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1.0 BASELINE WATER QUALITY STUDY

1.1 Introduction

PacifiCorp is licensed by the Federal Energy Regulatory Commission (FERC or Commission) to
operate its 6.7-Megawatt (MW) Ashton Hydroelectric Project (Project, FERC No. 2381) located
on the Henry’s Fork of the Snake River near the City of Ashton, Idaho. The Project is currently
undergoing relicensing following the Traditional Licensing Process (TLP).! At the Joint
Meeting and Site Visit held pursuant to the TLP, PacifiCorp informed the resource agencies and
interested parties of its intention to perform a baseline water quality study. Within 60-days
following the joint meetings and site visit, the Idaho Governor’s Office of Energy and Mineral
Resources (IOEMR), on behalf of the State of Idaho, provided a request for a baseline water
quality monitoring study; no other interested party provided a study request germane to water
resources.

After receiving the study request, PacifiCorp prepared a Draft Study Plan (DSP), which
contained an individual study plan for the baseline water quality survey and distributed the DSP
for review and comments to the resource agencies and interested parties. Comments on the DSP
were received from the Idaho State Historic Preservation Office (ISHPO), the United States Fish
and Wildlife Service (FWS), and IOEMR. PacifiCorp then prepared a Final Study Plan (FSP),
which (1) addresses comments received from the resource agencies and other interested parties
on the DSP; and (2) provides a revised set of individual study plans for those studies adopted and
proposed by PacifiCorp. The FSP serves as the guidance document on how to achieve the goals
and objectives of the baseline water quality monitoring study.? This report provides the results
of the baseline water quality monitoring study performed in accordance with the FSP.

1.1.1 Goals and Objectives

The goals of the water quality study were to 1) collect updated baseline water temperature and
dissolved oxygen (DO) data to document the existing water quality conditions of Henry’s Fork in
the study area; 2) determine whether Project affected waters of Henry’s Fork meet Idaho
Department of Environmental Quality (IDEQ) surface water quality criteria set to protect the
designated uses. The analysis assesses potential effects of the Project operations on identified
parameters. To reach these goals, the study outlined the following objectives:

1) Collect continuous water temperature (°C) and DO (mg/L and percent of saturation) data
in Henry’s Fork upstream and downstream of the Project;

2) Collect water temperature and DO data in Ashton Reservoir, including vertical profiles;

3) Characterize the baseline water temperature and DO data collected in the Project area;

Lon April August 29, 2022, the Commission approved PacifiCorp’s request to use the TLP, which authorized
PacifiCorp to relicense the Project following the TLP.

2 The FSP is provided as Attachment 1 to this study report. The FSP also contains a copy of the DSP and DSP
comment letters from the resource agencies as appendices.
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4) Assess the effects Ashton Reservoir may have on the thermal regime of Henry’s Fork
downstream of the Project; and,

5) Analyze the baseline water temperature and DO data compared to applicable IDEQ state
surface water quality standards, designated uses, and Project operations (i.e., headwater,
tailwater elevations, and turbine discharge).

1.2  Methods
1.2.1 Study Area

The Project is located on the Henry’s Fork of the Snake River (Henry’s Fork) near Ashton,
Idaho. Henry’s Fork originates at the outlet of Henry’s Lake in northeastern, Idaho, and flows
about 127 miles in a south-southwesterly direction until its’ confluence with the Snake River
about 7 miles west of Rexburg, ldaho. At the Project dam, Henry’s Fork has a drainage area of
approximately 1,095 square miles. The Project is situated at approximately 47 river miles
upstream of the river’s confluence with the Snake River. It is situated between the downstream
Chester (FERC No. 11879) and upstream Island Park hydroelectric projects (FERC No. 2973).
The Chester and Island Park hydroelectric projects are located at river miles 40 and 93,
respectively.

The Project is licensed to operate as a run-of-river facility and has a maximum generating and
hydraulic capacity of 6.77 MW and 2,575 cfs, respectively. The Project features include the
project dam, a powerhouse, a gated spillway, a reservoir that has a gross storage capacity of
6,080 acre-feet and a surface area of 392.9 acres at a normal maximum water surface elevation of
5,155.9 feet with an average depth of 20 to 25 feet, and tailrace with a normal water surface
elevation of 5,093.4 feet.

Figure 1.2-1 shows the spatial extent of the study, which extends from the Henry’s Fork
Foundation’s Marysville gage (44.09885, -111.42418)3 downstream to the Henry’s Fork
Foundation’s Ora gage near the USGS streamflow gage (USGS Gage No. 13046000; 44.06972, -
111.51056). The water quality study area includes two sites on the Henry’s Fork within 0.5 miles
upstream (HF-1) and downstream (HF-2) of Ashton Reservoir to monitor inflow and outflow,
respectively. HF-1 is located upstream of the boat launch area (44.112097, -111.449834), while
HF-2 is located downstream of the Project dam (44.075009, -111.500202). Two additional sites
are located in the Project reservoir to allow for the characterization of thermal effects from the
reservoir: AR-1 near the dam (44.079625, -111.496185) and AR-2 at mid-reservoir (44.102092, -
111.487522) (Figure 1.2-1).

1.2.2 Data Collection

Meteorological and River Flow Data

Ambient air temperature, wind speed, solar radiation, and cumulative precipitation data from
2023 were obtained from a US Bureau of Reclamation weather station AHTI located
approximately 4 miles southeast of the Project (USBR 2023). The site is approximately 100 feet

3 All latitude and longitude coordinates are shown in decimal degrees.

Study 1 — Baseline Water Quality Study Page 2
Draft Study Report



Ashton Hydroelectric Project (FERC No. 2381)

higher in elevation than Ashton Reservoir. River flow data were obtained from the USGS gage
13046000, Henry’s Fork near Ashton, ldaho, located roughly 1 mile downstream of the Project
dam (USGS 2023). Reservoir and tailwater elevations, along with estimated surface water spill
through the spillway gates was provided by PacifiCorp. Surface spill is calculated from USGS

flow minus estimated turbine flow.

Monitoring Period

The study was implemented during the 2023 spring, summer, and fall seasons. The FSP set the
data collection period as May 1 (or ice out) to November 1. Monitoring equipment was
deployed on May 9, 2023, as soon as reasonably possible after ice was gone from the reservoir
and boating conditions were safe. Sensors were removed on November 8, 2023, to capture a
continuous 6 -month period of data.

Continuous Monitoring, Henry’s Fork River

Two HOBO U26 loggers (Onset Computer Corporation) were deployed on May 9, 2023, to
monitor water temperature and DO upstream and downstream of Ashton Reservoir.
Specifications of the loggers are shown in Table 1.2-1. One probe was installed upstream of
Ashton Reservoir 115 meters downstream of Highway 20 Bridge and approximately 6.8
kilometers upstream of the dam, to monitor background/inflow water quality at site HF-1 (Figure
1.2-1). The second probe was installed approximately 0.5 kilometers downstream of Ashton
Dam near the Ora Bridge to enable an evaluation of Project effects at site HF-2 (Figure 1.2-1).
Both probes were secured to pre-formed concrete blocks at approximately 45-60 cm below the
water’s surface and 15 cm above the riverbed.

Water quality data was measured and recorded internally on the probes at 15-minute intervals.
Data was downloaded monthly, and probes were cleaned during each site visit. One interruption
occurred at HF-2 for approximately two days, from June 11 to June 12, when the probe was
removed from the water by an unknown individual and placed on the bank. On June 12, the
probe was placed back in the water by biologists after a thorough examination. Data for these
two days at HF-2 have been excluded from the analysis.

Table 1.2-1.  Parameters for equipment used during the study.

Meter Parameter Accuracy Accuracy Range | Methodology
Temperature, °C +0.1 °C -5°Cto 50 °C EPA 170.1

Troll 9500
DO, mg/L and +0.1 mg/L, 0-8 mg/L, ASTM D888-05,
% saturation 0.2 mg/L 8-20 mg/L Test Method C
Temperature, °C +0.1 °C -5°Cto40°C

HOBO U26
DO, mg/L and +0.2 mg/L, 0-8 mg/L,
% saturation +0.5 mg/L 8-20 mg/L

HOBO MX Temperature, °C +0.5°C -5°Cto40°C

Study 1 — Baseline Water Quality Study Page 3
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Figure 1.2-1. Water Quality monitoring sites used in the study.
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Continuous Monitoring, Ashton Reservoir

Temperature pendants were suspended at 2-meter intervals from the log boom upstream of
Ashton Dam. Eight HOBO MX temperature pendants were attached to a single cable measuring
14 meters down into the water column at site AR-1 (Figure 1.2-1). The surface temperature
sensor was suspended approximately 20 cm below the surface and the 14-meter sensor was
approximately 30 cm above the bottom. At site AR-2, temperature pendants were fixed to a cable
anchored at the bottom of the reservoir and extended vertically every 2 meters to a float
supporting the cable to approximately 2 meters below the water’s surface. An additional surface
temperature sensor was mounted at the shoreline in approximately 15 cm of water. Five sensors
were deployed at AR-2 to a maximum depth of 8 meters.

Temperature data were measured and recorded internally on each pendant sensor at 15-minute
intervals. Data was downloaded monthly, and pendants were cleaned during each site visit. Two
data interruptions occurred at AR-1 during the study. The first interruption occurred on July 20 at
8-meters depth because of the sensor malfunctioning, and data collection resumed on August 29
upon replacement of the faulty pendant. The malfunction resulted from water intrusion, and
partial data recovery was not possible. The second interruption occurred at 14-meters depth on
August 29 because of the sensor malfunctioning and resumed on September 5. Two data
interruptions occurred at AR-2. The first interruption at this site occurred at the 8-meter depth
from May 9 to June 12, when water intrusion into the pendant corroded the sensor and was
unrecoverable. The second interruption occurred at the surface sensor when the sensor was
thrown on the bank by an unknown individual and recorded ambient temperature. This data was
eliminated from the dataset.

Monthly Reservoir Profiles

Vertical water temperature and DO profiles were collected monthly throughout the study period
during each monthly visit when data were downloaded, and the continuous sensors were cleaned.
The October sampling was postponed and collected in November to collect 6 months of
continuous data. Water temperature and DO profiles were collected by initially collecting a
measurement at the water surface and slowly lowering the instrument to the bottom. The last
reading occurred 0.2 meters above the reservoir bottom. These profiles were measured at both
reservoir monitoring sites (AR-1 and AR-2).

Instantaneous Data Collection

Temperature and DO measurements were collected from Henry’s Fork River during each site
visit at HF-1 and HF-2 using a multiparameter sonde. Data was collected over a period of 10
minutes to allow for complete stabilization of the probe, which generally occurs in under 60
seconds according to the manufacturer’s specifications. Data was compared to measurements
collected with the continuous temperature and DO sensors as a method to validate that data
record.

Study 1 — Baseline Water Quality Study Page 5
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1.2.3 Data Management, QA/QC, and Correction

Data was collected monthly for instantaneous readings at Henry’s Fork River sites and within the
reservoir during the collection of monthly profiles. Concurrent data was downloaded from
continuous monitoring sensors in the river and temperature pendants within the reservoir. All
data collected during the monthly monitoring visits was organized and stored on a cloud server
after each visit. Spreadsheets were primarily used to organize and review raw data sets.

Quality control for the continuous data record of temperature and DO was conducted by
comparison with average readings from instantaneous data collected by the recently calibrated
multiparameter sonde during monthly field visits. Data for each data set were compared to the
closest time reading as a quality control check. These comparisons are shown in Table 1.2-2. As
discussed in section 1.2.2, Data Collection, Continuous Monitoring, Henry’s Fork River, outlier
data (i.e. probe malfunction or tampering) from recorded events were excluded from the
analyses. Suspect data was not removed but noted when readings appeared anomalous and could
not be directly connected to an event which could affect data collection, such as a single low DO
reading, but returned to a similar reading on the next recording event. No data was corrected or
altered for the analyses.

Table 1.2-2.  Quality control comparison for continuous monitoring sensors measuring
dissolved oxygen and water temperature in Henry's Fork at HF-1 and HF-

2.
Instantaneous Continuous
Date Time Sl (028,
DO Water DO Water Temperature

(mg/L) Temperature (°C) (mg/L) (°C)
HF-1
5/22/2023 | 11:55 9.6 11.7 9.1 11.3
6/12/2023 | 11:25 8.8 14.9 9.8 14.7
7/20/2023 | 10:45 8.4 18.8 8.3 18.7
8/29/2023 | 10:50 9.8 16.0 9.6 15.7
9/27/2023 | 11:50 11.3 11.8 111 11.6
11/8/2023 | 10:30 11.6 5.9 10.9 5.7
HF-2
5/22/2023 | 12:20 8.4 13.2 8.9 13.0
6/12/2023* | 11:58 8.0 16.3 8.2 16.8
7/20/2023 | 11:15 8.0 19.8 8.2 19.7
8/29/2023 | 10:20 8.5 18.4 8.1 18.2
9/27/2023 | 12:20 9.7 12.4 8.7 12.3
11/8/2023 | 10:50 10.7 7.3 9.8 7.2

*  The sensor at HF-2 was found out of the water on 6/12. The reading on that date was taken from the U-26
logger 30 minutes after submersion.
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1.2.4 Data Analysis

Henry’s Fork has a series of continuous monitoring locations operated and maintained by the
Henry’s Fork Foundation. Continuous monitoring occurs from upstream of Island Park Reservoir
to downstream of St Anthony, Idaho. Two sites are located near Ashton Reservoir including
Marysville (2.6 kilometers upstream of reservoir) and Ora Bridge (1.5 kilometers downstream of
dam).

Two HOBO U26 loggers were deployed at sites HF-1 and HF-2, which are closer to Ashton
Reservoir than the Henry’s Fork Foundation monitoring sites, to evaluate changes in water
temperature and DO in the study area. The HF-1 site was compared to the Marysville site to
identify any changes to the river prior to entering Ashton Reservoir. Measurements at HF-2 were
compared to the Ora site to identify any change in temperature and DO due to the influence of
reservoir outflow. Temperature and DO at all sites were compared to IDEQ criteria for Henry’s
Fork (Table 1.2-3). Temperature changes between sites reflect the continually changing river
conditions in and around the Project.
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Table 1.2-3. IDEQ water quality criteria for temperature and dissolved oxygen.
AETITBIEUNS Numeric and/or Narrative Location in Time of
Parameter S Description Study Area Year
(58.01.02-)
Shall exceed 6.0 milligrams/liter All areas All year to
(mg/L) at all times. This criterion protect cold-
950 02 4] does not apply to the bottom 20% of water species
02.a.i X
through i the water column in lakes and
reservoir where depths are 35-m or
less or waters of the hypolimnion of
stratified lakes and reservoirs.
The intergravel oxygen one-day All areas Salmonid
Dissolved 250.02.f.i(1)(a) | minimum shall not be less than 5.0 _spawnir)g and
oxygen through (b) mg/L and the seven-day average incubation*
mean shall not be less than 6.0 mg/L.
One-day minimum not less than 6.0 | All areas Salmonid
250.02.f.i(2)(a) | mg/L or 90% of saturation, spawning and
whichever is greater. incubation*®
A 30-day mean no less than 6.0 Downstream of | June 15—
mg/L, a 7-day mean minimum no Ashton dam October 15
276.02 less than 4.7 mg/L, and an where all waters
instantaneous minimum no less than | combine and
3.5 mg/L. mix
22 degrees Celsius (°C) or less with | All areas All year to
250.02.b a maximum daily average of no protect cold-
Water greater than 19°C. water species
temperature . 13°C or less with a maximum daily All areas Sa'm"!"d
250.02.f.ii o spawning and
average no greater than 9°C. ; 2
incubation

*The salmonid spawning and incubation period is determined by IDEQ on a waterbody specific basis. The most
conservative criteria are applied to protect all relevant designated uses.

1.2.5 Variances to the Study Plan

The water quality study plan proposed to collect barometric pressure readings using a HOBO
U20 Water Level Logger in order to compute percent of saturation. However, to meet the need
for barometric pressure measurements, barometric pressure data were acquired from the Henry’s
Fork Foundation weather station in Ashton, ID. The elevation difference between Ashton Dam
and the weather station at the Henry’s Fork Foundation is approximately 100 feet. This variance
from the planned source of barometric data collection is not expected to substantially affect the
outcome of the study or data analysis.

1.3

Results

1.3.1 Meteorological and Flow Data

During the study period, ambient air temperature in Ashton ranged from a high temperature of
33.8°C in July to a low temperature of -10.1° C in October (Appendix B, Figure B-1). The

Study 1 — Baseline Water Quality Study
Draft Study Report

Page 8




Ashton Hydroelectric Project (FERC No. 2381)

average monthly air temperature ranged from approximately -3°C to 17°C during the 2023 field
season. Daily average wind speed ranged from 2 to 12 mph throughout the study (Appendix B,
Figure B-2). Solar radiation is a measurement of sunlight intensity. Daily average solar radiation
peaked in early July before gradually declining throughout the study period (Appendix B, Figure
B-3). Solar radiation drops in the short-term are often driven by cloud cover and storm related
events, and over the long-term by seasonal shifts in the earth’s relative tilt to the sun.

Flow in Henry’s Fork generally follows a normal hydrograph with peak flows occurring in the
spring season due to snowmelt that gradually taper to periods of annual low flow during the
winter months. Summer releases from Island Park Reservoir generally extend the high flow
period into the summer months to meet irrigation demand. Winter base flows are affected by
reductions in flow to store water for the following irrigation season. Peak flow in Henry’s Fork
during the study period occurred on May 17, 2023, at 4,530 cfs (Appendix B, Figure B-4).
Minimum flow occurred on October 7, 2023, at 807 cfs. Daily average flows briefly peaked
above 4,100 cfs, in May before gradually dropping to 1,450 cfs in June. As irrigation demand
increased, flows increased again in July to 2,600 cfs before dropping to 1,350 cfs in mid-August
and eventually to less than 1,000 cfs in October.

Daily average water surface elevations in the reservoir were consistent throughout the year with
the highest reservoir elevation of 5,155.62 ft. peaking on July 15, 2023, and the lowest being
5,154.98 ft. on October 8, 2023 (Appendix B, Figure B-5). Tail water elevations varied because
of flows. The highest tailwater elevation observed (5,108.14 ft.) peaking on May 17, 2023, when
the highest flows were recorded. The lowest tailwater elevation (5,105.92 ft.) occurred on
October 8, 2023.

Flows exceeding the turbine capacity from normal operations or used as a secondary control to
pass water downstream, are spilled through radial gates on the south side of the dam. River spills
typically occur during springtime when peak flows are observed or during the irrigation season
when water calls are made (Appendix B, Figure B-6). Spill was occurring on May 8, 2023, when
the study began, peaking with a daily average release of 1,819 cfs on May 17, 2023, and stopped
on June 2, 2023, for a brief period. Spills were varied and intermittent from June 22, 2023, to
September 13, 2023, and resumed continuously on October 17, 2023.

1.3.2 Temperature

Henry’s Fork River

Water temperature was measured and recorded continuously at 15-minute intervals from May 9
to November 8, 2023. Continuous water temperatures were compared to upstream and
downstream sites at Marysville and Ora for daily average, maximum, and minimum water
temperatures through the study period. Upstream sites HF-1 and Marysville are shown in Figures
1.3-1 through 1.3-3, and downstream sites HF-2 and Ora are shown in Figures 1.3-4 through
1.3-6.

Water temperature measured at upstream sites HF-1 and Marysville are similar and follow a
similar temporal trend. Daily average, maximum, and minimum water temperatures are all
slightly warmer at HF-1 than at Marysville. A comparison of the difference (delta) in daily
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average water temperatures between HF-1 and Maysville is shown in Figure 1.3-7. These results
indicate an approximate 0.36°C increase as the river enters Ashton Reservoir. The Marysville
site is located approximately 2.7 kilometers upstream of HF-1 and represents a 0.13°C/km
increase in temperature as water moves between the two sites.

The temperature differences between sites HF-2 and Ora are minimal and follow the same
temporal trend. Daily average, maximum, and minimum temperatures are all similar at HF-2
compared to the downstream monitoring site at Ora. A comparison of the difference (delta) in
daily average water temperatures between HF-2 and Ora is shown in Figure 1.3-8. These results
indicate an approximate 0.06°C increase in water temperature as the river flows away from
Ashton Reservoir. Ora is located approximately 1 kilometer downstream from HF-2. Ora
temperatures are slightly more influenced by ambient air temperature as the site is further
downstream (i.e., southwest) of the upstream monitoring sites.

Comparing the daily average water temperature between HF-1 and HF-2 shows that temperatures
at HF-2 are slightly warmer (Figure 1.3-9). Temperatures at HF-2 temporally lag HF-1 because
of the thermal mass of Ashton Reservoir. Temperature lag in the reservoir is variable because of
changing flows and reservoir volume. A flow of 2,522 cfs will exchange the entire volume stored
in Ashton Reservoir every 1.2 days, while a flow of 1,091 cfs will exchange the reservoir volume
every 2.8 days. Changes in the reservoir lag time do not substantially change the average
temperature difference over the study period between HF-2 and HF-1, but it does alter variability
in the temperature difference between these sites. A 1-day lag through Ashton Reservoir results
in the lowest variance between sites, suggesting the best fit for comparison. A comparison of
HF-2 to HF-1 using a 1-day lag shows an approximate increase in water temperature of 0.37°C at
HF-2 (Figure 1.3-9). The increase in water temperature between HF-1 and HF-2 is 0.05°C/km.
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Figure 1.3-1. Daily average water temperature measured during the 2023 study period at river
sites upstream of Ashton Dam compared to the criteria protecting cold water
aquatic life in Henry’s Fork.
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Figure 1.3-2. Daily maximum water temperatures measured during the 2023 study period at

river sites upstream of Ashton Dam compared to the instantaneous criteria
protecting cold water aquatic life in Henry’s Fork.
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Figure 1.3-3. Daily minimum water temperatures measured during the 2023 study period at
river sites upstream of Ashton Dam compared to the instantaneous criteria
protecting cold water aquatic life in Henry’s Fork.
25
20
o
o 15
-
€
g 10
=
H]
F
5
0
232377 A AN RN IS R T =R R -
HF-2 Average Ora Average = = = Criterion
Figure 1.3-4. Daily average water temperature measured during the 2023 study period at sites

downstream of the Project showing similar temporal patterns throughout the
study season compared to the criteria protecting cold water aquatic life in Henry’s

Fork.
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Figure 1.3-5. Daily maximum water temperature measured during the 2023 study period at
river sites downstream of Ashton Dam compared to the instantaneous criteria

protecting cold water aquatic life in Henry’s Fork.
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Figure 1.3-6. Daily minimum water temperature measured during the 2023 study period at
river sites downstream of Ashton Dam compared to the instantaneous criteria

protecting cold water aquatic life in Henry’s Fork.
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Figure 1.3-9. Difference (delta) in daily average water temperature between HF-2 and HF-1
with a 1-day lag at HF-2.

Daily maximum water temperatures at HF-1 are approximately 0.6°C warmer compared to
Marysville (Figure 1.3-2). Daily maximum water temperatures downstream at HF-2 are
approximately 0.3°C cooler when compared to Ora (Figure 1.3-5). Daily maximum water
temperatures at HF-2 are approximately 1.1°C cooler compared to HF-1 when averaged across

the study period (Figure 1.3-10).

Daily minimum water temperatures at HF-1 and Marysville (Figure 1.3-3) follow a similar
pattern to the daily average and daily maximum temperatures measured at these sites.
Downstream of Ashton Reservoir, there is little difference between minimum water temperatures
measured at HF-2 and Ora (Figure 1.3-6). Daily minimum water temperature at HF-1 is
approximately 1.5°C cooler compared to HF-2 (Figure 1.3-11). The much warmer minimum
temperatures are a result of the thermal mass of the reservoir.

Water temperatures measured at both HF-1 and Marysville was greater than the IDEQ
temperature criterion of 9°C (for salmonid spawning) beginning May 12 and continuing until the
criterion changes to 19°C on July 15. The temperature at HF-1 was greater than the 19°C
criterion for 11 days, beginning in late July and continuing through August 17. Water
temperatures at Marysville were greater than the 19°C criterion for 7 days. Marysville also
recorded the highest daily average temperature of 20.3°C on August 18. The greatest daily
average water temperature measurements recorded at HF-1 included three days of 19.7 °C in
2023 (Appendix A, Table A-1).

Temperatures at HF-2 and Ora were both greater than the 9°C temperature criterion beginning on
May 11 and continued through July 15 when the criterion changes to 19°C. HF-2 recorded 17
days above 19°C beginning July 17 through August 19 with intermittent days below the criterion
and Ora recorded 19 days above the 19°C criterion between July 16 through August 19. Both
HF-2 and Ora recorded daily average highs on July 24 of 20.1 °C and 20.2 °C, respectively
(Appendix A, Table A-2).
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Figure 1.3-10. Comparison of daily maximum water temperatures measured at HF-1 and HF-2.
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Figure 1.3-11.  Comparison of daily minimum water temperatures measured at HF-1 and HF-2.

The temperature criterion of 13°C (for salmonid spawning) is applicable from October 1 through
July 15 of each year. The temperature criterion during the remainder of the year is 22°C.
Maximum daily temperatures measured during the study period were evaluated using the
applicable criterion. Upstream sites HF-1 and Marysville were greater than the 13°C criterion
starting on May 21, dipped below 13°C briefly then remained above 13°C through July 15 when
the criterion changed to 22°C (Figure 1.3-2). During the monitoring period, Marysville was not
observed greater than the maximum criterion of 22°C while HF-1 was greater than the maximum
criterion beginning August 15 and continuing through August 18 when temperatures peaked at
22.3°C. Temperature at HF-1 were briefly abvoe 13°C on October 5 and continued for a period

of 5 days.
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Maximum temperatures downstream of the Project followed a similar pattern to upstream sites
observing to be greater than the 13°C criterion beginning May 22, briefly dipping below 13°C
and remaining above 13°C from May 29 through July 15 when the criterion changed to 22°C.

Neither downstream site was greater than the 22°C criterion during the monitoring period

(Figure 1.3-5).

Figure 1.3-12 provides an evaluation of potential effects of Project operations through
comparison of spills through the surface gates at Ashton Dam with the daily maximum
temperature measured at the downstream HF-2 and Ora monitoring sites. Little response in daily
maximum temperature was observed during the time period when spills occur. Changes in daily
average water temperature are a result of seasonal ambient temperature change as shown in
Figure 1.3-13 upstream of the Project and Figure 1.3-14 downstream of the Project. Therefore,
we conclude that use of the Project’s spillway has little effect on the temperature of water

released from the dam.
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Figure 1.3-12.  Daily maximum water temperature measured at HF-2 and Ora monitoring sites
compared to the time period when spills occur through the surface gates at Ashton

Dam.
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Figure 1.3-13.  Fifteen-minute water temperature data at HF-1 and Marysville plotted against the
ambient air temperature data for the study period.
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Figure 1.3-14.  Fifteen-minute water temperature data at HF-2 and Ora plotted against the
ambient air temperature data for the study period. Note that the temperature on
June 10 and June 11 was recording air temperature because an unknown
individual pulled the probe from the water.
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Ashton Reservoir

Water temperature was measured in Ashton Reservoir and recorded continuously at 15-minute
intervals from May 9 through November 8, 2023, at two locations shown in Figure 1.2-1.
Temperature measurements collected at AR-2 (mid-reservoir) were measured from the surface,
every 2 meters down to a depth of 8 meters. Temperature measurements collected at AR-1 (near
the dam) were measured from the surface, every 2-meters down to a depth of 14 meters.

Daily average reservoir temperatures measured for each depth at AR-2 are shown in Figure
1.3-15. Water temperatures were all similar in May when the sensors were deployed, with little
variation from the surface down to a depth of 8 meters. Reservoir profile temperatures begin to
diverge in early June as surface waters warmed. By early July, temperature variation was greatest
with a difference of approximately 5°C between water temperature measured at the surface and
at a depth of 8 meters. Thermal discontinuities greater than 1°C per meter of depth were present
in June and August between the two to three meter depth strata (see Figure 1.3-25), suggesting
the possible formation of thermal stratification (Wetzel 2001).

Daily average reservoir temperatures measured at AR-1 in early May were similar to AR-2
throughout the profile (from the surface to down 14 meters in depth), demonstrating a thermally
mixed reservoir (Figure 1.3-16). Reservoir profile temperatures gradually began to diverge in
mid-May but remained within a few degrees Celsius throughout the profile depth until early June
when the upper profile (above 12- and 14-meters depth) began to warm. A maximum difference
of approximately 8°C was measured between the surface and bottom sensors in early July,
forming a thermocline for a short period of time at this site. By late July, the bottom temperature
measurement warmed at the same time that peak water temperatures in the reservoir were
reached. The water temperature in Ashton Reservoir began cooling during mid to late August. In
October, water temperatures in the reservoir profile at AR-1 had converged and complete mixing
was evident throughout the water column.

Comparing daily average temperature at both reservoir monitoring sites (2-meter depth) to
upstream and downstream sites identified similarities (Figures 1.3-17 and 1.3-18). Water
temperature measured at AR-2 (2-meter depth) closely follows the daily average temperature at
HF-1, and generally responds to temperature fluctuations from inflows during each day. The
temperature at AR-1 (2-meter depth) is similar to river temperatures measured at HF-2.
However, water is slightly warmer in the reservoir, suggesting that reservoir discharge comes
from depths below 2-meters which would supply slightly cooler water into the river. This is
evident because water temperature at 4 meters does not fit the pattern for daily average water
temperature at HF-2.

Water in Ashton Reservoir tends to warm and lags the fluctuations observed in upstream water
temperature (Figure 1.3-19). Average temperatures at AR-1 are generally warmer than AR-2
during warmer periods of the year. Throughout the study period, temperatures near the dam at
AR-1 were typically up to 0.5°C warmer than mid-reservoir at AR-2 (Figure 1.3-20).
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Figure 1.3-19.  Comparison of reservoir water temperature measured at 2-meter depth from
monitoring sites AR-1 (near the dam) and AR-2 (mid- reservoir).
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Figure 1.3-20.  Difference (delta) in daily average water temperature between AR-1 and AR-2 at

2- meters depth. Results show the general trend of warmer water (positive delta)
near the dam at AR-1.

Daily maximum water temperatures measured from the top of the profile in Ashton Reservoir at
sites AR-1 and AR-2 are notably warmer during the summer months than maximum
temperatures observed at HF-1 and HF-2 (Figures 1.3-21 and 1.3-22, respectively). This is likely
because surface water in the reservoir is more affected by solar radiation and more prone to
heating and cooling cycles in weather patterns compared to monitoring sites located on Henry’s
Fork (Figure 1.3-23). Deeper water in the reservoir and inflow from the river likely impede
extreme daily fluctuations in water temperature, as the coolest water is observed at deeper
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depths. Peak temperatures measured from the top of the profile at AR-1 and at HF-2 show a

marginal change in temperature in response to surface spill through the gates. Any change in
temperature is dependent on the magnitude of the spill and differences in water temperature

measured at the surface and 2-meter depth (Figure 1.3-24).

Vertical profiles of water temperature were measured at AR-1 and AR-2 each month when
continuous monitoring equipment was cleaned, checked, and downloaded. Reservoir profiles
collected at AR-2 have similar warming trends as AR-1 on each measurement date. July and
August temperatures were the warmest observed measurements during the study and were
approximately 20°C near the surface. The coolest water temperatures were observed during early
November when the lowest measurements were collected. Water temperature ranged from
approximately 7°C to 20°C throughout all depths and sample dates at AR-2 (Figure 1.3-25).

Reservoir profiles collected at AR-1 ranged from a low of approximately 7°C in early November
to a peak of approximately 20°C in July (Figure 1.3-26). Temperature changes throughout the
water column varied little in May and November. Temperature changes in June, July, August,
and September varied between 2.5°C and 4°C on each measurement date. July had the greatest
temperature differential between the surface and the bottom readings. A weak thermocline
developed on Ashton Reservoir in June when surface water temperatures began warming while
water at deeper portions of the reservoir remained cooler. As water temperatures rose on the
surface in July, bottom temperatures also rose proportionally. By late August, temperatures
within the reservoir began cooling and cooled substantially in September.

The daily average water temperature measured at the surface at AR-2 was greater than the 9°C
criterion on May 12, similar to upstream river monitoring sites and continued this level until it
changed on July 15. Surface temperature at AR-2 was greater than the 19°C criteria in July and
August for 42 days and on August 17 recorded a daily average high of 21.5°C (Appendix A
Table A-3). Water temperatures measured at AR-2 also was greater than the 19°C criterion for
11 days in July and August at the 2-meter depth, 10 days at the 4-meter depth, and 4 days at the
6-meter depth. No such observations occurred at the 8-meter depth.

The daily average water temperature measured at the surface at AR-1 was great than the 19°C
criterion for 1-day in June, 26 days in July, and 13 days in August (Table A-4). In July and
August AR-2 was greater than the 19°C criterion for 26 days at 2-meters, 9 days at 4-meters, 3
days at 6-meters, and 1 day at 10-meters. The highest daily average surface temperature was
20.8°C on July 24 and August 1. The timing of peak reservoir water surface temperatures had a
similar timing to peak water temperatures measured in Henry’s Fork at HF-1 and at Marysville.

The daily average water temperatures around the Project are driven by seasonal changes in
ambient air temperatures and inflow from upstream segments of the Henry’s Fork. The
difference in daily average water temperature measured at HF-1 and AR-2 shows an increase of
0.1°C (0.003 °C /kilometer). Between AR-2 and AR-1, daily average water temperature
increases by 0.53°C (0.18 °C /kilometer). Reservoir withdrawal draws water from a range of
depths but is closely correlated to 2-meters depth. The measured difference between AR-1 to
HF-2, is a decrease of 0.25 °C. Table A-5 in Appendix A shows the rate of change in water
temperature (°C/km) for all water temperature monitoring sites used in this study report.
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Figure 1.3-21.  Daily maximum water temperatures recorded at AR-2 and HF-1 compared to the
instantaneous water quality criterion protecting cold water aquatic life in Henry’s
Fork.
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Figure 1.3-22.  Daily maximum water temperatures recorded at AR-1 and HF-2 compared to the

instantaneous water quality criterion protecting cold water aquatic life in Henry’s
Fork.

Study 1 — Baseline Water Quality Study Page 24

Draft Study Report



Ashton Hydroelectric Project (FERC No. 2381)

35

30

& 25

L

S 20

=

o

o 15

[=1

510

'_

5

0
> > > > C £ £ C £ = = = = = of o0 o W W W o o o o o fn 9 hE o s =
w O © @ s s s 2 2 2 =2 2 35 5 5 3 3 35 w0 U D oW ow o g
2533233333233 2%3333338838339¢3¢8¢2
FAGE NIRRT TSNSt A gedgIR IR

HF-1 Max = AR-2 Surface Max AR-1 Surface Max
—— HF-2 Max — (riterion ——— Ambient Max

Note: Ambient Max refers to air temperature
Daily maximum water temperatures recorded at reservoir (AR-1 and AR-2) and

Figure 1.3-23.
river (HF-1 and HF-2) monitoring sites compared to the instantaneous water
quality criterion protecting cold water aquatic life in Henry’s Fork.
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Figure 1.3-24.  Comparison of daily maximum water temperature measured at the surface and 2-
meter depth measured at HF-2 during spill events at Ashton Reservoir.
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Figure 1.3-25.  Reservoir water temperature profiles collected at AR-2 each month during the

study period.
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Figure 1.3-26.  Reservoir water temperature profiles collected at AR-1 each month during the
study period.
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1.3.3 Dissolved Oxygen

Daily minimum DO levels measured at sites upstream of the Project are plotted in Figure 1.3-27.
Minimum DO concentrations recorded at the Marysville site and HF-1 remained above the
instantaneous criterion of 6.0 mg/L for the entire monitoring period. Minimum concentrations
recorded at both sites were similar early in the data collection period but were slightly less at
HF-1 than at the Marysville site as temperatures increased in the river. Average DO
concentrations remained above 7.0 mg/L at both sites for the study period (Figure 1.3-28). The
diurnal cycle in DO was greater at HF-1 than at Marysville as shown by the 15-minute readings
collected at both sites during the study period (Figure 1.3-29). The calculated daily minimum DO
percent of saturation is shown in Figure 1.3-30. The calculated DO levels were similar at 95
percent during the start of the study, then diverged as water temperatures increased through the
summer months. The seasonal decrease in percent of saturation is likely a response to decreased
oxygen solubility which drops with increasing water temperature. The minimum DO percent of
saturation at HF-1 was 78 percent on August 19, and 88 percent on August 15 at the Marysville
site.

Daily minimum DO downstream of the Project at the HF-2 and Ora sites is shown in Figure
1.3-31. Minimum DO at both sites followed a similar trend. Concentrations of DO at Ora
remained above 6.0 mg/L for the entire study period. Levels of DO at HF-2 dipped just below
6.0 mg/L on June 11 for a brief period (5 hours) and again on July 23 to July 28 for 5 days before
returning to similar concentrations as the Ora site. Daily average DO concentrations downstream
of the Project remained above 7.0 mg/L except at HF-2 in late July when concentrations dropped
to approximately 6.5 mg/L for a short period of time before returning to concentrations
consistent with the Ora site (Figure 1.3-32). The diurnal cycle in DO for Ora and HF-2 are
shown in the 15-minute readings from both sites during the study period (Figure 1.3-33). Daily
fluctuations in DO were similar between sites. Calculated daily minimum DO percent of
saturation at HF-2 and Ora are shown in Figure 1.3-34, where both HF-2 and Ora were less than
the 90 percent of saturation criterion for a substantial amount of the summer season.

Daily average DO at HF-1 and at HF-2 follow similar seasonal trends throughout the study
period. Daily average DO at HF-1 is about 0.7 mg/L higher than at HF-2, across the entire season
(Figure 1.3-35). The greatest delta (difference) between HF-1 and HF-2 occurred in late July
when daily average DO at HF-2 measured 1.5 mg/L lower than HF-1. This is likely a result of
warmer temperatures downstream of the dam and DO being released from water held in the
reservoir.

In terms of DO water quality criteria, HF-1 and Marysville remained above the instantaneous
minimum of 6.0 mg/L throughout the study period. Regarding the 90 percent of saturation
criterion, HF-1 dropped below this level on June 5 for the remainder of the study period, and
Marysville frequently fell below this level but never went below 88 percent. The DO percent at
HF-1 and the Marysville site was within approximately 5 percent of one another for the duration
of the study period. However, the criterion is 6.0 mg/L or 90 percent of saturation, whichever is
greater.
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Figure 1.3-27.  Daily minimum dissolved oxygen throughout the 2023 study season at river sites
upstream of Ashton Dam compared to the instantaneous 6.0 mg/L criterion
protecting cold water aquatic life in Henry’s Fork.
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Figure 1.3-28.  Daily average dissolved oxygen throughout the 2023 study season at river sites

upstream of Ashton Reservoir compared to the instantaneous 6.0 mg/L criterion
protecting cold water aquatic life in Henry’s Fork.
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Figure 1.3-30.  Calculated daily minimum dissolved oxygen percent of saturation for HF-1 and
Marysville compared to the 90 percent of saturation criterion protecting cold
water aquatic life in Henry’s Fork.
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Figure 1.3-31.  Daily minimum dissolved oxygen concentration throughout the 2023 study season
measured at monitoring sites located downstream of the Project reservoir.
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Figure 1.3-32.  Daily average dissolved oxygen concentration throughout the 2023 study season

measured at monitoring sites located downstream of the Project reservoir.
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Figure 1.3-33.  Fifteen-minute dissolved oxygen concentrations downstream of the Project
showing the magnitude and similarity of the diurnal cycle.
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Figure 1.3-34.  Daily minimum dissolved oxygen percent of saturation measured at sites located
downstream of the Project.
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Figure 1.3-35.  Comparison of daily average dissolved oxygen concentration measured at sites
located upstream and downstream of the Project.

Downstream of the Project at Ora, daily average DO remain above the 6.0 mg/L criterion for the
entire study period. Daily minimum DO at HF-2 dipped below 6.0 mg/L on six occasions, once
in June for several hours before returning to higher concentrations of DO, and for 5 consecutive

days in July shown in (Figure 1.3-36).

Comparing DO concentrations to Project operations during the period of low DO does not
indicate that operations cause a corresponding decrease in DO concentration. Spill over the dam
was occurring during the event, which should induce DO concentrations near saturation (Figures
1.3-34 and 1.3-36). These drops in DO are more attributed to warm temperatures, where water

does not hold as much oxygen.

Monthly vertical profiles of DO at AR-2 ranged from a high of 9.9 mg/L to a low of 6.5 mg/L
with no measurements less than 6.0 mg/L (Figure 1.3-37). Concentrations of DO were generally
mixed throughout the water column except for August when the DO range was 7.8 to 9.1 mg/L.
Although July recorded the lowest DO readings at AR-2, the profile was mixed from top to
bottom with a limited DO range from 6.5 to 6.7 mg/L.
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Figure 1.3-36.  15-minute data at HF-2 during a period where DO drops below 6.0 mg/L. The
secondary access is spilling over the dam.
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Figure 1.3- 37. Monthly DO profiles mid-reservoir at AR-2.
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Dissolved oxygen at AR-1 ranged from 5.2 mg/L near the bottom of the profile to 9.7 mg/L near
the surface of the reservoir during the study period (Figure 1.3-38). Cooler temperatures in the
months of May, September, and November supported the highest concentration of DO at this site
during the study period. Concentrations of DO were relatively uniform from top to bottom when
the reservoir was thermally mixed. During June, July, and August, surface DO concentrations
ranged from 8 to 9 mg/L and then decreased with depth in the water column. The lowest DO
reading was observed in July at 5.2 mg/L measured at approximately 13 meters depth. The Idaho
criterion for DO is 6.0 mg/L although it does not apply to the bottom 20 percent of the
reservoir’s water column or its hypolimnion when the reservoir is thermally stratified. In July,
DO concentrations were less than the 6.0 mg/L criterion in the bottom 20 percent of the reservoir
profile. In August, DO concentrations measured less than 6.0 mg/L at depths below 7 meters,
which were located in the hypolimnion at that time.
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Figure 1.3-38.  Monthly DO profiles near the dam at AR-1.

1.4  Discussion

The Henry’s Fork is a regulated river with upstream impoundments for water storage and
downstream diversions for irrigation use that can alter the natural hydrograph. These
developments have produced periods of increased flow to the Reservoir and in downstream river
segments in order to transfer water to irrigators downstream of the Project. However, flow does
not drastically alter temperature in this segment of the river.
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Temporal patterns of daily average water temperatures upstream of the Project reservoir from
2014 through 2021 (HFF 2023) were compared with data collected through the study period in
2023 (Figure 1.4-1). Data in 2023 was compared to measurements downstream of the Project
reservoir from 2016 to 2021 (Figure 1.4-2). The temporal pattern of temperature measurements
collected in 2023 represents a typical year when compared to prior years.

Water temperatures at 2-meters depth at Ashton Reservoir sites AR-2 and AR-1 are highly
correlated and follow the temporal pattern of water temperatures measured at HF-1 and at HF-2,
respectively (Figures 1.3-17 and 1.3-18). The maximum surface water temperatures on Ashton
Reservoir at AR-1 and AR-2 are driven by daily changes in ambient air temperature. Maximum
surface temperature at these reservoir monitoring sites tends to be substantially higher than daily
maximum temperature at HF-1 and HF-2 during the warmest times of the study period as shown
in Figure 1.3-23.

The volume of water stored in the Reservoir is exchanged every 2.8 days at a daily average flow
of 1,091 cfs, and 1.2 days at a daily average flow of 2,522 cfs. During this short period of
retention, water temperature warms approximately 0.5°C between AR-2 and AR-1 at 2-meters in
depth as depicted in Figures 1.3-19 and 1.3-20. Daily temperature fluctuations at AR-1 tend to
lag and shift temporally compared to AR-2 as water moves through the reservoir.

Daily average water temperatures at HF-2 follow a similar temporal trend as AR-1 at 2-meters
depth (Figure 1.3-18). Daily average water temperatures at HF-2 are approximately 0.26°C
colder than temperatures observed at AR-1 at 2-meters depth, suggesting a portion of the water
released at Ashton comes from depths greater than 2-meters.

Temperatures measured at HF-2 and Ora are almost identical in terms of daily averages (Figures
1.3-4 and 1.3-8). There are indications that HF-2 is slightly colder at times, but the difference in
the two sites falls within the accuracy of the monitoring equipment.

All sites were observed to be greater than the IDEQ daily average temperature criterion of 9°C
for salmonid spawning as water temperature rose in early May and above the criterion until July
15" when the criterion changed to 19°C. All sites were above the 9°C criterion again in the fall,
when both upstream sites were greater than 9°C until October 25, and the downstream sites
above 9°C until October 26.

For short periods of time, all sites monitored during the study period were above the IDEQ daily
average temperature criterion of 19°C (Appendix A, Tables A-1 to A-4). The first observation
occurred on July 11 at the Ora site and July 12" at HF-2. Ora was greater than the 19°C criterion
again on July 16 and at HF-2 on July 17. Upstream of the Project, HF-1 rose above 19°C on July
20 and at Marysville on July 22. The last day the river was above 19°C was August 18 at HF-1
and at Marysville, and on August 19 at the HF-2 and Ora sites.
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Figure 1.4-1. Daily average water temperatures at the Marysville monitoring site, located
upstream of the Ashton Reservoir compared to the criteria protecting cold water
aquatic life in Henry’s Fork.
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Figure 1.4-2. Daily average water temperatures at the Ora monitoring site located downstream
of the Ashton Dam compared to the criteria protecting cold water aquatic life in
Henry’s Fork.

In general, measured water temperature data in Henry’s Fork showed increased temperature in a
downstream direction between monitoring sites. The greatest temperature differential between
river sites was between Marysville and HF-1. Water temperature measurements at HF-1 and
AR-2 at 2-meters depth showed a 0.1°C temperature increase. Between AR-2 and AR-1, the
water temperature increased 0.53°C before exiting the reservoir. Water releases are comprised of
water from 2-meters and deeper and cause water temperature to decrease as shown by the -
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0.25°C difference measured between AR-1 and HF-2. The temperature difference between HF-2
and Ora is de minimis (0.06 °C).

Measurements of DO upstream of the Project at Marysville and HF-1 were similar and followed
the same temporal trend throughout the study period. Daily average DO typically remained
above 8 mg/L at both sites with HF-1 dipping below 8 mg/L occasionally (Figure 1.3-28).
Minimum DO values at Marysville and HF-1 were also similar, although HF-1 was consistently
about 0.1 to 0.2 mg/L below the upstream Marysville site. Minimum DO remained above the 6.0
mg/L criterion throughout the study period (i.e., no observations greater than criterion occurred,
Figure 1.3-27).

Daily average DO measured downstream of the Project at HF-2 and Ora followed a similar trend
with HF-2 measuring slightly lower than Ora on a consistent basis (Figure 1.3-32). Lower DO
values at HF-2 are likely a result of proximity to the dam. Daily minimum DO values measured
at the HF-2 and Ora sites were also similar (Figure 1.3-31). Dissolved oxygen at Ora remained
above 6.0 mg/L the entire study period, while minimum DO at HF-2 dipped below 6.0 mg/L
from July 23 through July 28, potentially in response to the lower DO levels observed at AR-1.

Field measurements of DO (measured monthly) vertical profiles at AR-2 all remained above the
6.0 mg/L criterion through the study period. Concentrations of DO at AR-1 measured less than
6.0 mg/L in July and in August at deeper depths. Measurements of DO in August dropped below
6.0 mg/L at approximately 7.5 meters (Figurel.3-38). Levels of DO at AR-1 were similar to
levels recorded in 2013 from Ashton Reservoir as noted in the PAD section 4.3. Although DO
dropped to less than 6.0 mg/L near the bottom in July and August, they met exceptions in the
Idaho DEQ criteria for deep water of reservoirs.

While water quality conditions vary within and between years, water temperature is observed to
be consistently warmer than IDEQ salmonid spawning criteria for daily average and
instantaneous maximum measurements at sites located upstream and downstream of the Project
during the spring and briefly in the fall. During the summer, monitoring sites located both
upstream and downstream of Ashton Reservoir intermittently were warmer than the IDEQ daily
average water temperature criterion (19 °C). Dissolved oxygen upstream of the Project meets the
IDEQ criterion consistently, as it does at the Ora site furthest downstream. HF-2 consistently
meets the more stringent criterion but drops below the 6.0 mg/L criterion occasionally for brief
periods. The sensor was located close enough to the dam that it may fall within the mixing zone
of the hydroelectric facility. If this is the case, the DO criterion was met, as specified in IDAPA
58.01.02.276.02, for the monitoring period.

This study provides data of the water temperatures that occur upstream and downstream of the
Project reservoir. Study results identify that there is some warming as water moves through the
Project, but it would likely occur regardless of whether the water is free flowing or impounded.
As water leaves the Reservoir through the Project turbines, cooler water is released than what is
measured on the reservoir surface and at 2-meters depth, which results in lowering the
temperature slightly in Henry’s Fork downstream of Ashton Dam. The reservoir tempers the
instantaneous maximum temperature and is lower than what is observed upstream of the Project.
However, Ashton Reservoir does raise the minimum temperature when water is released through
the dam. This minor increase in turn slightly raises the average daily temperature, although not
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substantially. Operationally, no substantial change in water temperature or DO was observed
when water is spilled through the gates in comparison to water discharge entirely through the
turbines. Lastly,the results of this study report demonstrate that Ashton Reservoir is not driving
exceedances of the water temperature or DO criteria in Henry’s Fork downstream of the Project.
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APPENDIX A
Additional Daily Average Water Temperature Data
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Table A-1. Daily average temperature for HF-1 and HFF-Marysville sites showing
dates when temperature is greater than the 19°C criterion. *HF-1 is left
and HFF-Marysville is right.

Month
Day ™ May Jun Jul Aug Sep Oct Nov
1 1371133 | 17.6]17.1 | 19.7]19.2 | 148|145 | 115|114 | 3.8]|3.9
2 1271123 | 175117 | 18.6]18.1 | 163|159 | 9.3]9.3 5155
3 127|124 | 17.6|17.1 | 173|169 | 158|154 | 9.4]9.5 6.5|6.7
4 135133 | 167163 | 17]16.7 | 146|143 | 9.8]9.8 72|74
5 149|145 | 17]165 | 179|174 | 15]146 | 10.7]10.4 7918
6 153149 | 168|164 | 18.1]17.7 | 15.2]14.8 | 11]10.6 73|74
7 157|152 | 168|164 | 177|172 | 159|154 | 10.9[10.5 | 6.8]6.9
8 151146 | 182|178 | 16.6]16 | 16.2]15.7 | 10.9]10.4 | 5.7]5.8
9 8.6(8.1 | 154|151 | 18.1|17.6 | 16.6]16.2 | 15.9]15.3 | 10.9]10.5
10 75172 15.5]15 18.6]18.1 | 182|17.7 | 1541149 | 10.8]10.6
11 8.5/8.2 15415 | 18.6]182 | 18.1]17.5 | 153|148 | 10.7|10.6
12 | 99(94 | 148|144 | 179|174 | 18.1|17.6 | 152|147 | 9.6|9.6
13 9.61]9.1 | 151147 | 17.8|17.5 | 182|17.7 | 15.1]14.7 | 9.1|8.8
14 | 94189 | 152|148 | 18|17.6 | 179|173 | 145|139 9.119
15 | 98192 | 136|132 | 18418 | 18.6|17.9 | 14.2|13.7 98.7
16 | 103]9.8 | 14.5]14.2 | 186|182 | 19.0]16.5 | 14]13.6 9.519.3
17 | 99(94 | 143139 | 182177 | 193] * | 139|134 | 99|96
18 | 97|94 | 13.5]13.2 | 18[17.7 | 19.7]203 | 14]13.6 1019.6
19 10.6]10.2 | 12.6]12.3 | 18.8|18.4 17.5]17 14.2]13.6 9.69.2
20 | 115]11 | 12.7]124 | 19.0]18.6 | 165]16.1 | 13.1]12.7 | 9.7|9.3
21 12/11.6 | 1321129 | 188185 | 167|163 | 12]11.8 9.619.3
22 | 1240119 | 1421139 | 195|19.1 | 16.9]16.5 | 103102 | 9.5]9.3
23 | 12512 14136 | 19.7]19.3 | 17.6]169 | 109]10.6 | 9.9]9.4
24 | 121115 | 141113.8 | 195|19.1 | 179|174 | 107|104 | 10| *
25 | 11.2]10.9 | 15.8]15.5 | 19.2]18.8 | 17.7]17.1 | 12]11.7 817.8
26 | 11]10.7 165/16 | 18.6[18.2 | 183|17.8 | 12.5]12 5.8]5.7
27 | 108106 | 164|16 | 187|183 | 18.1|17.5 | 12]11.7 4646
28 11.5]11.2 | 16.3]15.9 18.4] 18 17.6]16.9 | 11.3]10.9 3.5(3.5
29 | 125(122 | 17.1]16.7 | 187|182 | 175|169 | 108|105 | 2.6|2.6
30 | 128|117 | 17.6]17 | 19.6]19.2 | 16.6|16 | 11.5]|11.4 212
31 | 13.9]14.8 19.5(19.1 | 14.9|14.4 2626
* Marysville data available had missing days during the study period.
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Table A-2. Daily average water temperature for HF-2 and Ora sites showing dates
where temperatures are greater than the 19°C criterion (bold text).
Temperature measurements for each month show the daily average
temperature for HF-2 on the left side of the column and temperature
measurements for Ora on the right side of the column.

HF-2 and Ora Daily Average Water Temperature (°C)

Day May June July August | September | October | November
1 143143 | 18.1]18.2 |20.0]20.1 | 16.2]16.3 | 11.5]11.5 2.813.0
2 13.9(14.0 | 18.1]18.2 [20.0]20.0 | 159]16.1 | 11.4|11.4 | 2.9]3.1
3 13.1]13.2 | 182|182 | 18.8]18.8 | 16.3]16.4 | 10.5]10.4 | 3.4]3.6
4 13.0|13.1 | 182|183 | 17.6]17.6 | 16.0]16.0 | 9.9]99 | 4.6|4.8
5 142|143 | 173|174 | 174]17.5 | 152]154 | 9.7199 | 58|59
6 154|155 173|174 | 17.8]17.8 | 15.2]153 | 10.2]103 | 6.5]6.6
7 159159 | 17.5|17.6 | 18.1]18.1 | 15.5]15.6 | 10.8/10.9 | 7.2]7.2
8 16.1|16.1 | 17.6|17.7 | 18.0]18.0 | 15.9]16.0 | 11.0]11.0 | 7.2|7.2
9 | 8.0(80 [157]157| 183|184 | 172|174 | 163|164 | 11.1|11.1
10 | 8.0]8.1 [155]16.0| 18.6]18.6 | 17.5|17.5 | 16.4|16.5 | 11.0|11.1
11 80|81 |185|16.1 | 189|19.0 | 18.1]18.2 | 159]16.0 | 11.0|11.0
12 | 9.119.2 | 148158 | 19.0]19.0 | 18.5|18.6 | 15.6]15.7 | 11.0]11.0
13 | 10.1]10.1 | 153|154 | 18.5|18.6 | 19.1]19.1 | 158|15.8 | 10.5]10.6
14 | 98199 [156]156| 18.6|18.7 | 18.5|18.7 | 15.6]15.7 | 9.8]9.8
15 [10.0/10.1 | 154155 | 18.7]18.8 | 182|184 | 149|150 | 9.5|9.6
16 | 10.3]10.4 | 14.9]15.0 | 18.9]19.0 | 18.7|18.8 | 14.7|14.8 94195
17 | 10.7|10.8 | 14.7|14.7 | 19.0|19.0 | 19.2]|194 | 145]|14.6 9.319.5
18 |10.2/10.3 [ 14.814.8 | 18.5[18.5 | 19.4|19.4 | 145|146 | 9.7|9.8
19 | 104]10.5|14.0|/14.0 | 18.8|18.9 | 19.8|19.8 | 142|143 | 10.0]10.0
20 | 11.2)11.3 | 13.1]13.1 | 193|193 | 18.5]18.5 | 144|144 | 10.0]10.1
21 | 12.0]12.1 [ 13.0]13.0 | 19.2|193 | 17.0]17.1 | 13.9]13.8 | 10.0]10.0
22 | 12.6]12.7 | 13.6]13.7 | 195|19.6 | 17.2]17.3 | 12.9]12.7 | 10.0]10.1
23 [129(13.0 | 146|14.5] 19.9|19.9 | 173174 | 11.5]11.5 | 9.8]9.8
24 [ 13.0[13.1 | 142|143 ] 20.120.2 | 17.7]17.8 | 11.2]11.3 | 9.8]9.8
25 | 123|124 147|148 | 19.8|19.8 | 18.2]18.3 | 11.2]11.3 9.819.7
26 | 11.7]11.8 | 158159 | 19.4|19.4 | 18.6]18.7 | 11.5]11.7 | 9.3]9.1
27 | 113]11.4 ] 164|164 ] 19.1]19.1 | 18.7[18.7 | 122]122 | 7.9]7.9
28 | 114|114 | 16.6|16.6 | 18.9]19.0 | 18.4|18.5 | 12.3]12.3 6463
29 | 121122 (17.1)17.2 | 189|189 | 17.9]18.0 | 12.0]12.0 5.014.9
30 | 13.0]13.0 | 17.5]17.7 | 19.1]19.2 | 17.4]17.3 | 11.4]11.5 3.713.9
31 | 13.6]13.6 19.8|19.8 | 17.3|17.4 2.913.2

Study 1 — Baseline Water Quality Study Page 42

Draft Study Report




Ashton Hydroelectric Project (FERC No. 2381)

Table A-3. Daily average reservoir water temperatures measured at depth at AR-2
during the August-July period when elevated temperature is a concern.
Observations above the 19°C criterion are shown in bold text.
Surface 2M 4M 6M 8M

9-Jul 19.5 18.0 17.9 17.1 15.8
10-Jul 19.0 18.4 18.3 17.8 16.3
11-Jul 19.1 18.6 18.5 18.5 17.2
12-Jul 194 18.0 17.9 17.8 17.0
13-Jul 18.8 17.9 17.8 17.7 16.9
14-Jul 18.6 17.9 17.9 17.8 16.9
15-Jul 18.6 18.2 18.2 18.1 17.1
16-Jul 19.4 18.6 18.5 18.3 17.4
17-Jul 18.8 18.5 18.4 18.3 17.4
18-Jul 18.1 17.7 17.6 17.5 16.9
19-Jul 19.3 18.7 18.6 18.4 17.2
20-Jul 19.6 19.1 19.0 18.8 17.2
21-Jul 19.5 18.8 18.6 18.6 18.4
22-Jul 20.1 194 19.3 19.2 18.6
23-Jul 20.3 19.7 19.6 19.5 19.1
24-Jul 20.3 19.6 19.6 19.5 19.4
25-Jul 19.7 19.1 19.0 18.9 18.9
26-Jul 19.3 18.6 18.5 18.5 18.5
27-Jul 19.2 18.7 18.6 18.5 18.4
28-Jul 18.9 18.3 18.2 18.2 18.2
29-Jul 19.4 18.5 18.3 18.0 17.9
30-Jul 19.9 19.3 19.1 18.5 17.9
31-Jul 20.5 19.6 19.5 19.0 18.5
1-Aug 20.8 19.5 194 18.9 18.3
2-Aug 19.6 19.3 19.2 18.9 18.5
3-Aug 17.8 17.1 17.1 17.0 17.5
4-Aug 17.3 17.0 16.9 17.0 17.2
5-Aug 18.0 17.1 16.8 16.4 16.8
6-Aug 19.0 18.0 17.5 16.9 16.5
7-Aug 19.1 17.7 17.5 16.9 16.6
8-Aug 19.0 17.1 16.8 16.4 16.4
9-Aug 19.0 16.3 16.0 155 15.7
10-Aug 19.2 17.9 17.2 16.4 15.7
11-Aug 19.9 18.2 17.5 16.7 16.4
12-Aug 20.2 18.2 17.3 16.6 16.3
13-Aug 19.4 18.2 17.3 16.6 16.3
14-Aug 19.9 17.7 16.9 16.1 16.2
15-Aug 20.3 18.3 17.2 16.3 15.9
16-Aug 21.1 18.9 17.6 16.9 16.4
17-Aug 21.5 19.3 18.2 17.4 16.7
18-Aug 20.9 19.7 19.0 18.3 17.4
19-Aug 20.8 18.5 18.3 18.0 18.0
20-Aug 19.0 16.8 16.7 16.7 17.1
21-Aug 18.2 16.2 16.1 16.0 16.3
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Surface 2M 4M 6M 8M
22-Aug 17.6 16.9 16.8 16.5 16.3
23-Aug 18.3 17.0 16.8 16.5 16.4
24-Aug 20.1 17.8 17.0 16.4 16.3
25-Aug 20.3 17.9 17.0 16.2 16.1
26-Aug 19.9 18.2 17.6 16.7 16.2
27-Aug 19.9 18.3 17.5 16.9 16.5
28-Aug 19.7 17.7 17.2 16.4 16.4
29-Aug 19.9 17.6 16.8 16.2 16.0
Table A-4. Daily average reservoir water temperature measured at depth at AR-1
during the June — August period when elevated temperature is a concern.
Observations above the 19 °C criterion are shown in bold text. Note the
data gap for the 8M temperature reading from July 21 — August 28 due to a
failed seal and subsequent corrosion of the sensor at that depth.
Surface 2M 4M 6M 8M 10M
29-Jun 18.7 17.4 15.9 14.8 14.3 12.8
30-Jun 19.1 17.9 16.3 15.1 14.5 12.9
1-Jul 19.1 18.6 17.1 15.4 14.8 13.0
2-Jul 19.2 18.5 17.1 15.6 15.0 13.2
3-Jul 19.1 18.7 17.3 15.9 154 13.5
4-Jul 18.5 18.1 17.7 17.1 15.9 13.6
5-Jul 18.2 174 16.4 15.7 154 14.2
6-Jul 18.1 17.6 16.5 15.5 15.3 14.6
7-Jul 18.4 17.6 16.7 15.5 15.3 14.7
8-Jul 18.5 18.0 16.8 15.6 15.3 14.9
9-Jul 19.3 18.5 17.6 16.4 15.8 14.7
10-Jul 19.5 19.2 17.7 16.7 16.4 15.0
11-Jul 19.5 19.3 18.5 17.7 17.1 15.7
12-Jul 19.7 19.0 18.5 18.0 17.6 16.6
13-Jul 19.5 18.9 17.8 17.1 17.0 16.7
14-Jul 19.6 18.9 18.0 17.3 17.1 16.9
15-Jul 19.3 19.0 18.1 17.4 17.2 17.0
16-Jul 19.7 19.0 18.4 18.1 17.8 17.4
17-Jul 19.6 19.3 18.6 18.1 17.9 17.7
18-Jul 19.1 18.7 18.2 17.9 17.7 175
19-Jul 19.7 19.0 18.3 17.7 17.3 17.0
20-Jul 20.0 19.5 18.7 18.1 17.9 17.7
21-Jul 20.1 19.4 18.9 18.5 18.1
22-Jul 20.1 19.8 19.0 18.5 18.0
23-Jul 20.7 20.0 195 19.2 18.6
24-Jul 20.8 20.5 19.7 19.2 18.9
25-Jul 20.1 20.0 19.6 19.2 19.0
26-Jul 19.6 19.5 19.2 18.9 18.5
27-Jul 194 19.2 18.9 18.6 18.2
28-Jul 19.3 19.0 18.7 18.5 18.1
29-Jul 19.5 18.9 18.5 18.2 17.7
30-Jul 20.0 19.5 18.5 17.9 17.5
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Surface 2M 4M 6M 8M 10M
31-Jul 20.6 20.0 19.3 18.6 17.9
1-Aug 20.8 20.1 19.3 18.6 18.2
2-Aug 20.3 20.2 19.5 18.7 18.3
3-Aug 19.5 18.7 18.3 18.1 17.6
4-Aug 18.3 17.8 17.2 17.0 16.8
5-Aug 18.1 17.4 16.9 16.9 16.8
6-Aug 18.3 17.8 17.2 16.8 16.4
7-Aug 18.7 18.1 17.6 16.9 16.5
8-Aug 18.8 18.1 17.2 16.6 16.3
9-Aug 18.3 17.0 16.3 16.0 15.8
10-Aug 18.6 18.1 16.4 15.5 14.8
11-Aug 19.1 18.4 17.5 16.3 14.9
12-Aug 19.6 19.0 17.5 16.2 14.9
13-Aug 19.3 19.1 18.7 17.4 15.0
14-Aug 19.5 18.6 17.9 16.4 15.1
15-Aug 19.4 18.6 17.2 16.1 15.2
16-Aug 20.1 19.2 17.6 16.3 15.3
17-Aug 20.6 19.7 18.1 16.7 15.3
18-Aug 20.4 20.1 18.5 17.1 15.5
19-Aug 20.2 19.9 19.2 18.0 15.5
20-Aug 19.6 18.7 17.4 16.9 15.5
21-Aug 18.2 16.9 16.4 16.2 15.8
22-Aug 17.7 175 16.6 15.9 15.6
23-Aug 17.8 17.5 16.7 16.3 15.7
24-Aug 18.6 17.7 17.0 16.5 15.8
25-Aug 19.5 18.3 17.3 16.3 15.8
26-Aug 194 18.9 17.7 16.3 15.9
27-Aug 19.4 19.1 17.8 16.6 15.8
28-Aug 19.7 18.6 17.3 16.5 15.8
Table A-5. Daily average temperature change between sites within the study area.
: Temperature A Distance Temperature A / KM
Daily Average °C) (KM) (°C)
Marysville to HF-1 0.36 2.7 0.13
HF-1 to AR-2 at 2meters 0.01 3.55 0.00
AR-2 to AR-1 at 2 meters 0.53 3 0.18
AR-1 at 2 meters to HF-2 -0.25 0.61 -0.42
HF-2 to Ora 0.06 1 0.06
Sum 0.71 11
Marysville to HF-1 0.36 2.7 0.13
HF-1 to HF-2 0.37 7.3 0.05
HF-2 to Ora 0.06 1 0.06
Sum 0.79 11
Marysville to Ora 0.81 11 0.07
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APPENDIX B
Ambient Meteorological and Flow Data

Study 1 — Baseline Water Quality Study Page 46
Draft Study Report



Ashton Hydroelectric Project (FERC No. 2381)

g

— AON-G Dnn AON-§
S S5 | P06C o 120762
120-2% D 1P0-¢c
M 120-G1 2 1P0-GT
120-8 3 120-8

120-T 3 P01
dag-t7z 8 dag-yg
m dag-/T M dsg-£T
dag-g1 - S dsg-01

. dag-¢ = 3 dag-¢
any-/2 m - any-/z
8ny-0Z © 8ny-0z
Bny-e1 & W fny-g1

8ny-g S5 gny-g

1n7-0g = m IN-0€

ez 28 -2

et & 28 INr-9T

-6 EB (-6

1nr-z %.vm -2

Unr-gz m S unf-gg

un-gT 3 unr-gT

unp-T7 ﬂWa,m unr-11

unr-y 0L unf-y
fej-9z fep-gz
fBW-1Z fep-1z

a&maP?eREa T o4 o @ ©o ¥ o o

(Do) @imesadwa | (ydw) paadg puipp

Figure B-1.
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Wind

Daily average windspeed during the study period.
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Figure B-2.
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Minimum

Maximum

Average

Daily average flow in Henry's Fork collected at USGS gage near Ora
downstream of the Project.
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Figure B-4.
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Spill (cfs)

Estimate flow rate through the spill gates at Ashton.
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Figure B-6.



