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Disclaimer:

This report was prepared by Ecofish ResearclahddAski Reclamation Ll{Br the account of

BCHydro. The material in it reflects the best judgement of Ecofish Researcand.td.
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which a third party makes of this report, or any reliance on or decisongttetbased on it, is the
responsibility of such third parties. Ecofish ResearchahddAski Reclamation L&tcept no
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions,
based on this report. Thisnibiered report is a controlled document. Any reproductions of this report

are uncontrolled and may not be the most recent revision.
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EXECUTIVE SUMMARY

In accordance with Provincial Environmental Assessment Certificate (EAC) Schedule B
ConditionNo. 7 and Federal Decision Statement (FDS) Condition Nos: @&.38.4 % for
BCHydr ods Sit e ofct(@é Rrgect), BEOnHydroghgis déeloped the Site C Fisheries
and Aquatic Habitat Monitoring and FologvProgram (FAHMERBC Hydro 201)5The FAHMFP

is designed to monitor different aspects of Peace River fish habitat or the response of the Peace Rive
fish community to the construction and operation of the ProfextSite C Reservoir Water and
Sediment Quality Monitoring Program (Mrand the Peace River Water and Sediment Quality
Monitoring Program (Maf) represent two components of the FAHM&#&RIdata collection for

Site C Reservoir and Peace River Water Temperature Monitoring represents one task&/&hin Mon
(Task 2b). Task 2b is not intended to address specific management questions or hypotheses under the
FAHMFP. Temperature data collect@ader Task 2b provides information to diagnose causes of
observed changes in other FAHMFP programsS{te C Reservoir Fish Community Monitoring
ProgramMon-139, Site C Reservoir Tributaries Fish Community and Spawning Monitoring Program
(Mon-1b), and Peace River Fish Community Monitoring Progfam?2)) which aredesigned to

monitor key indicator species of the Peace River.

The Peace River Water Temperaturaliathousesvater temperature data collected between 2008
and 2014 by Diversified Environment al Service
(WLR) Peace River Baseline Total Dissolved Gas (TDG) and Temperature Program
(GMSWORKES2) and data dekted during the firgightyears (2015 to 22)20f Mon8/9. Ecofish

has also collectedatertemperature data at all Peace River turbidity monitoring stations operated
under the Peace River Turbidity and SEV Monitoring Pregreen2017These data weused to

assist QA/QC of Mn-8 and Mo watertemperature data from locations in the same vicinity on
the Peace RivdPrior to 2022the Peace River Water Temperature Databadargelyimited to

raw data recorde whichcorrectiondad to be appliegsingaseparat® script developed by WSP.
Following monitoring in 2022, the databb@sbeenupdated tancludecomplete recosbf both

raw and correctedater temperature tinseriexollected aéach monitoring statidor the entire

period of recat at each station

1 The EAC Holder must develop a Fisheries and Aquatic Habitat Monitoring aneupdioygram to assess the
effectiveness of measures to mitigate Project effects on healthy fish populations in the Peace River and tributaries, and, if
recommendedbyaQEPo FLNR, to assess the need to adjust those m

20The plan shalll include: an approach to monitor cha
LocalAssessment Area. 6

30 The pl ane:an hpprbach to nmonitbrartl evaluate the effectiveness of mitigation or offsetting measures and
to verify the accuracy of the predictions made duri ng

[ AASINL | Eg@FlSH

AR C H



Site C Reservoir (Mor8) and Peace River (Mof®) WaterTemperatured Construction Year 8 (2022) Pageiv

In 2022 FAHMFP water temperatwstations situated on the Peace Rineluding sites on Dinosaur

and Williston reservoirgpstreamoHu d s on dwse rteo preai nt ai ned under BC
serviced by Diversified Environmental ServieesIMFP water temperature statioins the

Peacd&iver mainstem downstreantboll d s o n dwere Hamnfaieed by Ecofish Research Ltd. and

Aski Reclamation, whiteth FAHMIFP and nosFAHMFP water temperatus¢ations in tributary
watersheds were maintained by W®R. report presents data collected at the FAHMFP water
temperature statioms Williston and Dinosaur reservoirs and in the PeacefiRivethe date of

station establishment until the end of 20E®cumentation of neGRAHMFP tributary water
temperature stations is included in this repo
water temperature monitoring network associated with Site C. WhA&MEHR-tributary water
temperature stations the Pine and Beatton rivene documented in this report, the data are
maintained and filed by WSP.

A total of 17 differentFAHMFP water temperatustations were maintained on the Peace River
betweenthe WABennett Dam (GMS) forebay and near t he
the Peace Rivemn additional three stations upstream and downstream of the Moberly River
confluence and were decommissioned in Z2€.different stations were maintained on the
following Peace River tributaries: Maurice GrewkFAHMFP), Farrell CreeknonFAHMFP),

Moberly Rive(nonFAHMFP) Pine Rive(FAHMFP) and Beatton RivéFAHMFP) Five more
non-FAHMFP water temperatustations were maintained on tributaries to #ifevdy River: Fiddes

Creek, Cypress Creek, Chowade River, Colt Creek (a tributary to the Graham River), and Kobes Creek.
Both FAHMFP and noirAHMFP tibutary stations continue to be maintained by W®Fhave

the data on file

Water émperature loggers were serviced opportunistically when field crews were in the vicinity
conducting other Projertlatedwork, or during dedicatestationvisits.Data areL00%complete

from all stationgn 2022that are located between gmsUP1 and pcnDN2. Downstream of this, data

are nearly compleiee(t ecord is 099. 5% c oercpptfestatohdocatedatl 0 0 % ¢
Bear Flats left bank (BFlats_LDB, 96.3% complete rd®ead ) lats right bank (BE_RDB69.4%

complete recojdand Pouce Coupe River Confluence (pouceR?8% complete recondhich

had extended data gapbortdata gps are typically present where recorded data was indicative of

the logger being out of water, frozen in iceudeth by sedimeniong gaps are typically due to a

sensor being last

Historical data collected between 2008 and 2014 under GMSVEZOERKIBled with data collected
under the FAHMFP between 2015 and22@ovide a nearontinuous year dataset of water
temperature data at select locations.
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ACRONYMS AND ABBREVIATIONS

Acronym Description
% Percent
°C Degrees Celsius
Aski Aski Reclamation LP
BC British Columbia
DES Diversified Environmental Services
EAC Environmental Assessment Certificate
Ecofish Ecofish Research Ltd.
FAHMFP Fisheries and Aquatic Habitat Monitoring and Falfp®rogram
FDS Federal DecisioBtatement
GMS WAC Bennett Dam
GMSWORKS2 | Peace River Baseline Total Dissolved Gas and Temperature Program
masl Metres above sea level
Mon-1b Site C Reservoir Tributaries Fish Community and Spawning Monitorin
Program
Mon-2 Peace River Fish Communitgrivtoring Program
Mon-8 Site C Reservoir Water and Sediment Quality Monitoring Program
Mon-9 Peace River Water and Sediment Quality Monitoring Program
MST Mountain Standard Time
PCN Peace Canyon Dam
Project Site C Clean Energy Project
Task 2b Site C Reservoir and Peace River Water Temperature Monitoring
TDG Total dissolved gas
UTM Universal Transverse Mercator
WLR Water License Requirements
WUP Peace Project Water Use Plan
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recorded at the station during otbterdy years between 2008 and 2022. The white
line represents average mean daily water temperature over the same.pe6ad.

Figureb1. Mean daily water temperature (°C) for the right bank (as viewed facing downstream)
of the Peace River downstream of the WAC Bennett Dam Tailrace (gmsDN2; black
line), 2008 to 2022. The shaded area represents minimum and maximum water
temperature recordat the station during other study years between 2008 and 2022.
The white line represents average mean daily water temperature over the same period.
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Figure52. Mean daily water temperature (°C) for Peace Canyon Dam Forebay 1 m below the
water surface (pcnUPL; black line), 2008 to 2022. The shaded area represents
minimum and maximum water temperature recorded at the station theistuoly
years between 2008 and 2022. The white line represents average mean daily water
temperature over the same Period............eevviiiceccccc e e 67

Figureb3. Mean daily water temperature (°C) for the left bank of the Peace River downstream of
the Peace Canyon Dam Tailrace (pcnDN2; black line), 2008 to 2022. The shaded area
represents minimum and maximum water temperature recorded at the station during
other study years between 2008 and 2022. The white line represents average mean daily
water temperature over the same period...........coeeeeeccccceevveeevvvviiiine s e eeeeeee .09

Figure54. Mean daily water temperature (°C) for the right bank of the Peace River upstream of
t he Hal fway Riverds confluence with the
2022. The shaded area represents minimum and maximum water temperature
recordedat the station during other study years between 2008 and 2022. The white
line represents average mean daily water temperature over the same.pefidd.

Figurebbh. Mean daily water temperature (°C) for the left bank of the Peace River upstream of
the Hal fway Riverods confluence with the
2022. The shaded area represents minimum and maximum nvp&Fattee
recorded at the station during other study years between 2008 and 2022. The white
line represents average mean daily water temperature over the same.pefiBd.

Figure56. Mean daily water temperature (°C) for the left bank of the Peace River downstream of
t he Hal fway Riverds confluence with the
2022. The shaded area represents mmignd maximum water temperature
recorded at the station during other study years between 2008 and 2022. The white
line represents average mean daily water temperature over the same.pefibéd.

Figures7. Mean daily water temperature (°C) for the right bank of the Peace River at Bear Flats
between the Halfway River and the Moberly River confluences with the Peace River
(BFlats_RDB; bladine), 2020 to 2022. The shaded area represents minimum and
maximum water temperature recorded at the station during other study years between
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2020 and 2022. The white line represents average mean daily water temperature over
11 [SIRST= T 0= =T o o 77

Figureb8. Mean daily water temperature (°C) for the left bank of the Peace River at Bear Flats
between the Halfway River and the MglRiver confluences with the Peace River
(BFlats_LDB; black line), 2020 to 2022. The shaded area represents minimum and
maximum water temperature recorded at the station during other study years between
2020 and 2022. The white line represents averagelaig water temperature over
11 [SIRST= T =N =T o o 78

Figureb9. Mean daily water temperature (°C) for the right bank of the PesxcgpRiream of
the Moberly Riverds confluence with the
2020. The shaded area represents minimum and maximum water temperature
recorded at the station during other study years between 2008 and 2020. The white
line epresents average mean daily water temperature over the same. perks.

Figure6O. Mean daily water temperature (°C) for the lek bathe Peace River upstream of
the Moberly Riverds confluence with the
2020. The shaded area represents minimum and maximum water temperature
recorded at the station during other study years between 2008afithe@zite
line represents average mean daily water temperature over the same.peBad.

Figure61l. Mean daily water temperatur@)(for the right bank of the Peace River downstream
of the Moberly Riverds confluence with
to 2020. The shaded area represents minimum and maximum water temperature
recorded at the station during other study ye#neeen 2008 and 2020. The white
line represents average mean daily water temperature over the same.peBad.

Figure62. Mean daily water temperature (°C) for the right bank of the Peace River upstream of
the Pine Rivero6s confluence with the Pe
The shaded area represents minimum and maximum water temperature recorded at
the statn during other study years between 2008 and 2022. The white line represents
average mean daily water temperature over the same.periad..................85

Figure63. Mean daily water temperature (°C) for the left bank of the Peace River upstream of
the Pine Riverdés confluence with the Pe
The shaded area represents minimum and maximum water temperadiec aecor
the station during other study years between 2008 and 2022. The white line represents
average mean daily water temperature over the same.periad..................87

Figure64. Mean daily water temperature (°C) for the right bank of the Peace River downstream
of the Pine Riverds confluence with the
2022. The shaded area represents minimum and maximuntemaierature

120025 A 1, %] ——
SN EC@HSH

AR C H



Site C Reservoir (Mor8) and Peace River (Mof®) WaterTemperatured Construction Year 8 (2022) Pagexiv

recorded at the station during other study years between 2008 and 2022. The white
line represents average mean daily water temperature over the same.peB8d.

Figure6b. Mean daily water temperature (°C) for the right bank of the Peace River upstream of
the Pouce Coupe Riverods confluence with
to 2022. The shaded area represenhimum and maximum water temperature
recorded at the station during other study years between 2016 and 2022. The white
line represents average mean daily water temperature over the same.pefdd.

Figure66. Mean daily water tgmrature (°C) for the left bank of the Peace River upstream of
the Pouce Coupe Riverodos confluence with
to 2022. The shaded area represents minimum and maximum water temperature
recorded at the station duringeatistudy years between 2016 and 2022. The white
line represents average mean daily water temperature over the same.pefad.

120625 —— o
ASKE T EC®FISH

AR € H



Site C Reservoir (Mor8) and Peace River (Mot®) WaterTemperatured Construction Year 8 (2022) Pagexv

LIST OF TABLES

Ri ve

Tablel. Summary of Peace River Water temperature monitoring station locations, 2022.
Stations are presented in upstream to downstream.order...............ccccce....31

Table2. Summary of water temperature period of record at monitoring stations in the Peace
River, January 1 to December 31, 2022..........ccooiiiceecceeeiiiiiee e e 41

Table3. Comparison of water temperature between spot measurementstr@acirsensors
in the Peace RIVer during 2022...........cuuuiiiii oo 42.

LIST OF MAPS

Map1. Overview of Peace River and Tributary Water Temperature Monitoring Station
Locations for Mo#8/9 (Task 2D).......ccoeriiiiiiiiiceeeeee e 3.

Map?2. Tributary (Fiddes, Cypress, and Chowade) Water Temperature Monitoring Station
Locations for Mo#8/9 (Task 2D).......ccoovviiiiiiiiiiiimm e eeeeene e A

Map 3. Tributary (Colt, Kobes, and Farrell) Water Temperature Monitoring Station Locations
fOr MON8/9 (TASK 2D). e s 5

Map4. Water Temperature Monitoring Station Locations for®@KiTask 2b) in Williston
and Dinosaur Reservoirs, the Peacé6e

Map5. Water Temperature Monitoring Station Locations for@/@(iTask 2b) in the Peace
River and the Moberly River upstream of the Site C.Dam................ccceeeeee 1.

Map6. Water Temperature Monitoring Station Locations for@/®@(iTask 2b) in the Peace
River Downstream of the Site C Dam from Upstream of the Confluence with the Pine
River to just Upstream of the Coefhge with the Pouce Coupe River in Alberta, as
well as Station Locations in the Pine River and Beatton River....................8

LIST OF APPENDICES

Appendix A. Water Temperature Monitoring Station Location Data

Appendix B. 2022 Representative Station Photos

Appendix C. Water Temperature Data QA

Appendix D. Water Temperature Summary Daté Interannual Comparison

120625

AL ® =
ASKI | EC®FISH

AR € H



Site C Reservoir (Mor8) and Peace River (Mot®) WaterTemperatured Construction Year 8 (2022) Pagel

1. INTRODUCTION

In accordance with Provincial Environmental Assessment Certificate (EAC) Schedule B
ConditionNo. 7 and Federal Decision Statement (FDS) Condition Nos’ &.38.4.4 for

BCHy dr o0 s Si t e PEjectC(the Braject)E B Hygrg has developed the Site C
Fisheriesind Aquatic Habitat Monitoring and FoHogvProgram (FAHMERBC Hydro 2005 The

FAHMFP is designed to monitor different aspects of Peace River fish habitat or the response of the
Peace Rer fish community to the construction and operation of the Project. The Site C Reservoir
Water and Sediment Quality Monitoring Program-@ylamd the Peace River Water and Sediment
Quality Monitoring Program (M) represent two components of the FAHféldata collection

for Site C Reservoir and Peace River Water Temperature Monitoring represents one task within
Mon-8/9 (Task 2b). Task 2b is not intended to address specific management questions or hypotheses
under the FAHMFP. Temperature data collecteler Task 2b provides information to diagnose
causes of observed changes in other FAHMFP progran®@té¢ C Reservoir Fish Community
Monitoring Program (Meha), Site C Reservoir Tributaries Fish Community and Spawning
Monitoring Program (Mehb), ad Peace River Fish Community Monitoring Program-2)jon
designed to monitor key indicator species of the Peace River.

In 2008, as part of the BC Hydro Peace Project Water Use Plan (WUP; BC Hydro 2007),
DiversifiedEnvironmental Services (DES) began m@iaingy an array of water temperature loggers

in the Peace Riveetween the WAC Bennett Dam (GMS) forebay and 6.5 km downstream of the
Pine River ds @eacefRiver (GMEWORiESe.g.DESt2016). Areas monitored

under the array included upsim andlownstream of GMS and Peace Canyon Dam (PCN) and
upstream and downstream of the confluences offotlmaving Peace River tributaries: the
HalfwayRiver, the Moberly River, and the Pine River. In 2016, managérnientarray was
transitioned fromhe WUP to the FAHMFP (DES 2017, 2018, 2019, 2020; Golde?2@221

1 The EAC Holder must develop a Fisheries andthgHabitat Monitoring and Follay Program to assess the
effectiveness of measures to mitigate Project effects on healthy fish populations in the Peace River and tributaries, and, if
recommended by a QEP or FLNR, to assess the need to adjustthose mesas t o adequately mitigat

20The plan shal/l include: an approach to monitor <chan
Assessment Area. 6

30The plan shalll i ncl ude: a nctiepepsrobnitigation br offsettiogneasores arain d e \
to verify the accuracy of the predictions made duri ng
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In 2022 FAHMFP water temperatwstations situated on the Peace Rineluding sites on Dinosaur

and Williston reservoirgpstreamoHu d s on dwse rteo preai nt ai ned under BC
serviced by Diversified Environmental ServieesIMFP water temperature statioins the

Peacd&iver mainstem downstreantboll d s o n dwere Hamnfaieed by Ecofish Research Ltd. and

Aski Reclamation, whiteth FAHMIFP and nosFAHMFP water temperatus¢ations in tributary
watersheds were maintained by W®R. report presents data collected at the FAHMFP water
temperature stations in Williston and Dinosaur reservoirs and in the Peace River from the date of
station establishment until the end of 2022. Documentation cFABMFP tributary water
temperature stations is included in this repo
water temperature monitoring network associated with Site C. WhA&MEHR-tributary water
temperature stations in the Pine and Beatton rivers are documented in this report, the data are
maintained and filed by WSP.

Data from GMSWORK<2 and the FAHMFP combined provide a continuous dataset of water
temperature valueg theabove locations from 2008 to 20Pata collection under Task 2b is
currently scheduled through tleenainder of Project construction and the first 10 years of Project
operation.

With the transition from the WUP to the FAHMFP in 2016, three new mongtatrans were
added to thEAHMFP water temperature monitoring netwfoidx the Peace River upstream of the
PouceCoupe River confluence and the mainstems of the Beatt®manuvers). These stations
were added to Task 2b to collect the temperatteiendaded to help interpret reswitsthe
Peacd&iver Fish Community Monitoring Program (A2pnin 201%nd 2020thenonFAHMFP
portion of thisarray wasstablishetb include Site C reservoir tributary sampling as part of te Site
Reservoir Tributggs Fish Community aigpawning Monitoring Program (Mblm): the mainstems

of the Chowade and Moberly rivers, Biadirice Colt, Cypresg;arrell, Kobes, and Fiddes creeks.
Both FAHMFP and noirAHMFP gation locations are shownNtap 1 throughMap6.

This report summarizes théatass of water temperature monitoring under Task 2b from
1 Januaryo 31 December 2@Zor the FAHMFPstations irthe mainstem of the Peace Rivem

the forebay in WillistoReservoir downstream to the stations located just upstream of the
PouceCoupe River confluence with the Peace River in Albevtavilr, because data from lat@ 202
were not retrieved from some stations until earB; 202 report includes information from those
2023 stationvisits where appropriate.
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Map 5. Water Temperature Monitoring Station Locations for Mo¥B/9 (Task 2b) in the Peace River and the Moberly River upstream of the Site C Dam.
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