8 (OCH2.8RSS 1)
OCH Side Slough OCH2.8RSS1.050.20 52 RM 2.8 (OCH2.8RSS 1)
OCH Side Slough OCH2.8RSS1.060 343 RM 2.8 (OCH2.8RSS 1)

June 2026

3-25

Alaska Energy Authority
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, : Feature Martin River Connection

Macrohabitat Type Site Name Length (m) (RM)
OCH Side Slough OCH2.8RSS1.060.10 77 RM 2.8 (OCH2.8RSS 1)
Tributary Tributary MR1.090 2,001 RM 2.8 (OCH2.8RSS 1)
Geomorphic Reach 7 (Moderately Confined) continued
Tributary Tributary MR1.100 573 RM 2.8 (OCH2.8RSS 1)
OCH Side Slough OCH3.0l-SS1 1,350 RM 3.0
OCH Side Slough OCH3.0-SS1.010 o8 RM 3.0 (OCH3.0l-:SS1)
OCH Side Slough OCH3.0-SS1.020 55 RM 3.0 (OCH3.0l-:SS1)
OCH Side Slough OCH3.0l-SS$1.030 24 RM 3.0 (OCH3.0-SS 1)
OCH Side Slough OCH3.0l-SS$1.040 30 RM 3.0 (OCH3.0l-:SS1)
OCH Side Slough OCH3.0l-SS1.050 36 RM 3.0 (OCH3.0l-:SS1)
OCH Side Slough OCH3.0l-SS1.060 46 RM 3.0 (OCH3.0LSS 1)
Lake/Pond MR1.080. L1 - RM 3.0 (OCH3.0LSS 1)
Tributary Tributary MR1.080 565 RM 3.0 (OCH3.0LSS 1)
Lake/Pond MR1.080. L2 -- RM 3.0 (OCH3.0ESS 1)
Geomorphic Reach 8 (Unconfi ned)
Main Channel 1,772 --
Split Main Channel 158 --
Multiple Split Main Channel 2,873 --
OCH Side Slough OCH3.8-:SS1 439 RM 3.8
Tributary Tributary MR1.110 358 RM 3.8 (OCH3.8l-SS 1)
Lake/Pond MR1.110. L1 -- RM 3.8 (OCH3.8l-SS 1)
OCH Side Slough OCH4.2RSS 1 356 RM 4.2
Lake/Pond MR1.120. L1 -- RM 4.2 (OCH4.2RSS 1)
Tributary Tributary MR1.120 1,165 RM 4.2 (OCH4.2RSS 1)
Tributary Tributary MR1.120.10 612 RM 4.2 (OCH4.2RSS 1)
Tributary Tributary MR1.120.20 999 RM 4.2 (OCH4.2RSS 1)
Geomorphic Reach 9 (Moderately Confined)
Main Channel 1,052 --
Split Channel 417 --

June 2026 3-26 Alaska Energy Authority
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Geomorphic Reach 10 ( EFMR Canyon)
Main Channel | \ 6,065 | --

June 2026 3-27 Alaska Energy Authority
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Photo 3-3  Pressure transducer at site OCH2.8R -SS 1 buried after August 7, 2024
flood event. Photo taken September 28, 2024.

June 2026 3-31 Alaska Energy Authority
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Table 3-8  Summary results of 2024 mesohabitat surveying of Martin River off -channel areas and select tributaries.
: Sy Tatalllength Mean Mean Mean Pool Mean Mesohabitat Type ( % area)
Site Name Date Channel Type Sured () Wetted Bankfull Sl () Thalweg Glide Riffle Pool Cascade Beaver- Dry
Width (m) Width (m) Depth (m) pond
Geomorphic Reach 2 (Levee)
Tributary MR1.01C° 9/23/24 Tributary - | 0.00 | | - | 0.00 | 100.0
Geomorphic Reach 4 (Unconfined)
OCH1.7RSS1 9/23/24 Side Slough 19.0 0.85 1.90 0.28 0.26 7.8 92.2
OCH1.7RSS1.010 9/23/24 Side Slough 23.7 3.8 7.15 0.33 0.33 100.0
Tributary MR1.020° 9/23/24 Tributary - -- -- -- -- -- -- -- -- --
Tributary MR1.030 9/23/24 Tributary 99.0 13.50 3.80 -- -- 100.0
OCH1.7:SS1 5/3/24 Side Slough 883.1 6.02 15.93 0.68 0.46 84.3 11.1 4.5
OCH1.71:SS$1.010 5/3/24 Side Slough - 33.62 -- - 0.34 100.0
OCH1.71:SS1.010.10¢ 5/3/24 Side Slough - -- -- - - - - - -- -
OCH1.7l:SS1.02¢¢ 5/3/24 Side Slough - -- -- - - - - - -- -
OCH1.7:SS1.03CF 5/3/24 Side Slough - -- -- - - - - - -- --
OCH1.7l-:SS1.040 5/3/24 Side Slough 19.6 0.92 -- - 0.04 100.0
OCH1.71:SS1.050 5/3/24 Side Slough 44.3 2.2 -- - 0.34 100.0
Tributary MR1.04( 9/23/24 Tributary - -- -- - - - - - -- --
Tributary MR1.05C¢* 9/23/24 Tributary -- - -- -- -- 100.0
Geomorphic Reach 7 (Moderately Confined)
Tributary MR1.070 513124 Tributary 517.0 4.68 0.9 0.71 0.45 17.7 65.1 17.2
OCH2.8RSS1 5/3/24 Side Slough 2,289.32 5.05 8.42 0.81 0.38 57.2 30.0 12.4 0.5
OCH2.8RSS1.010 5/1/24 Side Slough 367.3 3.50 -- 0.70 0.22 61.7 28.8 9.5
OCH2.8RSS1.010.10 5/1/24 Side Slough 55.8 1.62 -- - 0.21 66.7 33.3
OCH2.8RSS1.010.20 5/1/24 Side Slough 56.9 14 -- - 0.13 100.0
OCH2.8RSS1.020 5/1/24 Side Slough 98.2 2.20 -- 0.43 0.32 87.8 4.6 5.9
OCH2.8RSS 1.030 5/1/24 Side Slough 13.5 1.30 -- - 0.18 100.0
OCH2.8RSS1.04Q 5/1/24 Side Slough 8.0 0.93 -- - 0.08 - - - -- --
OCH2.8RSS1.050 5/2/24 Side Slough 85.0 1.00 -- - - 100.0
OCH2.8RSS1.050.10 512124 Side Slough 182.7 2.31 4.68 0.33 0.22 62.1 29.8 8.1
OCH2.8RSS1.050.2C¢ 5/2/24 Side Slough 50.2 -- -- - - - - - -- --
OCH2.8RSS 1.060 5/2/24 Side Slough 333.9 5.25 8.22 - 0.34 38.7 60.4 0.9
OCH2.8RSS1.060.10 9/25/24 Side Slough 77.0 -- -- - - - - - -- --
Tributary MR1.090° 10/3/24 Tributary -- -- -- -- -- -- -- -- -- --
Tributary MR1.100 9/28/24 Tributary - -- -- - - - - - -- --
OCH3.0:SS1 5/7/24 Side Slough 1,371 4.04 8.28 0.68 0.33 47.8 50.8 1.3
OCH3.0:SS1.010 5/8/24 Side Slough 99.7 1.89 0.09 7.5 92.5
OCH3.0:S51.02¢¢ 5/8/24 Side Slough 53.9 -- -- - - - - - -- --
OCH3.0-:SS1.03¢° 5/8/24 Side Slough 23.2 -- - - - - - - -- -
OCH3.0-:SS1.040¢° 5/8/24 Side Slough 35.7 -- - - - - - - -- -
OCH3.0-:SS 1.05¢° 5/8/24 Side Slough 85.6 -- - - - - - - -- -
OCH3.0:SS 1.060° 5/8/24 Side Slough 46.7 -- - - - - - - -- -
June 2026 3-37 Alaska Energy Authority
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Mean Mean Mean Mesohabitat Type ( % area)
. Survey Total Length Mean Pool
Site Name Date Channel Type e Wetted Bankfull Saifo (i) Thalweg Glide Riffle Pool Cascade Beaver- Dry
Width (m) Width (m) Depth (m) pond
Tributary MR1.080" 9/27/24 Tributary -~ . - - | ~ | - - ~ | ~ | - |
Geomorphic Reach 8 (Unconfi ned) \
OCH3.8l:SS1 4/30/24 Side Slough 378.9 2.90 6.28 0.54 0.25 53.7 37.0 9.3
Tributary MR1.110°¢ 4/30/24 Tributary -- -- -- -- -- -- -- -- -- --
OCH4.2RSS1 4/29/24 Side Slough 394.5 4.19 6.14 0.55 0.31 35.7 45.7 18.5
Tributary MR1.120 4/29/24 Tributary 32.8 5.63 8.93 -- 0.43 100.0
Tributary MR1.120.1G 9/28/24 Tributary -- -- -- -- -- 100.0
Tributary MR1.120.2G 9/28/24 Tributary -- - - -- -- 100.0
a Dry undefined channel designated as flow path.
® Not surveyed because fish barrier at mouth and high gradient.
¢ Wetland complex with many channels of glide habitat not surveyed.
4 Defined channel but without surface flow or with isolated puddled water at time of survey.
€ Depth too shallow to mesohabitat type.
June 2026 3-38 Alaska Energy Authority









2024 Martin River Aguatic Studies Repott Bradley Lake Hydroelectric Project
3.0 Aquatic Habitat Characterization Study FERC No. 8221

e

W MR 1.020 entering OCH1.7R

barrier

Photo 3-5 Tributary MR1.0 20 on September 2 3, 2024.

Tributary MR 1.030
inflow (not pictured)

g

Unnamed OCH1.7R-SS-1 branch

Photo 3-6 OCH1.7R-SS1 on September 23, 2024 , during low flow
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Additional
OCH1.7R-SS-1
Side slough

.

Tributary MR 1.030

Photo 3-7 OCH1.7R-SS1 and Tributary MR1.03 0 on September 23, 2024.

During the fall of 2024, 42.7 meters (140.1feet) of OCH 1.7RSS 1 was surveyed. Thenean
wetted width was 2.03 meters (6.66 feet). The slough was composed offive mesohabitat
units of predominantly pool habitat, estimated as 92.17 percent by area (Table 3-8). The
three pools totaled 99.21 square meters (1,067.9 square fee} with a mean depth of 0.93
meters (3.05 feet) indicating a relatively small area of potential early-rearing salmon
habitat. No salmon spawning habitat was evident in the two riffles, as the substrate was
100 percent small gravel and fine sand; water depth was also insufficient in the riffles,
averaging under 0.1 meter (0.33 feet) in depth.

The water flowing through the slough was turbid ( greater than 240 NTUs) during the fall,
but other water quality parameters were compatible with healthy aquatic habitat criteria.

The water temperature of 5.9°Con September 24, 2024, was the warmest of the three
sloughs sampled during this effort but was similar to Red Lake which was 6.2°C during
the same sampling event. No discharge data were available due toequipment loss.

June 2026 3-42 Alaska Energy Authority
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only a small amount of glide habitat (97 square meters[1,044.1 square feet]in OCHL.7L-
SS1.040 and 16 square meters (172.2 square feet)in OCHL.7L-SS1.050) and contained
100 percent organic substrate.

In many areas, the presence of both dry and wetted channels was indicative of rapid
channel migration, new channel formation, and a shifting mosaic of habitat types that is
typical of dynamic river systems.

AR

Photo 3-10 OCH1.7L-SS 1 pool -glide complex surveyed on May 3, 2024 .

> ek

The water flowing through the slough was turbid during spring sampling , but other water
quality parameters were compatible with healthy aquatic habitat criteria. A continuous
temperature logger was installed at an upstream and downstream portion of OCH 1.7R-
SS1, but both were completely buried by sediment during the August 2024 flood event
that transported a large amount of bedload into the area. The upstream logger was
recovered, but d ata were not representative of surface watertemperature after mid-July
(Figure 3-12). The downstream logger was not recovered.
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sequence and ranged from 0.1 meter (0.3 feet) depths in riffles to 0.5 meter (1.6 feet)
depthsin pools.

Tributary MR1.070was the longest tributary surveyed and contained the most spawning,
rearing, and overwintering habitat for anadromous and resident fish.

Photo 3-12 Tributary MR1.070 near the confluence with Swan L ake (right) and an
example of spawning habitat identified in the tributary (left).

The mean wetted width in Tributary MR1.070 was 4.68 neters (15.4 feet). The mean
thalweg depth was 0.44 meter during the May survey (see Table 3-8). Riffle habitat (65
percent) was most common, followed by glide (18 percent) and pool (17 percent) habitat
(Table 3-8). The eight pools documented totaled 423.84 square meters (4,562.2 square
feet) with a mean depth of 0.92 meters (3.0 feet), indicating a relatively small area of
rearing and overwintering habitat . Potential salmon spawning habitat was evdent in 13
of 16 riffles and glides, where gravels accounted for at least 50 percent of the substrate
and the average thalweg depth was 0.42 neters (1.4 feet). Coho Salmon and Dolly Varden
spawning was documented in Tributary MR1.070 in the fall (see FishUse Study, Section
4.0).
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Figure 3-13 Temperature data from Tributary MR1.070 site with Coho Salmon
spawn timing and optimal spawning temperature ranges

MR1.070 Pressure Transducer
45

——\Water Temp, C ——Flow (cfs)
40
35
30
25
20

15

Temperature (C), Flow {cfs)

10

T tw T T T T T T T
£ v ¥ 14 14 44 44 14 4\ v
Oy ) O ) & ) ) ) )
< S R G
A

Date, 2024

Figure 3-14 Tributary MR1.070 d ischarge and stream temperature
pressure transducer .

recorded from
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Photo 3-14 Tributar ies MR1.090 and MR1.100 (confluence with OCH 2.8R-SS 1
(left) and nearly dry channel (right)
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Bradley Lake Hydroelectric Project
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Figure 3-15 Upstream (top) , midstream (center) , and downstream (bottom)

temperature monitoring data from OCH2.8R

-SS1, with the August

2024 flood event in dicated by the vertical red line. The orange
rectangle shows the timeframe of potential spawning activity for

both Sockeye and Coho salmon.
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that was not wetted for a period of time starting on July 17. Due to this, data from that
time has been removed from Figure 3-16 and Figure 3-17. The rain event on August 6-7,
2024, resulted in water temperature declines, consistent with observations in other OCHs
where cold mainstem water inundated habitats previously dominated by in flow from off -
channel sources.

OCH 2.3R-5-1.060
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Figure 3-16 Stream temperature at OCH2.8R -SS1.060 with August 2024 flood
event shown in red. The orange rectangle shows the timeframe of
potential spawning activity for both Sockeye and Coho salmon.

June 2026 3-58 Alaska Energy Authority


















2024 Martin River Aguatic Studies Repott Bradley Lake Hydroelectric Project
3.0 Aquatic Habitat Characterization Study FERC No. 8221

depth averaged 0.25 meters (0.82 feet)and ranged from riffle habitat less than 0.1 meter
(0.33 feet) in depth to pool habitat 0.7 m eters (2.3 feet)in depth.

i N )3 » A\ 3 5
[ 4 AL o T o e = ‘
Photo 3-20 Middle reach of OCH3.8L -SS1 showing a pool habitat with silt/sand
sediment.

Glide (53.7 percent) and riffle (37 percent) habitat were the most represented
mesohabitats in OCH3.8l-SS1, followed by pools (9.3 percent, 106.4 square meters
[1,145.3 square feet). Substrate in glide habitat was primarily smaller substrate like sand
(55.6 percent) followed by gravel (25 percent). Substrate in pool habitat was fine organic
material or sand. While some glide and riffle habitat contained potentially suitable
spawning gravel, depths were typically less than0.15 meters (0.5 feet) which is insufficient
for the migration and spawning of a nadromous salmonids. The four pool mesohabitats
were separated by shallow riffles and represent small pockets of rearing habitat.

Water quality parameters could not be measured during habitat surveyed at this site due
to equipment malfunction, but continuous temperature monitoring at two sites within

OCHS3.8RSS 1 successfully recorded thermal conditions from early Mayto late September
2024. Atboth upstream and downstream sites, stream temperatures remained below the
ADEC water qualitycriteria for spawning of 13°C. Unlike OCH3.0LSS 1, which appeared
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Figure 3-20 Continuous temperature monitoring in the lower site of OCH3.8L-SS
1 with August 2024 flood event shown in red.
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Photo 3-24 EFMRon April 27, 2024 , when the fish passage barrier survey was
completed ; A and B show the mouth of the EFMR looking upstream,
while C and D show the EFMR looking upstream into the constriction

near RM 1.35.
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Figure 4-1 Martin River Fsh Use Study area.
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