1982 WINTER TEMPERATURE STUDY

Open File Report

Compiled by
E. Wocdy Trihey, P.E.
P. 0. Box 10-1774
Anchorage, Alaska 99511

with contributions from
the =

Alaska Department of Fish and Game
and
Arctic Environmental Information and Data Center

Prepared for

ACRES AMERICAN INCORPORATED
BUFFALO, NEW YORK

June 1982

L I A N ™ o om g
- - - ey v“..ayf

RECEIVED

APR S 1983
BLASKA POWER AuTioRrTy



334 WEST 5th AVENUE - ANCHORASGE, ALASKA 98501 Phone: (807) 277-7841

May 1, 1984
Susitna File No. 1.17.4.2, 6.:8.5.5

Mr. William E. Larson
Project Director
Harza-Ebasco, Susitra JV
711 "H" Street, 6th Floor
Anchorage, Alaska 99501

Subject: 1982 Winter Temperature Study, by E. W. Trihey, June 1982
Dear Mr. Larson:

During a discussion (4/27/84) for the next workshop, the above
report was cited; however, it did not have wide distribution among
the study participants. 1[I have attached a copy for your use and
provided copies to others for their information.

Sincerely,

EAM/JSF/ jm

Attachment as stated.

cc: Mr. Eric A. Marchegiani, Alaska Power Authority, w/o
Mr. Witliam Wilson, AEIDC
Mr. Steve Bredthaver, R&M Consultants
Mr. Don Beyer, Harza-Ebasco
Mr. Larry Moulton, WCC
Mr. E. k. Trihey, EWT, w/o

o 976/7099/d1/¢2



1982 WINTER TEMPERATURE STUDY

Open File Report

Compiled by
E. Woody Trihey, P.E.
Pe Gc B@X 10“’172.4

Anchorage, Alaska 99511

with contributions from o
the :

Alaska Department of Fish and Game
and
Arectic Environmental Information and Data Center

Prepared for

ACRES AMERICAN INCORPORATED

BUFFALO, WEW YORK

June 1982
Lo - T ALASKA
ARATIC BNV INEORMATION
AN |l I S o
AND | IR

-
8

707 A STREE
ORAGE, AR 99501




1982 WINTER TEMPERATURE STUDY

Open File Report

Compiled by
E. Woody Trihey, P.E.
P@ Qn BQK 10”17‘2.4

Anchorage, Alaska 99511

with contributions from o
the y

Alaska Department of Fish and Game
and
Arctic Envirconmental Information and Data Centey

Prepared for

ACRES AMERICAN INCORPORATED

BUFFALC, NEW YORK

June 1982
U ~ ALASKA
%WW?K;%P f INFORMATION
AN ER y o
AND D VawR
707 A SIREET

HORAGE, AK 99501




CONTENTS

Page

0‘00069000'0000IICGDG.000@5&@30500&39@35009059000000&6@0000

Sugitna Intercoravel Temperature Report

St@ven Cm Atkiﬁﬂ@n o ¢ 5D OGSO oG HOQ0BE0 0D TERDTEOS OO UREHE RSO

Appendix A

3?2321 Tem@@gature D&tﬂ e 0 e 0o OD000SO0ERTQSD0SOB0O0BOe 0

Appendix B

Ryaﬁ Th%rmOQﬁaPh Data ee-ou.amocowoomooau-eoﬁooamgwmfaoo

Pebruary 24-28 Trip Report

2
Ea WQQ@? Trlh@y P VB YOO O OO QED OO OROOD OO GCOQRNEODC ST



SUMMARY

This document summarizes the findings of a joint effort between myself,
AEIDC and ADF&G to expand upon earlier observations by ADF&G of
mid-winter waier temperatures and habitat conditions in the side slaughs
(Barrect, 197%; ADF&G, 1981). The 1982 work was intended to provide a
preliminary understanding of baseline mid-winter habitat conditions at
known spawning areas, obtain surface and intergravel water temperature
data, and to test a variety of instruments for measuring water temper-
ature. -

This document consists of three parts: a summary report, data presenta-
tion, and a trip report. The summary report describes the methods used
for collecting continuous and instantanecus surface andy intergravel
water temperatures, identifies the ldcatieﬁg where water temperature
data were obtained, and presents graphical comparisons of various data
sets. Appendices A and B contain the continuous water temperature
records obtained at nine locations during the February - May study
period. BAppendix C consists of a February 24-28 trip report which
describes the weeks activities and offers some ingights regarding the

physical processes influencing winter habitat conditions.

In addition to obtaining sufficlient water temperature data to dewmon-
strate an effect of ground water upwelling on surface water temperatures
and ice formation in the side sloughs, this field study also contributed

to the formulation of these hypotheses.



1} Mid-winter watex temperatures in the sloughs are independent

of mainstem water temperabtures.

2} River stage appears to be influencing groundwater upwelling in

the sloughs.

3) Spawning success at upwelling areas in side channels appears
to be limited by availability of suitable substrate (streambed

materials).

1‘

ADP&EG. 1981. Phase I final dvaft report. Aguatic Habitat and Instrean
Flow Proiect. ADFP&G Su Eydro Aguatic Studies Program. ADPEG.
Anchorage.

Barrett, B. 1974. An assessment of the anadromous fish populations in
the upper Susitna River watershed between Devil Canyon and the
Chulitna River. ADP&G. Anchorage.



SUSITNA INTERGRAVEL TEMPERATURE REPORT

Steven C. Atkinson
AEIDC

Introduction

During late Tebruary 1982, numerous sampling stations were established on the
Susitna River above Talkeetna for the purpose of obtaining mid-winter surface
and intergravel water temperature data. These data were collected to deter-
mine the cost-effectiveness of alternative data collection methods amd to
define the general mid-winter thermal characteristics of known side slough
spawning {(incubation) and overwintering areas. Data were also collected from
open water leads in the mainstem river which appeared to have suitable sube
strates for salmon spawning. A limited number of instantaneous mainstem river
temperatures were also measured by ADF&G and R&M Comsultants im asscciation
with other compoaents of their respective mid-winter fleld programs which are

not presented in this report.
The Winter Temperature Studies were directed by Christopher Estes (ADF&G) and
E. Woody Trihey (Acres American, Inc.). Technical assistance was provided by

James Dryden, of Dryden and LaRue Consulting Engineers, Anchorage, Alasks.

. Methods

Both continuous and instantaneous surface and intergravel wvater temperature
measurements were obtained using a varlety of field techniques. Continucus
surface and intergravel water temperature datas were cbtained using Ryan J=90
thermographs, and lsboratory calibrated thermister probes affized to Omnidata
DP2321 recorders. Instantancous surface and Iintergravel water temperatures
were measured op a periodic basis by commecting permanently imstalled YSI
series 400 temperature probes to either a TSI 428C telethermometer or Digl-

sense digital thermometer. Intergravel water temperatures were recorded from

a depth of approzimately ome foot within the streambed materials. Surface

water temperatures were measured at the water/streambed interface except when



a hand held mercury thermometer was used. In these instances surface water

temperatures were measured at the water surface.

Temperature data obtained with the Ryan J-90 thermographs are believed to be
withint 0.6°C of actual temperatures. Temperature data obtained by using YSI
temperature probes in association with either a YSI 425C telethermometer or
Digisense digital thermometer are within £ 0.1°C of the actual temperatures.

Surface and intergravel water temperature data presented in this report for
slough 84 and RM 136.2 were obtained using a laboratory calibrated thermister
probe and recording system with a certified accuracy of % 0.1°C. The magni-
tude of the temperature departure from the laboratory tempersiure standard was
known for each thermister. Therefore the field -measurements of surface and
intergravel water temperatures could be adjusted to coincide exactly with the
standard laboratory temperature by using the correction £factor £for each
individual probe.

Study Site Locations

R

Mid=-winter temperature data were obtalmed from 13 sites at 7 locatlioms along
the Susitna River between RM 125 and 143. Instrumentation was concentrated ia
known spawning (incubation) areas, with particular attention being givem to
the side sloughs. Intergravel and stream temperature stations were located om
the basis of ADF&G's 1981 observations of spawning activity. Upwelling
subsurface flow was observed or believed to be present at all locations

monitored.

Resules

Continuous surface and intergravel water temperature data collected between
mnid-February and early May 1982 are presented in tabular format in Appendices
4 and B. The same data are presented graphicaslly in this section of the
report to facilitate interpretation.

In general these plots indlcate that during wid-winter intergravel water is

actably warmer and of a move constant teuperature than the surface water.
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