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1.0 INTRODUCTION

.

.1 Background
The Alaska Department of Fish and Game (ADF&G) Susitna Hydro Aquatic
Feasibility Study Team has collected surface and intragravel temperature
data on a continuous basis at selected locations throughout the Susitna
River Basin since 1981. The primary intent of the data collection
program has been to characterize the seasonal surface and intragravel
water femperature regimes of the mainstem Susitna River and its
peripheral side channel, side siough, upland slough, tribut?-  mouth and
tributary habitats. Results of these investigations have been used by
project bioclogists to evaluate the effects of intragravel and surface
water temperatures on fish and fish habitats, and by project engineers

to vaiidate or calibrate various femperature related models.

1.2 FY 85 Objectives

The objective of the 1984 open water season temperature study conducted
by the ADF&G Susitna Hydro Aguatic Feasibility Study Team was to collect
sufficient surface water temperature data to meet the specific
objectives of the task 32 temperature modelling study being conducted by

the Arctic Envirvonmental and Information Data Center (AEIDC).

This technical memorandum presents a summary of the data collection

methods and a summary of the initial data reduction and analyses.



2.0 HMethods

2.1 Site Selection

In support of Task 32, water temperatures were recorded at 15 mainstem
susitna River sites and 8 fributary sites located between Susitna River
Miles 18.5 and 184 {Table 1 and Figure 1). Also included are additional
tributary sites at which continuous water temperatures were recorded.
Selection of study sites was based on discussions with AEIDC personnel

{(Voos and Meyer 1984),

2.2 Field Data Coliection

Water temperatures were continuously recorded using either Peabody-Ryan
model J-90 temperature recorders or Omnidata two channel datapoed
recorders., The Peabody-Ryan temperature recorders were used to record
surface water temperatures only. The two channel datapod recorders were
installed at monitoring stations to simultaneously record intragravel

and surface water temperatures,

2.2.1 Peabody-Ryan Temperature Recorders (Thermographs)

T

he Peabody-Ryan model J-90 temperature vrecorders (thermographs)
continuously record temperatures on a 90-day strip chart. Instrument
accuracy, as stated by the manufacturer, is =0.6°C. Prior to field
installation, each instrument was screened at two temperatures (0°C and

e B

between 10-16°C) wusing a calibrated American Society for Testing and

{ Fix g

wifacturing  (ASTM)  thermometer as a standard.  Following this



Table 1. Continuous temperature monitoring stations located in the
Susitna River basin during the 1984 open water season in

support of Task 32,

Mainstem Sit River Mile Temp. Data Type
Susitna River 18.5 Surface

Susitna River-Above Yentna River 29.5 Surface

Susitﬂa River-Above Deshka River 41.1 Surface

Susitna River-Above Kashwitna 61.2 Surface

Susitna River-Parks Hwy Bdg.(Site 4) 83.9 Surface

Susitna River-Above Parks Hwy Brg. 86.9 Surface

Susitna River-Talkeetna Fishwheel Camp 103.0 Surface

Susitna River-LRX 9 (Site 3) 103.5 IntraGravel & Surf.
Susitna River-Curry Fishwheel Camp 120.7 Surface

Susitna River-LRX 29 (Site 3) 125.9 IntraGravel & Surf,
Susitna River-LRX 53 140.1 Surface

Susitna River-LRY 56 142.1 IntraGravel & Surf.
Susitna River-Abgve Portage 148.9 Surface

Susitna River-Above Fog Creek [St.1) 176.8 Surface

Susitna River-Above Fog Creek (St.2) 176.8 Surface

Susitna River-Abgve Fog Creek (St.3) 176.8 Surface

Susitna River at Watana Dam Site 184.2 Surface

Tributary Sites RM/TM

Yentna River (Site 2) 28.6/4.0 Surface

Deshka River 40.6/3.0 Surface
Kashwitna River 60.9/0.1 Surface

Talkeetna River (Site 3) 97.2/4.0 Surface

Chulitna River (Site 5) 98.6/15.0 Surface

Portage Creek 148.8/0.2 Surface

Fog Creek 176.7/0.1 Surface

Tsusena Creek 181.1/0.1 Surface

Misc. Tributary Sites RM/TM

Deadhorse Creek 120.9/1.0 Surface

4th of July Creek & Plume (Site 1) 131.1/0.0 Intragravel

Indian River Site 3 138.6/0.2 Intragravel & Surf.

te 4

Indian River Si

138.6/0.2

Intragravel

& Surf.

Lol
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Figure 1. Locations of temperature monitoring stations in mainstem and
tributary habitats during the 1984 open water season in
support of Task 32.



screening process a calibration factor was applied to each instrument.
Thermographs found in error by more than 2°C at either screening

temperature are returned to the manufacturer for calibration.

Peabody-Ryan temperature recorders arve used to monitor surface

&=
m’»
{“3

a
temperatures. Thermographs are inspected twice each month to retrieve

the charts and to detect malfunctioning instruments. Each time the

thermographs are checked, an instantaneous water temperature measurement

is taken using a calibrated Brooklyn thermometer {(accuracy =0.1°C})

Field installation procedures are outlined in the FY 84 ADF&G Su Hydro

Aguatic Studies (May., 1983 - June, 1984) Procedures Manual {ADF&G 1984)
2.2.2 Omnidata Temperature Recorders {Datapods)
Omnidata model DP2321 two channel temperature recorders {datapods)

simultaneously record water temperatures using TPI0V temperature probes,

Instrument  accur

o
™
e
L%l
o]
%3]
(121

stated by the manufacturer, Omnidatsa
International, 1s +0.1°C. Temperature data are vrecorded on an
ultravioiet, erasable electronic memory chip referred to as a data
storage module {DSM). Temperatures are measured every five minutes and
the mean, minimum, and maximum temperature measured during each six-hour
nterval are vrecorded on the DSM. Prior to installation each
temperature probe is calibrated at 0.0°C and assigned a correction
factor. Intragravel temperatures are measured at a substrate depth of
approximately 15 inches, whereas surface water temperatures are measured

approximately two inches above the substrate.



The datapods are also examined twice each month to exchange DSM's and to
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A short display sequence 1is activated on
the datapod which enables the field investigator to determine the
operating condition of the instrument and associated probes. The
following information is displayed by the instrument, and recorded by
the field investigator: ervors made in storage, number of storage
points used, minutes until the next recording, and current temperatures.
An instantaneous surface water temperature was also measured using a

Cé

"‘u

11ibrated Brooklyn thermometer (accuracy +0.1°C).

Field installation procedures are outliined in the ADF&G Su Hydro Aguatic

Studies (May, 1983 - June 1984) Procedures Manual [ADF&G 1984).

2.3 Data Analysis

2.3.1 Peabody Ryan Temperature Recorders {Thermoaraphs)

Using field notes as a guide, all Peabody-Ryan thermograph strip charts
were screensd for anomalous temperatures which may have resulted from
instrument failure. From the strip charts, a reduced temperature data
éase was obtained as two-hour point temperatures.

A correction value for each strip chart was determined as the difference
between the temperature obtained with a calibrated Brooklyn thermometer
{accuracy +0.1°C) and the thermograph reading at the time the strip
chart was removed, (A correction value is determined at the time of

strip chart removal rather than installation because response time of

i

1

the recorder fo actual water temperatures can wvary with each



iastallation). The correction value was then used to correct the
two-hour point temperature data obtained from each strip chart. From
these corrected data bases the daily, USGS water year weekly, and
monthly minimum, mean, and maximum surface water temperatures were

computer calculated an