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1.0 INTRODUCTION

1.1 Background

The Alaska Department of Fish and Game (ADF&G) Susitna Hydro Aquatic
Feasibility Study Team has collected surface and intragravel water
temperature data on a continuous basis at selected locations throighout
the Susitna River Basin since 1981. The primary intent of the data col-
lection program has been to characterize the seasonal intragravel and
surface water temperature regimes of the mainstem Susitna River ind its
peripheral side channel, side slough, upland slough, tributary mcuth,
and tributary habitats. Results of these studies are summarized in
ADF&G (198.a), ADF&G (1981b), ADF&G (1983a), ADF&G (1983b), ADF&G
(1983¢c) and Keklak and Quane {1984). Results of these investigations
have been used by uroject biologists to evaluate the effects of
intragravel and surface water temperatures on fish and fish habitats,
and by project engineers to validate or calibrate various tempevature

related models.

During the 1983-1984 winter study season (October 1983 to May 1984)
temperature monitoring stations were located at 20 sites within the

middie reach (Talkeetna to Devil Canyon) of the Susitna River.



1.2 Objectives

The objectives of the 1983-84 winter temperature study were:

‘A
e

to determine and evaluate the winter surface and intragravel
water temperature regimes of the middle reach (Talkeetna to

Devil Canyon) of the mainstem Susitna River,

2) te determine and evaluate the intragravel and surface water
tamperatures associated with chum salmon spawning/incubation
areas in selected slough, side channel and tributary habitats,

and,

3} to determine the winter surface water temperature regime of a
tributary selected as a potential water source for possible

mitigation activities.

This appendix summarizes the results of these winter temperature {nves-

tigations.
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2.0 METHODS

2.1 Site Selection

The iocations of the temperature monitoring stations established during
the 1983-84 winter study season are presented in Appendix Table A-1 and
Appendix Figure A-1. The monitoring stations and the rationale for

their selection are presented below accovding to study objertive.

2.1.1 Mainstem Temperature Evaluation (QObjective 1)

During the 1983-84 winter study season, intragravel and surface water
temperatures were recorded in the mainstem Susitna River at three
stations which had been established during the 1983 open water season.
The locations included LRX 9 (RM 103,2), LRX 29 (RM 126.1), and LRX 57
(RM 142.3). The sites were located in the lower, middle, and upper
portions of the Susitna River in areas considered to be representative

of the mainstem.

2.1.2 Chum Salmon Spawning/Incubation Temperature Evaluation

(Objective 2)

Temperature monitoring stations were installed at fourteen chum spawn-
ing/incubiation sites (Appendix Table A-1, Appendix Figure A-~1) located
in side channel, side slough, upland slough and tributary habitats.

Initially each temperature station was installed in a salmon redd
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Appendix Table A-1. Continuous temperature monitoring statiecns located
in the Susitna River basin during the 1983-84 winter

season.
River ﬁfie/a Study Temperature
Site Trib. Mile Objective Habitat Data Type
LRX 9 103.2 mainstem surface and
temp. eval. mainstem intragravel
LRX 29 126.1 mainstem surface
temp. eval, mainstem intragravel
LRX 57 142.3  mainstem | surface and
temp. eval. mainstem intragravel
STough 8A 125.6 incubation eval. surface and
(Tower portion secondary spawn./ side slough  intragravel
of slough)
STough 8A 126.6 incubation eval. surface and
(upper portion secondary spawn./ side slough intragravel
of slough)
Slough ¢ . 128.5 incubation eval.
secondary spawn./ side slough surface
Stough 9 128.6 incubation eval. surface and
secondary spawn./ side slough intragravel
Fourth of 131.1/  incubation eval. surface and
July Creek 0.0 primary spawn./ tributary intragravel
Side Channel 10 134.0 incubation eval. surface and
primary spawn./ side channel intragravel
Stough 10 134.0 incubation eval. surface and
(northeast chann.) primary spawn./ upland slough intragravel
Stough 10 134.0 incubation eval. surface and
(northwest chann.) primary spawn./ upland slough intragravel
Stough 11 135.5 incubation eval.
primary spawn./ side slough intragravel
Slough 11 135.7 incubation eval. surface and
primarv spawn./ side slough  intragravel
Mainstem at 136.1 incubation eval. surface and
RM 136.1 primary spawn./ mainstem intragravel

rv—

wy

d o . . ; : s . - . »
River mile is ralculated to within 0.1 mile of temperature station.



Appendix Table A-1 (Continued).
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River Mile/? .Study Temperature
Site Trib. Mile Objective Habitat Data Type
Upper Side 136.3 incubation eval. surface and
Channel 11 primary spawn./ side channel intragravel
Indian River 138.6/ incubation eval. surface and
0.2 secondary spawn./ tributary intragravel
Side Channel 21  141.0 incubation eval. surface and
primary spawn./ side channel intragravel
STough 21 141.8 incubation eval. surface and
(lower portion) primary spawn./ side slough intragravel
Stough 21 142.0 incubation eval. surface and
(upper portion) secondary spawn./ side slough intragravel
Deadhorse 120.9 preliminary
Creek /1.0 mitigation eval. tributary surface

3 River mile is calculated to within 0.1 mile of temperature station.
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during the 1983-84 winter season.
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whenever possible, or in a location which was considered representative

of the spawning area within each study site.

Temperature stations which had been disrupted by ice movement or instru-
ment failure were reinstalled in the same location whenever possible.
Additional sites were alsc installed within a study location to
determine variable conditions within the site, to avoid data loss, or to
collect temperatures at sites which were not likely to dewater or

freeze,

2.1.3 Preliminary Mitication Evaluation (Objective 3)

Surface water temperatures were recorded in Deadhorse Creek to evaluate
the feasibility of using the creek as a water source for possible
mitigative activities. Continuious temperatures were collected in a
pool located below a diversion dam approximately one mile from the mouth
of the tributary. Instantaneous temperatures were measured above and
below the diversion dam, and at an outflow pipe at Curry which is used

to channel the diverted water into the Susitna River.

2.2 Field Data Collection

Water temperatures were continuously recorded using either Peabody-Ryan

model J-90 temperature recorders or Omnidata two channel datapod record-
ers. The Peabody-Ryan temperature recorders were used to record surface

water temperatures or were buried in the substrate to record intragravel

A7
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water temperatures. The two channel datapod recorders were installed at
monitoring stations to simultaneously record both intragravel and
surface water temperatures, or intragravel water temperature omly at two

locations within a study site.

2.2.1 Peabody-Ryan Temperature Recorders (Thermographs)

The Peabody-Ryan model J-90 temperature recarde%s (thermographs) contin-
uyously record temperatures on a 90-day strip chart. Instrument accura-
cy, as stated by the manufacturer, is z0.6°C. Prior to field installa-
tion, each instrument was screened at two temperatures (0°C and between
10-16°C) using a calibrated American Society for Testing and Manufactur-
ing (ASTM) thermometer as a standard. Following this screening process
a calibration factor was applied to each instrument. Thermographs found
in ervor by more than 2°C at either screening temperature are returned

to the manufacturer for calibration.

Peabody-Ryan tempeyature recorders are used to monitor surface water
temperatures, or to record intragravel water temperatures at a depth of
approximately 12 inches. Thermographs are inspected twice each month to
retrieve the charts and to detect malfunctioning instruments. Each time
the thermographs are checked, an dinstantaneous 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 Aquatic Studies (May, 1983 - June, 1984) Procedures Manual
(ADF&G 1984).

b
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2.2.2 Omnidata Temperature Recorders (Datapods)

Omnidata model DP2321 two channel temperature recorders (datapods)
simultaneously record water temperatures using TPIOV temperature probes.
Instrument accuracy, as stated by the manufacturer, Omnidata Inter-
national, is #0.1°C. Temperature data are recorded on am ultraviolet,
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 interval
are recorded on the DSM. Prior to installation each temperature probe
is calibrated by Dryden and LaRue Engineers 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
detect malfunctioning units. A short display sequence is activated on
the datapod which enables the field investigator to determine the
aperating condition of the instrument and associated probes. The
following information is displayed by the instrument, and recorded by
+—the field investigator: errors 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

calibrated Brooklyn thermometer (accuracy =0.1°C).

During the winter months, the dataped recorders and probes are pe ‘iod-

P

ically exposed to extreme environmental conditions which include ambient



air temperatures outside the manufacturer's (Omnidata International)
stated operating range of -20°C to +60°C, ice formation, and ice move-
ment. Extremely low air temperatures result in poor instrument perfor-
mance and brittle probe connectors. Ice formation increases the
difficulty of probe installation and ice wmovement ¢an saver the
temperature probe wires. Field installation of new probes through the
ice often requires drilling through five feet of ice. During severe ice
conditions it is also difficult to detect damaged probes making it
necessary to rely on the short display sequence to determine the operat-

ing condition of the instrument.

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

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

2.3 Data Analysis

2.3.1 Peabody Ryan Temperature Recorders (Thermographs)

Using field notes as as guide, all Peabody-Ryan thermograph strip charts
were screened for anomalous temperatures which may have resulted from
instrument failure. From the strip charts, a reduced temperature data

base 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

A-10
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strip chart ramevaTArather than installation because response time of
the recorder to actual water temperatures can vary with each installa-
tion). The correction value was then used to correct the two-hour point
temperature data obtained from each strip chart. From these corrected
data bases, daily, USGS water year weekly, and monthly minimum, mean,
and maximum surface water temperatures were computer calculated and

reported in tables and plots.

2.3.2 Omnidata Temperature Recorders {Datapods)

Water temperature data were retrieved from the datapod temperature
recorders as six-hour minimum, mean, and maximum temperatures by reading
the data storage module (DSM) via an Omnidata model 217 Datapod/cassette
reader into a microcomputer. These six-hour data bases were edited and
corrected for storage errors and anomaious data. From these corrected
cata bases, daily, USGS water year weekly, and monthly minimum, mean,
and maximum temperatures were computer calculated and reported in tablies

and plots.

During the Wint@r season, field observations indicated that several
invragravel and surface water temperature sites were frozen. These
resulting Tow temperatures were removed from the original base data file
and included in a separate data base. Tables of daily, USGS water year
weekly, and monthly minimum, mean, and maximum temperatures recorded at
these frozen sites were developed. Daily mean temperatures of these

data are also included in the temperature plots developed for each site,.
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3.0 RESULTS

A summary of the resuits of the 1983-84 winter temperature studies fis
presented by study objective. The applications of these temperature
data to modelling, effects on biological activity, and impact analyses
are addressed in the body of this report and in other reports. The
1983-84 winter §eéscn period of record for each of the stations are
presented 1in Appendix Table A-2. Instantaneous water temperatures
recorded at selected sites are listed in Appendix Tables A-3, A-4, and

A-5. Site maps for each of the locations are presented in Appendix B.

3.1 OQObjeetive 1: Mainstem Temperature Evaluation

Continuous intragravel and/or surface water temperature data were
recorded at three mainstem locations in the middle reach of the Susitna

River: LRX 9 (RM 103.2), LRX 29 (RM 126.1), and LRX 57 (RM 142.3).

3.1.1 LRX 9 Sites 1 and 2 (RM 103.2) and Site 3 (RM 103.5)

Surface and intragravel water temperatures were collected at three
LRX & Tocations using a datapod temperature recorder: Site 1, Site 2
and Site 3. 'Tempewaﬁuwﬁg were recorded at Site 1 until September 11
when the temperature probes were moved further into the river, to Site 2
to avoid dewatering., Temperatures were recorded at Site 2 from

September 11 tc late December when the probes were severed by ice

2 s
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movement. The Site 3 monitoring station was installed on February 8, in

an open lead, to replace the Site 2 station.

Daily and monthly minimum, mean, and maximum surface and intragravel
water temperatures recorded at each site are presented in Appendix
Tables A-6 to A-8. Water year weekly temperatures are presented ih
Appendix Tables A-44 to A-46. A plot of the mean daily temperatures is

preseateé»in Figure A-2,

Overall temperatures recorded at Site 1 were decreasing from Augu ¢ 24
to September 11. However, surface water temperatures were generally
warmer than intragravel temperatures. At Site 2 temperatures continuec
to decrease through October. Although surface and intragravel water
temperatures recorded at Site 2 were generally similar, intragravel
water temperatures were slightly warmer than surface water temperatures
by late-October. Mean daily intragravel temperatures at Site Z ranged
from -0.1°C to 7.2°C, while surface temperatures varied between -0.1°C
and 8.0°C. From February through mid-May, intragravel water
temperatures recorded at Site 3 were much warmer than surface water
temperatures. For example, the mean monthly February intragravel watap
temperature at Site 3 was 2.8°C while the average surface water
temperature was 0.3°C. In mid-May both surface and intragravel water
temperatures increased. May surface water temperatures ranged from
=0.2°C to 11.5°C, while intragravel temperatures varied between 1.6°C

and 4,9°C.
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3.1.2 LRX 29 (RM 126.1)

At LRX 29, surface and intragravel water temperatures at were collected
using datapod vrecorders at two locations: Site 1 and Site 2.
Temparatures were obtained at Site 1 until November 2, when the
tenperature probes were moved further into the river, to Site 2, %o
avoid dewatering. Temperatures were reccrded at Site 2 from November 2
until December 17 when the probes were severed by ice movement. A
surface water probe was reinstalled at Site 2 on January 12, however,
ice conditions and deep water prevented the installation of an
intragrave! probe until March 4. Both surface and intragravel water
temperature were recorded at Site 2 through April 21 when both probes

were severed by ice movement.

Daily and monthly minimum, mean and maximum surface and intragravel
temperatures recorded at both sites are presented in Appendix Tables A-9
and A-10. MWater yvear werkly tempsratures are presented in Appendix
Tables A-47 and A-48. A plot of the mean daily surface and intragravel

temperatures is presented in Figure A-3.

Although temperatures at LRX 29 - Site 1 were generally declining
through late September, intragravel and surface water temparatures
remained similar. In late September, surface water temperatures
decreased to -0.1°C, while the minimum intragravel temperature recorded

was 1.0°C. Intragravel temperatures remained warmer than surface water
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- T
temperatures through November 2, when the station was moved to Site 2.
Mean daily intragravel temperatures at Site 1 (August 24 to November 2)
varied between 0.7°C .and 8.9°C, while mean daily surface temperatures
ranged from 0.0°C to 9.4°C. Between November 3 and December 17,
intragravel temperatures at Site 2 were warmer than surface water
temperatures. During this time mean daily intragravel temperatures
ranged from 1.0 to 2.0°C, while mean daily surface temperatures varied
be @en 0.0°C and 0.4°C. From January 12 through March 4 only surface
water temperatures were recorded at LRX 9. Surface water temperatures
remained near 0.0°C from January through April. From March 4 to April

21, mean daily intragravel temperatures near 0.0°C were recorded.

3.1.3 LRX 57 (RM 142.3)

At LRX 57, surface and intragravel water temperatures were recorded
using datapod temperature recorders at two locations: Site 1 and Site
2. Temperatures were recorded at Site 1 from August 24 to September 11
when the probes were relocated to Site 2 to prevent dewatering. Both
intragravel and surface water temperatures were recorded at Site 2 until
May 31. Mean daily and mcgth?y minimum, mean and maximum temperatures
recorded at both sites are presented in Appendix Tables A-13 and A-14.
Water year weekly temperatures are presented in Appendix Tables A-51 and

A-52. A piot of mean daily temperatures is shown in Figure A-4.

Although intragravel temperatures were warmer than surface water

temperatures throughout the period of record, large differences in
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temperature were not observed untii mid-October. In early October both
surface and intragravel water temperatures had declined to approximately
0.5°C. However, by late October surface water temperatures had
decreased to 0.0°C, while intragravel water temperatures had increased
to approximately 3.5°C. Similar surface and intragravel temperatures
were recorded until mid-May when surface water temperatures increased to

6.3°C and intragravel temperatures increased to 9.4°C.

3.2 QObjective 2: Chum Salmon Spawning/Incubation Temperature

Evaluation

In support of Objective 2 continuous surface and intragravel water
temperatures were recorded at ocne mainstem site, three side channel
sites, eight slough sites, and two tributary ‘ocations throughout the
1983-84 winter stuéy.seascn, Results of these efiorts are presented

below by habitat type.

3.2.1 Mainstem Habitats

3.2.1.1 Mainstem Susitna River at RM 136.1

Although both surface and intragravel water temperatures were recorded
at the mainstem Susitna River site at RM 136.1, surface water

temperatures were not obtained until March 2.

Mean daily and monthly minimum, mean, and maximum cemperatures recorded

at the mainstem Susitna River at RM 136.1 are presented in Appendix

A-19
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Tables A-11 and A-12. Water year weekly temperatures are presented in

Appendix Tables A-49 and A-50. A plot of mean daily temperatures is

shown in Figure A-5.

Intragrave! temperatures were recorded with a buried Ryan temperature
recorder from October 1, 1983 through January 4, 1984. At the time of
installation (October 1, 1983), intragravel water temperatures as high
as 3.0°C were measured. By October 7, mean daily intragravel tempera-
tures had decreased to 0.0°C. Throughout the remainder of the recording

period intragravel temperatures near 0.0°C were recorded.

Intragravel and surface water temperatures were recorded using a datapod
temperature recorder from March 2 through May 3. Intragravel and
surface water temperatures were similar until mid-April, with t%ﬁﬂ%?éw
tures averaging near 0.0°C. In mid-April, slight increases in intra-
gravel temperatures were observed, while larger increases in surface
water temperatures vere seen. April surface water temperatures ranged
from 0.1°C to 2.9°C, while intragravel temperatures varied between 0.0°C

and 0.8°C.

3.2.2 Side Channel Habitats

3.2.2.1 Side Channel 10 (RM 134.0)

Surface and intragravel water temperatures were collected at Side
Channel 10 using a datapod temperature recorder from August 24 to May

31, Two temperature sites were established in the side channel: Site 1

A-20
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and Site 2. Mean daily and monthly minimum, mean, and maximum
temperatures recorded at the sites are presented in Appendix Tables A-15
to A-18. Water year weekly temperatures are listed in Appendix Tables
A-53 to A-56. Mean daily temperatures recorded at the sites are shown

in Appendix Figure A-6.

The temperature station at Site 1 was operated from August 24 to
November 5 when the datapod recorder malfunctioned. During this period
both surface and intragravel water temperatures were decreasing.
However, surface water temperatures were more variable than intragravel
temperatures. Surface water temperatures were alsc warmer than
intragravel temperatures until late October when the trend reversed.
From August 24 to November 5 surface water temperatures at Site 1 ranged
from 0.4°C to 10.3°C and corresponding intragravel water temperatures

ranged from 2.7°C to §.1°C.

On November 16 a new recorder was installed at Site 1, but the site was
frozen, and both surface and intragravel temperatures measured below
0°C. Therefore, a now recorder and a surface probe were installed at
Site 2. (Due to time constraints an intragravel probe was not installed
in Site 2 at this time.) Site 1 remained frozen, and on November 30 the

intragravel probe was moved to Site 2.
Site 2 was monitored through May 31, however, frozen conditions were

recorded at the surface water station from December 15 to December 18.

Intragravel temperatures at Site 2 were stable, while surface water

s
Bo.27
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temperatures were variable. From November 16 to May 31, surface water
temperatures ranged from 0.0°C to 14.7°C. Between November 30 and May

31 intragravel water temperatures varied from 1.8°C to 3.6°C.

3,2.2.2 Upper Side Channel 11 (RM 136.3)

Surface and intragravel water temperatures were recorded in Upper Side
Channel i1 at three locations: Site 1, Site 2 and Site 3. Temperatures
were recorded at Site 1 from August 24 to September 12 when the recorder
was relocated to Site 2. The Site 2 station was monitcred from
September 12 to May 31. The temperature station at Site 3 was installed
on January 11 to determine vaviations in temperatures occuring within
the side channel. Temperatures were recorded at the site through May

31,

Mean daily and monthly minimum, mean, and maximum temperatures recorded
at the Upper Side Channel 11 sites are reported in Appendix Tables A-19
to A-21. |lWater year weekly temperatures recorded are presented in
Appendix Tables A-57 to A-59. Plots of mean daily surface and

intragrave! temperatures are shown in Appendix Figures A-7 and A-8.

Mean daily surface water temperatures recorded at Site 1 ranged from 5.6
to 9.0°C while mean daily intragravel temperatures varied between 5.3
and 6,1°C. At Site 2, surface water temperatures were warmer than
intragravel temperatures in the fall (late August and early September)

and spring (April and May), and were colder than intragravel

804
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temperatures throughout the winter. Mean monthly surface water
temperatures at Site 2 ranged from 0.4°C to 8.6°C, while mean monthiy
intragravel water temperatures varied from 2.6°C to 6.4°C. Surface and
intragravel water temﬁé?atures recorded at Site 3 followed the same
trend as the temperatures observed at Site 2. Between January 11 and
May 31 mean daily surface water temperatures at Site 3 ranged from 0.2
to 8.0°C while mean daily intragravel temperatures ranged between 3.0
and 5.7°C. The similarities between temperatures recorded in Sites 2

and 3 are illustrated in Appendix Figure A-89.

3.2.2.3 Side Channel 21 (RM 141.0)

Surface and intragravel water temperatures were recorded at three lo-
cations (Sites 1, 2, and 3) in Side Channel 21. Surface and intragravel
temperatures were monitored at Site 1 from August 24 to September 12
when the station was moved to Site 2. Both intragravel and surface
water temperatures were recorded at Site 2 from September 12 through
January 10 when the intragravel probe was severed by ice movemszt. From
January 11 to May 22, only surface water temperatures were recorded at
the Site. A monitoring station was established at Site 3 on Novemder 30
to ensure the collection of data in the side channel. The Site 3

station was monitored through May 22.

Mean daily and monthly minimum, mean, and maximum temperatures recorded
at the sites were presented in Appendix Tables A-22 to A-25. Water year

weekly temperatures are listed in Appendix Tables A-60 to A-63. Mean
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daily temperatures recorded at the sites are presented in Appendix

Figures A-10 and A-11.

A- .ough both intragravel and surface water temperatures at Site 1 were
declining, surface water temperatures were warmer. Surface water
temperatures ranged from 4.7°C to 9.2°C, and intragravel temperatures

varied between 3.9 and 7.9°C.

Surface and intragravel water temperatures were recorded at Site 2 from
September 13 to January 10 when the intragravel probe was severed by ice
movement. From January 11 through May 22 only surface water

temperatures were recorded at Site 2.

In September and October both surface and intragravel water temperatures
were decreasing, however, intragravel water temperatures were warmer
through September.  Surface water temperatures were warmer than
intragravel temperatures throughout October. From September 13 through
October 31 surface water temperatures at Site 2 ranged from 1.6°C to
7.5°C while intragravel temperatures varied from 1.6°C to 6.3°C. In
November both surface and intragravel water temperatures increased
sTightly. From November to January 10, intragravel water temperatures
were warmer than surface water temperatures although both showed similar
trends. From November until January 10 intragravel temperatures
remained near 2.5°C. Excapt for a short period in January when surfa-e
temperatures decreased to 0.7°C, surface water temperatures remained
near 1.5°C until Tate April when the temperatures began to increase. In
May, surface water temperatures at Site 2 ranged between 2.1°C and

9 3
13.1°C.
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Surface and intragravel water temperatures were recorded at Side Channel
21 - Site 3 from November 30 through May 22. The surface water
temperature monitoring location was frozen from December 8 through
December 14, and from January 22 to January 3i. The actual status of
the intragravel water temperature monitoring station is uncertain from
January 22 to April 27. However, the Tow and constant temperatures

indicate that the station was also frozen during this time period.

Surface water temperatures at Site 3 increased gradually from late
January until late April. Mean monthly, February, March, and April
surface water temperatures were 1.2, 2.2 and 3.4°C, respectively. In
late April, a sharp increase in surface water temperatures occurred.
Temperatures as high as 12.8°C were recorded in mid-May before tempera-
tures decreased sharply. Temperatures measuring less than 0.5°C were

recorded in late May before temperatures began to increase again.

Intragravel water t{emperatures at Site 3 remained near -J3.1°C from
February through late April, possibly due to ice conditions. A sharp
increase 1in intragravel temperatures also occurred in Tlate April.
Intragravel water temperatures followed a temperature trend similar fo
the surface water temperature trend through May although intragravel

temperatures were lower.

A comparison of surface water temperatures recorded within Side Channel
21 was made to determine variations on temperatures occurvring within the

site (Appendix Figure A-12). Because the data recorded at Site 3 prior
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to Janua~v 10 is not continuous, only the periods of record from January
10 to May 22 were compared. From January 22 to January 31, the surface
water temperature station at Site 3 was presumed frozen. The lowest
temperature, -1.5°C, was recorded at this site on January 29. Tempera-
tures recorded at Site 2 had also decreased at this time. The lowest
temperature recorded at Site 2, 0.7°C, was also recorded on January 29,
By January 31, surface water temperatures at Site 2 had increased to
1.5°C.  Surface temperatures remained near 1.5°C through April and
increased sharply in early May. Surface water temperatures at Site 3
increased gradually through April and also rose rapidly in early May.
Although temperatures at Site 3 were gene.ally higher, surface
temperatures at Sites 2 and 3 followed similar temperature trends

through May.

Because very Tlittle concurrent intragravel temperature data are
available for Sites 2 and 3, a comparison of the intragravel
temperatures recorded within Side Channel 21 was not made (Appendix

Figure A-13).

3.2.3 Slough Habitats

3.2.3.1 Slough 8A

surface and intragravel water temperature monitoring stations were

Tocated in both the Tower and upper portions of Slough 8A,
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3.2.3.1.1 Lower Slough 84 (RM 125.6)

Both surface and intragravel water temperatures were recorded at the
stage monitoring station in the lower portion of Slough 8A at Site 3
from August 24 through May 22. (Gaps occurred in the data in November
due to instrument failure. Mean daily and monthly minimum, mean, and
maximum temperatures recorded at Lower Slough 8A are presented in
Appendix Tables A-26 and A-27. Water year weekly temperatures are
Tisted in Appendix Tables A-64 and A-55. A plot of the mean daily

temperatures recorded at the site is shown in Figure A-14.

Except for brief periods in late August and early December, intragravel
and surface water temperatures recorded at the site were relatively
similar. In August, mean duily surface water temperatures wers
approximately 8.5°C while mean daily dintragravel temperatures were
approximately 5.0°C. By late October, both intragravel and surface

temperatures were near 0.5°C.

From November 27 to December 18 increased intragravel temperatures of
approximately 2.0°C were recorded while surface water temperatures
remained near 0.5°C. Although thess elevated intragravel temperatures
appear to be anomalous, the instrument and probe appeared to be
aperating accurately during this period. On December 18 intragravel
temperatures of approximately 0.53°C were agair recorded, Both
intragravel and surface temperatures measured approximately 0.5°C from

December through early March. In March and April, surface and
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intragravel water temperatures increased. Mean monthly intragravel and
surface temperatures in April wers 3.3°C and 3.6°C, respectively. In
May intragravel temperatures ranged from 3.0°C to 8.4°C, while surface

temperatures varied between 3.5°C and 11.2°C.

3.2.3.1.2 Upper Slough BA (RM 126.6)

Intragravel and surface water temperatures were recorded at two
Tocations in Upper Slough 8A at Site 2 and Site 3. Mean daily and
monthly minimum, mean and maximum temperatures recorded at the sites are
presented in Appendix Tables A-28 to A-30. |ater year waekly
temperatures are 1isted in Appendix Tables A-66 to A-68. A plot of mean
daily temperatures recor.ed at the sites is presented in Appendix Figure

A-15.

Between October 27 and November 11 intragravel temperatures at Site 2
rangaed from 0.1°C to 3.0°C, and surface water temperatures ranged from
0.0°C to 1.6°C. Both intragravel and surface water temperature stations
were frozen from November 3 through December 21 when the stations were

moved to an open water lead at Site 3 .

Mean daily intragravel water temperatures recowrded at Site 2 remained
near 2.8°C . oughout the recording pericd. Due to a recurring probe
malfunction and therefore an incomplete data record, mean daily surface
water temperatures wers not calculated from December 21 through March 5.

During this time, however, surface water temperatures were generally
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lower than intragravel water temperatures. The limited data available

indicate that surface water temperatures were generally near 2.0°C.

3.2.3.1.3 Upper S"~ugh 8A and Lower Slough 8A

A plot of mean daily intragravel and surféc& water temperatures recorded
in the lower and upper portions of Slough 8A was developed to determine
temperature variations occurring within the Slough (Appendix Figure
A-16). Due to a malfunctioning recorder and a frozen site at Upper
Stough 8A, only temperatures recorded between December 21 and May 22
were compared. Between December and March warmer intragravel and
surface temperatures were observed at Upper STough 8A. The surface
water temperatura probe in Upper Slough 8A malfunctioned in early March,
while the intragravel temperatures remained stable through May. At
Lower Slough 8A, both the intragravel and surface temperatures increased

sharply from March through early May.

3.2.3.2 Slough 9 (RM 128.3)

-

Intragravel and surface water temperatures were recorded at one location
in Slough 9 at Site 3. Temperatures were collected from August 24
through May 31. A gap in the data occurring from January 10 through
March 23 was due to a malfunctioning datapod recorder. Surface water
temperatures were also recorded using a Ryan temperature recorder at a
site referred to as the Slough 9 Incubation site from August 31 to

eptember 2.
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Mean daily and monthly minimum, mean and maximum temperatures recorded
at Slough 9 are presented in Appendix Tables A-31 and A-32, Water year
weekly temperatures are listed on Appendix Tables A-69 and A-70. A plot
of the mean daily intragravel and surface temperatures recorded at

Stough 9 - Site 3 is shown on Appendix Figure A-17.

At Slough 9 intragravel temperatures were relatively stable throughout
the period of record with temperatures ranging from 3.0°C to 3.7°C.
Surface water temperatures were more variable ranging from 0.1°C to

12.2°C.

3.2.3.3 Slough 10

Surface and intragravel water temperatures were recorded at both the

northeast and northwest channels.

3.2.3.3.1 Slough 10 Northeast Channel (RM 134.0)

Surface and intragravel water temperatures were vrecorded in the
northeast channel of Slough 10 from October 19 through May 22. Daily
and monthly minimum, mean, and maximum temperatures recorded are
presented in Appendix Table A-33. Water year weekly temperatures are
listed in Appendix Table A-71. A plot of mean daily temperatures is

shown in Appendix Figure A-18.

Intragravel temperatures in the northeast channel were warmer than

surface water temperatures from October 19 until April 23 when the trend
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Mean daily surface and intragravel water
temperatures recorded at Slough 9 - Site 3
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reversed. In general, intragravel temperature were stable ranging from
2.4°C to 4.2°C, while surface water temperatures were more variable

ranging from 0.3°C (in December) to 8.6°C {in April).

3,2.3.3.2 Slough 10 Northwest Channel (RM 124.0)

Surface and intragravel temperatures were recorded at one location in
the northwest channel of Slough 10 from Gétober 19 through May 22. A
gap in the data occurring from February 5 through February 22 was caused
by a malfunctioning recorder. Daily and monthly minimum, mean and
maximum temperatures recorded at Slough 10 - Northwest Channal are
presented in Appendix Table A-34. Water year weekly temperatures are
reported in Appendix Table A-72. Mean daily temperatures are plotted in

Appendix Figure A-19.

Intragravel temperatures were stable throughout the period of record
with temperatures varying from 2.9°C ¢o 3.9°C. Surface water
temperatures were more variable, ranging from 1.2°C to 7.8°C.
Intragravel temperatures were warmer than surface water temperatures

until mid-April when the trend reversed.

3.2.3.3.3 Slough 10 Northeast and Slough 10 Northwest

A plot comparing the mean daily temperatures recorded in the Northeast
and Northwest channels of Slough 10 1is presented in Appendix Figure

A-20, The mean daily intragravel temperatures in the Northeast and
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Northwest channels were similar and stable throughout the recording
period. Surface water temperatures recorded 1in the Northeast and

Northwest channels were also similar.

3.2.3.4 Slouch 11 (RM 135.7)

Water temperatures Qere collected at two locations in Slough 11: Site 2
and the Slough 11 Incubation station. A datapud temperzture recorder
was used to collect surface and intragravel data at Site 2 from August
24 to May 22. A Ryan temperature recorder was used to collect
intragravel data at the incubation site from December 30 to February 25.
Daily and monthly minimum, mean, and maximum temperatures recorded at
STough 11 sites are presented in Appendix Tables A-35 and A-36, HWater
year weekly temperatures are listed in Appendix Tables A-73 and A-74. A
plot of the mean daily temperatures recorded at Slough 11 - Site 2 is

shown on Appendix Figure A-21.

Surface water temperatures were warmer than intragravel temperatures
from August 24 to September 24, and from April 3 through the end of the
recording period. Surface water temperatures recorded at Site 2 ranged
from 0.9°C (iﬁ‘Semﬁemh@r) to 11.6°C (in May). Intragravel temperatures
were relatively stable throughout the peried of record with temperatures

ranging between 3.0° (in March) and 4.4°C (ia May).

Mean daily intragravel temperatures recorded at the Slough 11 Incubation

site were stable and ranged from 2.5°C to 0.7°C.
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3.2.3.5 Slough 21

Datapod temperature recorders were used to vrecord surface and
intragravel water temperatures from both the Tower and upper portions of

Side Slough 21.

3.2.3.5.1 Lower Siough 21 (RM 141.8)

Surface and intragravel water temperatures were recorded at one site in
the lower portion of Slough 21 from August 24 through day 31. Daily and
monthly minimum, mean, and maximum temperatures recorded are presented
in Appendix Table A-37. Water year weekly temperatures are reported in
Appendix Table A-75. A plot of mean daily temperatures recorded at the
site is presented in Appendix Figure A-22,

Intragravel watzr temperatures recorded in Lower Slough 21 exhibited
Tittle variation throughout the recording period. Between August 24 and
May 31 intragravel temperature ranged from 3.4°C to 4.3°C. However, a
wide range of surface water temperatures were recorded with temperatures
ranging between 0.0 and 11.6°C. SurTace water temperatures were warmer
than intragravel temperatures through mid-September, and from April 25

to the end of the recording season.

3.2.3.5.2 Upper Slough 21 (RM 142.0)

Surface and intragravel water temperatures were recorded at one location

‘vz upper portion of Slough 21 at Site 1. Surface water temperatures
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temperatures recorded at Lower Slough 21 -
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were recorded from August 24 through May 22. However, because of a
malfunctioning probe intragravel water temperatures were collected only

from August 24 to January 11.

Daily and monthly minimum, mean and maximum temperatures recorded at
Upper Slough 21 are presented in Appendix Table A-38. Water year'weekly
temperatures are listed in Appendix Table A-76. A plot of surface and

intragravel temperatures is presented in Appendix Figure A-23.

Surface and intragravel temperatures recorded in the upper portion of
Slough 21 corresponded closely to each other. During the winter surface
water temperatures ranged from 1.0°C to 9.9°C while intragravel

temperatures varied between 1.8°C and 8.6°C.

3.2.3.5.3 Upper Slouagh 21 and Lower Stough 21

Surface and intragravel water temperatures recorded in the upper and
iower portion of Slough 21 were compared to evaluate the temperature
differences occurring within the slough (Appendix Figure A-24). The
intragravel and surface water temperatures ?ecorded in the upper portion
of the slough and the surface water temperatures recorded at the Tower
slough exhibited similar temperature trends throughout the winter
season. Howevar, intragravel water temperatures recorded from the lower

portion of the slough were stable from September through May.
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Figure A-23.

Mean daily surface and intragravel water
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3.2.4 Tributary Habitats

3.2.4.1 Fourth of July Creek (RM 131.1; TRM 0.0)

Two datapod temperature recorder stations were installed in Fourth of
July Creek at Sites 1 and 2. At Site 1 iﬁtragrave? water temperatures
were recorded at the mouth of the tributary and downstream of the
tributary mouth in the clearwater plume. Temperatures were recorded at
Site 1 from September 1 to May 31. ODue to a malfunctioning recorder,
data gaps occurred from January 28 to February 6, and from February 10
tc March 11. Between October 27 and May 20, the temperature station

tocated in the plume was observed frozen.

Surface and intragravel water temperatures were recorded in Fourth of
July Creek at Site 2 from January 11 to May 31. This station was
installed to monitor surface water temperatures in the creek, and to

supplement the intragravel data from Site 1.

Daily and monthly minimum, mean and maximum temperaturés recorded at
Sites 1 and 2 in Fourth of July Creek are presented in Appendix Tables
A-4C to A-42. Mater year weekly temperatures are presented in Appendix
Tables A-78 to A-80. Plots of the mean daily temperatures ro.urded at

the sites are shown in Appendix Figures A-25 and A-Zo.

Intragravel temperatures recr.ued in the tributary and the plume were
similar in Septemb~. and October. However, plume temperatures appear to

fag beotind the creek temperatures. During this period intragravel
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Figure A-25. Mean daily intragravei water temperatures
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winter season.
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temperatures in the creek ranged from -0.3°C to 8.9°C while plume to
temperatures varied from -0.2°C to 7.9°C. From October 27 to May 31
intragravel water temperatures in the creek ranged from -0.3°C to 8.9°C
and intragravel temperatures in the plume ranged from -0.3°C to 6.2°C.
During the period that the temperature station in the plume was frozen,

temperature as lTow as -1.9°C were recorded,

Surface and intragravel temperatures recorded at the Site 2 station
corresponded closely to each other. Surface water temperatures ranged
from 0.1°C to 7.0°C and intragravel temperatures varied between -0.2°C

to 6.7°C.

3.2.4.2 Indian River (RM 138.6:; TRM 0.2)

Surface and intragravel water temperatures were obtained in Indian River
ét one location referred to as Site 3. Data were recovded from February
29 until April 25 when the recorder failed. ODue to a malfunctioning
probe surface water temperatures were not obtained until March 23.
Daily and monthly minimum, mean and maximum temperatures recorded at
Indian River are presented in Appendix Table A-43. Water year weekly
temperatures are reported in Appendﬁx Table A-81. A plot of mean daily

temperatures recorded at the site is shown in Appendix Figure A-27.

Surface and intragravel temperatures at Indian River were relatively
similar. Surface water temperatures ranged from -0.3°C to 4.3°C while

intragravel temperatures varied between -0.2°C and 4.2°C.
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3.3 Objective 3: Preliminary Mitigation Evaluation

Continuous surface water temperatures were recorded at Deadhorse Creek
to evaluate the feasibility of using the tributary as a water source for

possibie mitigative activities.

3.3.1 Deadhorse Creek (RM 120.9; TRM 1.0)

Surface water temperatures were recorded at one location in Deadhorse
Creek using a Peabody-Ryarn temperature recorder from December 22 through
May 31. Daily and monthly minimum, mean and maximum temperatures are
presented in Appendix Table A-39. Water year weekly temperatures are
listed in Appendix Table A-77. A plot of daily minimum, mean and

maximum temperatures is shown in Appendix Figure A-28.

Between December 22 and March 31 surface water temperatures in Deadhorse
Creek ranged from 0.0°C to 0.5°C. 0Daily fluctuations in surface water
temperatures were not observed until mid-April corresponding to
increases in temperature. Between April 1 and May 31 surface water

temperatures ranged between 0.5°C to 5.5°C.

A-60



Ljew ﬁ:j

e £

WATER TEMPERATURE (°C)

. FIRIRIL CEEY - MIN
1€ = orononse caEEx - mor
3

. v e s o e ow

2 <7y (EADHIRST CREEX - maw

B ] gm [] [ [] ;
SEP  OCT NOY DEC SAN FEB  MAR APR

Figure A-28, Minimum, mean, and maximum daily surtace
water temperatures recorded at Deadhorsc Jg
Creck (AWM 120.9, TRM 1.0) during the

1983-84 winter season.



3.4 Habitat Relationships

3.4.1 Mainstem Habitat Relationships

3.4.1.1 Surface Water Temperatures at LRX 9 {RM 103.2), LRX 29
{RM 126.1) and LRX 57 (RM 142.3)

A plot of the mean daily surface water temperatures recorded at the
mainstem temperature stations located at LRX 9, LRX 29, and LRX 57 is
presented in fppendix Figure A-29. A comparison of cata recorded during
the entire winter season cannot be made due to gaps in the data.
However, the available data indicate that surface water temperatures at

these three stations were similar from mid-August to late-March.

During the September and October surface temperatures at all three
stations genera'ly declined to near 0.0°C. At LRX 29, surface
temperatures remained near 0.0°C until April 21 when the recorder
failed. Temperatures at LRX 57 did not increase until mid-May. At LRX
9, temperatures near 0.0°C were recorded until January when the recorder
failed. When the new probe was installed in an open iead on February 8,
surfice temperatures as high as 2.4°C were recorded before the
temperatures decreased to approximately 0.0°C. Temperatures at the site
remained near 0.0°C through March. Temperatures as high as 4.9°C were
recorrded at LRX 9 in April. In early May, surface temperatures at the

site again decreased to C.0°C and then incr-azed rapidly.
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3.4.1.2 Intragravel Temperatures at LRX 9 (RM 103.2), LRX 29 (RM
126.1),and LRX 57 (RM 142.3)

A comparison of intragravel water temperatures recorded at LRX 9 (RM
103.2), LRX 29 (RM 126.1). and LRX 57 (RM 142.3) is illustrated in
Figure A-30.

Intragravel temperatures recorded at the three sites are similar until
mid-October when temperatures at LRX 57 increased from approximately
0.5°C to 3.5°C. Temperature values near 3.5°C were recorded at LRX 57
through mid-May when increased temperatures were observed. From QOctober
1 through December 23, when the recorder failed, mean daily intragravel
temperatures at LRX 9 varied between 0.0°C and 3.0°C. From February 8
through May 31 mean daily intragravel temperatures at the reinstalled
LRX 9 site ranged from 2.7 to 3.6°C. Between October 1 and December 17,
when the recorder failed, mean daily intragravel temperatures at LRX 29
ranged from 0.7°C to 3.1°C. Between March 5 and April 21, intragravel

temperatures near 0.0°C were recorded at the LRX 29 site.

3.4.2 Side Channel Habitat Relationships

3.4.2.1 Surface Water Temperatures at Side Channels 10 (RM
134.0), Jpper 11 (RM 136.3), and 21 (RM 141.0)

Mean daily surface water temperatures recorded at Side Channel 10, Upper
Side Channel 11, and Side Channel 21 are shown in Appendix Figure A-31.

Between late Auguet and early November intragravel temperatures in
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Figure A-31.

DEC JAN FEB  MAR APR MAY JUN

Mean daily surface water temperatures
recorded at Side Channel 10 (RM 134.0),
Upper Side Channel 11 - Site 2 (RM 136.1),
and Side Channel 21 - Sites 1 and 2 (RM
141.0) during the 1983-B4 winter season.
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general were 5ecreasiﬁg at all three sites. During the time period,
warmest temperatures and largest temperature fluctuations were recorded
at Side Channel 10. Overall coolest temperatures were recorded at Upper
Side Channel 11. Side Channel 21 exhibited the least variation in

temperatures through early November.

Between November 1 and March 1, temperature variations at all three
locations were minimal. However at Upper Side Channel 11, mean daily
temperatures did vary between 0.4 and 2.9°C. Surface water temperatures
at Side Channel 10 and Upper Side Channel 11 began to increase in March.
At Side Channei 21 surface water temperatures remained near 1.5°C until
late April when sharp increases were observed. Temperatures at all
three sites decreased to approximately 3.5-4.0°C in late May and then

increased.

3.4.2.2 Intra,.avel Temperatures at Side Channels 10 (RM 134.0),

Upper 11 (RM 136.3), and 21 (RM 141.0)

A comparison of intragravel water temperatures recorded at Side Channels
10, Upper 11 and 21 is presented in Appendix Figure A-32. Overall
temperatures at Upper Side Channel 11 were warmer and fluctuated more
than those recorded at the other side channels. Temperatures at Side
Channel 10 were stable especially between February and May when mean
daily temperatures remained near 3.3°C. By November 3, intragravel
temperatures at Side Channel 21 had increased from 1.7°0C to 3.0°C
temperatures remained near 2.5°C to 3.0°C through early January when the

probe malfunctioned,
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Figure A-32. Mean daily intragravel water temperatures
recorded at Side Channel 10 (RM 134.0),
Upper Side Channel 11 - Site 2 (RM 136.1),
and Side Channel 21 - Sites 1 and 2 (RM
141.0) during the 1983-84 winter season.
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3.4.3 Slough Habitat Relationships

3.4.3.1 Surface Water Temperatures at Side Sloughs 8A (RM 126.6),
9 (RM 128.3), 11 (RM 135.7), 21 (RM 142.0)

A comparison of surface water temperatures recorded at Upper Slough 8A,
Stough 9, Slough 11 and Upper Slough 21 is shown in Appendix Figure
A-33. Because mean daily data is available from Uﬁper Slough 8A only
between December 21 and March 5, it is difficult to compare temperatures

recorded at the site to those from other locations.

Generally temperatures recorded at the sites exhibited a similar trend.
By early November mean daily surface water temperatures at Sloughs 9,
11, and 21 had deéﬁeased to approximately 1.4°C, 2.0°C, and 2.3°C
respectively. Similar temperatures were recorded at the monitoring
stations through February. Surface water temperatures at Upper Slough
8A generally were warmer. Mean daily surface water temperatures as high

as 3.5°C were recorded at Upper Slough 8A in January.

Between March 1 and May 31 temperatures increased overali. However,
temperatures at Slough 11 increased more rapidly than the temperatures
at other locations. By May 21 mean daily temperatures as high as 7.6°C
were recorded at Slough 11 while temperatures recorded at Slough 9 and

21 were approximately 6.1°C and 5.8°C respectively.

for
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Figure A-33.

Mean daily surface water temperatures
recorded at Upper Slough BA - Site 3 (RM
126.6), Slough 9 - Site 3 (RM 128.3),
Slough 11 - Site 2 (RM 135.7) and Upper
Slough 21 - Site 1 (RM 142.0) during the
1983-84 winter season.
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3.4.3.2 Intragravel Water Temperatures at Side Sloughs 8A (RM
126.6), 9 (RM 128.3), 11 (RM 135.7) and 21 (RM 142.0)

Mean daily intragravel temperatures recorded at Upper Slough 8A (RM
126.6), Slough 9 (RM 128.6), Slough 11 (RM 135.7) and Upper Slough 21
(RM 142.0) are compared in Appendix Figure A-34. A complete data record

is available for Slough 11 only making direct comparisons difficult.

The greatest variations in temperature were observed at Upper Slough 21.
Between August 24 and October 1 mean daily intragravel temperatures at
the site ranged from 2.0°C to 7.1°C. However between October 1 and
January 9, when the probe failed, mean daily surface water temperatures
varied only from 2.0°C to 3.8°C. In general the temperatures recorded
at Upper Slough B8A, Slough ¢ and Slough 11 were stable. Mean
temperatures at Upper Slough 8A between December 21 and May 22 varied
from 1.9°C to 3.5°C. From August 24 to May 31, intragravel temperatures
at Slough 9 vranged from 3.1°C to 3.7°C. Mean daily intragravel
temperatures vecorded at Sltough 11 from August 24 through May 31 ranged
from 3.1°C to 4.3°C.
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Figure A-34.

Mean daily intragravel water temperatures
recorded at Upper Slough 8A - Site 3 (RM
126.6), Slough 9 - Site 3 (RM 128.3),
Slough 11 - Site 2 (RM 135.7) and Upper
Stough 21 - Site 1 (RM 142.0) during the
1983-84 winter season.
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3.4.4 Interhabitat Relationshios

5.4.4.1 Slough 8A (RM 125.6, 126.6) and Susitna River at LRX 29

(RM _126.1)

Temperatures recorded : o Slough 8A (upper and lower sections) and at the
Susitna River at LRX 29 were compared to determine possible reiation-
chips between the habitat types (Appendix Figures A-35, A-36). Because
the periods of record for each site are incomplete, direct comparisons
are not possible for the entire season. In general intragravel tempera-
tures recorded at Lower Slough 8A and mainstem Susitna River at LR} 29
were similar from September through February. In March surface tempura-
tures in Lower Slough 8A began to increase rapidly. Mainstem sur‘ace
temperatures remained near zero through mid-April when the reco-der
malfunctioned. The small amount of data collected in the upper poruicon
of the slough indicate that surface temperatures at this site are not
directly comparablie to those recorded in the lower section of slough or

in che mainstem.

Again the 1intragravel temperature data records for Slough 8A and
mainstem Susitna River at LRX 29 are incomplete. Figure A-36 shows that
between early September and late October intragravel temperatures at
Lower Slough 8A and the mainstem Susitna River were similar. Throughout
the rest of the winter season, no similarities were found between the

intragravel data recorded in the siough and the mainstem.
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Figure A-35. Mean daily surface water temperatures

recorded at Upper “lough BA - Site 3 (RM
126.6), Lower Slougn 8A ~ Site 3 {RM 125.6)
and Ma%nst&m Susitna River at LRA 29 Sites
1 and 2 (RM 126.1) during the 1983-84
winter season.

“I PRl Fal

e

e



TEMPERATURE (®C)

VATER

a8

g

e

W= g yreri sLoust 68
&

I = 1g LoMm woumn 88 - 5110 3

o wn w e en  oam m ak e

b

{ { ] ! T | { | ¥ T
SER oCcT MOY DEC JAR FEB MAR APR MAY JUN

Figure A-36. Mean daily intragravel water temperatures
recorded at Upper Slough 8A - Site 3 (RM
126.6), Lower Siough 9A - Site 3 (RM
125.6), and Mainstem Susitna River at LRX
29 - Sites 1 and 2 (RM 126.1) during the
1983-84 winter season.
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3.4.4.2 Upper Side Channel 11 (RM 136.3) and Slough 11 (RM 135.7)

A comparison of surface and intragravel temperatures recorded in Upper
Side Channel 11 and Slough 11 was made to determine similsrities or
differences between habitat types. The overall surface w2*~r
temperature trends observed in Slough 11 and Upper Side Channel 11 are
simiiar. However, a wider range of temperatures and greater
fluctuations in temperature were shown in Upper Side Channe! 11. For
example, a dramatic decrease in temperatures which occurred in midg-May
at Upper Side Channel 11 was not observed in Slough 11 (Appendix Figure

A-37).

The mean daily intragravel water temperatures recorded at Upper Side
Channel 11 and Slough 11 are shown in Appendix Figure A-38. Intragravel
water temperatures at Slough 11 were stable fhroughe&t the recording
period while intragravel temperatures at Upper Side Channel 11 were
variable. From September through May mean daily intragravel
temperatu~es at Slough 11 ranged from 3.1°C to 4.3°C. HMean daily
intragravel temperatures at open Side Channel 11 ranged from 2.4°C to

6.3°C.

3.4.4.3 Slough 21 (RM 141.8, 142.0), Side Channel 21 (RM 141.0)

and Susitna River at LRX 57 (RM 142.3)

A comparison of temperatures recorded in Slough 21, Side Channel 21, and
mainstem Susitna River at LRA 57 was made to examine similarities among

the temperatures occurring at the sites. Appenuix Figurs A-39 shows
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Mean daily surface water temperatures
recorded at Upper Side Channel 11 - Sites 1
and 2 (RM 136.3) and Slough 11 - Site 2 (RM
135.7} duving the 1983-84 winter season.
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Figure A-38. Mean daily intragravel water temperatures
recorded at Upper Side Channel 11 - Sites 1
and 2 (RM 136.3) and Slough 11 - Site 2 (RM
135.7) during the 1983-84 winter season.
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Mean daily surface water temperatures
recorded at the Mainstem Susitma River at
LRX &7 - Sites 1 and 2 (RM 142.3), Lower
Slough 21 - Site 2 (RM 141.8), Upper Slough
21 - Site 1 (RM 142.0) and Side Channel 21
- Site 2 (RM 141.0) during the 1983-84
winter season.
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that in general surface water temperatures at all sites were decreasing
through September. By mid-October, mainstem surface water temperatures
at LRX 57 had decreased to near 0.0°C. Surface temperatures at the site
(LRX 57) remained near 0.0°C through early May when sharp increases in
temperature were observed. From September through May the most similar
temperatures occurred in the upper and Tower sections of Slough 21.
However, from November to May, surface water temperatures in the lower
section of the slough were cooler than those recorded in the upper
section. Due to a failed recorder, temperatures in the side channel
were not recorded from November to early January. From January through
May surface water temperatures recorded in Side Channel 21 were not

comparable to those recorded at any of the other sites.

Intragravel temperatures recorded in the slough, side channel! and
mainstem at LRX 57 are presented in Appendix Figure 40. Due o failed
recorders, intragravel temperatures were recorded at Side Channel 21 -
Site 2 and Upper Slough 21 only from September through mid-January.
Intragravel temperatures recorded at Side Channel 21 - Site 3 were not
plotted because the site was probably frozen until early May. In
September and {ctcber, intragravel temperatures at all sites were

dissimilar.

From early November to mid-January, when the recorder: malfunctioned,
intragravel te.peratures at Upper Slough 21 and Side Channel 21 were
extremeiy  similar. From November  through  April, “ntragravel

temperatures at Lower Sltough 21 and the mainstem Susitna River at LRX 57
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Figure A-40,

Mean daily intragravel water temperatures
recorded at the Mainstem Susitna River at

LRX 57 - Sites 1 and 2 (RM 142.3), Lower

Slough 21 - Site 2 (RM 141.8), Upper Slough
21 - Site 1 {RM 142.0) and Side Channel 21
- Site 2 (RM 141.0) during the 1983-84
winter season.
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were stable and similar. Intragravel temperatures of approximately
3.5°C were recorded at both sites during this time. In early May
mainstenm intragravel tfomneratures increased sharnly while temperatures

on the lowsr portion of the slough remained near 3.5°C.
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4.0 DISCUSSION

A discussion of the results of the 1983-84 winter temperature studies is
presented by study objective. Discussions of the temperature data as
anplied to modelling, effects on biclogical activity, and impact

analyses are addressed in the body of this report and in other reports.

4,1 Objective 1: Mainstem Temperature Evaluation

During the 1983-84 winter season surface and intragravel water tempera-
tures were recorded at sites located at LRX 9 (RM 103.2), LRX 29 (RM
126.1) and LRX 57 (RM 142.3). Similar surface water temperature pat-
terns were exhibited at all of the mainstem locations excent LRXQQ -
Site 3. Generally, surface water temperatures decreased to approxi-
mately 0°C by October, and remained near 0°C through May when
temperatures increased. However, surface water temperatures near 2.0°C
were recorded at LRX 9 - Site 3 for approximately two days foilowing the
installation of the intragravel and surface water probes at the site on
February 8. Temperatures at the site decreased to 3°C by February 12,
and remained stable through March. Beginning in April temperatures
recorded at the site were again warmer and more variable than the
surface temperatures recorded at the LRX 29 and _RX 57 locations. The
warmer surface temperatures occurring at LRX 9 - Site 3 may be the
result of groundwater upweliling which was also vreflected 1in the

increased intragravel temperatures which were recorded at the site.
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From August through early October, intragravel temperatures recorded at
the mainstem sites at LRX 9, LRX 29, and LRX 57 are similar. However,
frem mid-October through May intragravel temperatures at the stations
were dissimilar. Often temperature differences were observed within the
habitat location when a new probe (or site) was installed within a
monitoring location. The temperature differences can probably be
attributed to the variable groundwater influences and the effects of

mainstem discharge.

The high intragravel temperatures recorded at LRX 9 were observed at
Site 3 when the intragravel probe was installed in an open-lead upwell-
ing area. Increased intragravel temperatures were also recorded at LRX
29 - Site 2 from November 11 to December 17 when the intragravel probe
was damaged by ice movement. The warm temperatures observed may be due
to the influence of groundwater from the upper portion of Slough 8A.
However, no daiaz are available from Upper Slough 8A at this “ime because

the temperature station was frozen from November until mid-December.

Variations in intragravel temperature were aliso seen at LRX 57 when the
site was moved from Site 1 tc Site 2 in September. Warm intragravel
iémperaﬁuras of approximately 3.5°C were recorded at LRX 57 - Site 2
from mid-October to early May. The temperatures recorded during this
time corvresponded divectly to the intragravel temperatures recorded in
the Tower porticn of Slough 21. Stable temperatures were no longer
observed at the mainstem site beginning in mid-May possibly due to

the effects of increased mainstem discharge.
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4,2 Objective 2: Chum salmon spawning/Incubation Temperature

Evaluation

Meinstem Habitats

In support of Objective 2, intragravel water temperatures were recorded
only at one mainstem wonitoring station established at RM 13¢.1.
Temperaturas were monitored from October 1 to January 4, and from Mirch
2 through May 3. Intragravel temperatures at 'ne site averaging 1ear
0.0°C were recorded until mid-April when temperatures began to increise.
Surface water temperatures recorded from March 2 to May 3 ranged from

-0.1°C to 2.0°C. Intragravel water temperatures recorded at this site

did not reflect the influence of groundwater upwelling.

Side Channel Habitats

Variable intragravel and surface water temperatures were recorded at
Side Channel 10 (R%M 134.0), Upper Side Channel 11 (RM 136.3) and 3ide
Channel 21 (RM 142.3) throughout the 1983-84 winter season. Tempora-
tures recorded within a habitat Tocation we.e also often dissim la
reflecting the influences of varicus groundwater sources. Within a
location one sits was often observed frozen for various periods of time
while others remained free flewing. No clear pattern of freezing was
observed within the side channel spitals, Altroucs data s not ava 1-
ible to cefine the relaticaship. the freezina and rb-yiag are prohabiy

influenced by mainstem stage. Increzsed :tage caused by ice jams cin




increase side channel (and slough) discharge either by overtopping or by
increasing groundwater flow. When overtopping occurs side channel or

slough temperatures often decrease, whereas groundwater changes

generally thaw previously frozen areas.

At Side Channel 10, both the intragravel and surface water stations at
Site 1 were frozen from November to mid-February, while the surface
water station at Site 2 was observed frozen only for a short period in
December. Throughout the winter the intragravel station at Site 2 never

fell below 0.7°C.

The monitoring station at Upper Side Channel 11 were not observed frozen
throughout the period of record. Temperatures recorded at both sites

within the side channel were similar indicating a common water source.

At Upper Side Channel 21 variable temperatures were recorded at all of
the sites indicating the influences of groundwater upwelling and various
water sources charging the sites. Variable temperatures were observed
in the side channel when the station was moved from Site 1 to Site 2.
Also temperature differences were observed at Sites 2 and 3 throughout
the winte-. At Site 3, the surface water temperature site was frozen in
December and Januvary only., while the intragravel site was frozen from
December through April. Although surface temperatures at Site 2
decreased to 0°C the site was not observed frozen throughout the period
of record., The freezing at Site 3 in January 1 was concurvent with

extremely lTow ambient temperatures.
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Stougnh Habitats

Although the actual temperatures varied, surface water temperatures
recorded at all side slough habitats except Lower Slough 8A, generally
followed similar trends. Surface water temperaturas recorded at the
Lower Slough 8A site were similar to mainstem surface water tempera-
tures. Surface water temperatures at the other side slough sites (Upper
84, 9, 11, 21) were generally warmer than mainstem temperatures.

Surface temperatures at these sites ranged from approximately 1° to 2°C.

Surface water temperatures recorded in the Northeast and Northwest
channels of upland Slough 10 were also similar to the general slough
temperature trends. However, temperatures at the sites did not increase

as sharply as the surface water temperatures at the side slough sites.

The only slough station which was observed frozen was the site located
in the upper portion of Siough 8A. The surface and intragravel staticn
at Upper Slough 8A - Site 2 was observed frozen from November to mid-

December when mainstem discharges increased.

Intragravel temperatures recorded at tne sites 1in Upper Slough 84,
Stough 9, and Stough 11 we : similar throughout the winter season
averaging between 2.5 and 3.5°  The monitoring stations were probably

located in areas of groundwater upwelling.

Variability in intragravel temperatures within sloughs was observed in

Slough B8A, Slough 11 and Slough 21. The intragravel temperatures
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recorded at the Lower Slough B8A site were similar to mainstem
temperatures. In Upper Slough 21 intragravel temperatures varied
throughout the winter and were generally similar to temperatures
recorded at the monitoring station at Side Channel 21 - Site 2.
{ntragravel temperatures recorded at Lowsr Slough 21 were stable
throughout the winter, however, the temperatures were generéi?y warmer
than those recorded at the other slough monitoring stations.
‘En%ragravel temperatures vrecorded at Upper Slough 21 corresponded
directly to those recorded at the mainstem monitoring station at LRX 57
indicating a possible common water source. In Slough 11 the intragravel
temperatures recorded at the incubation site were much lower than those
recorded at the Slough 11 - Site 2 station indicating the variability

within the site.

Tributaries

In support of Objective 2, temperatures were recorded at Fourth of July
Creek and Indian River. At Fourth of July Creek the intragravel water
station Tocated in the plume was frozen vrom mid-October to May.
Intragravel and surface water temperatures recorded within the creek at
Site 2 were similar. Intragravel temperatures were also recorded in the
creek at Site 1. However, although intragravel temperatures recorvded at
Site 1 were similar to those recorded at Site 2, the actual temperatures
are warmer. It is difficult to explain the variability between these
two sites. It is possible, however, that the intragravel probe located

at Site 1 was damaged from mid-March to mid-May possibly due to the cold
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temperatures. Throughout the winter season, intragravel and surface
temperatures recorded at Fourth of July Creek (Site 2} followcd a trend
similar to the surface water temperatures recorded in the mainstem.
Temperature remained near 0°C through March and increased in April and
May. Daily fluctuations were minimel until mid-May when temperatures

varied as much as 4°C per day.

At Indian River very little data %er& collected due to malfunctioning
recorders. However, during the short period of record no differences
between  intragravel and surface temperatures were observed.
Temperatures recorded at Indian River aiso followed a trend similar to
mainstem temperatures. Daily fluctuations of up to 3.5°C were observed

at the site beginning in mid-April.

4.2 Objective 3: Preliminary Mitication Evaluation

Temperatures recorded at Deadhorse Creek 1in support of Objective 3
remained near 0.0°C through HMarch when temperatures began to increase

and daily fluctuations were observed.
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Table A-2. ADF&G Susitma River mainstem, side channel, sloughs, and
tributary winter temperature index, 1983-1984.
- Instrument/
Temperature
tocation Type Record
Susitna River at LRX 9 Datapod
Site #1 RM 103.2 Surface 08/24/83-08/26/83
S27N05W26DAA Intra/Surface 08/27/83-09/10/83
Intragravel 09/10/83-09/11/83
Susitna River at LRX § Datapod
Site #2 RM 103.2 Intra/Surface 05/12/83-10/22/83
S27NOSW26DAA Intragravel 10/23/83-10/31/83
Intragravel 11/01/83-11/03/83
Intra/Surface 11/04/83-12/23/83
Surface 12/24/83-12/29/83
Susitna River at LRX 9 Datapod
Site #3 RM 103.5 Intra/Surface 02/08/84-03/06/84
S27N05W26ADD Intragravel 03/07/84-03/22/84
Intra/Surface 03/23/84-05/31/84
Deadhorse Creek Thermograph
RM 120.¢ TRM 1.0 Surface 12/22/83-05/31/84
S29NO4WI4BCB
Lower STough 8A Datapod
Site #3 RM 125.6 intra/Surface 08/25/82-11/04/83
S30NO3W3GBOB Intra/Surface 11/12/83-11/13/83
Intra/Surface 11/14/83-11/15/83
Intragravel 11/257/83-11/26/83
Intra/Surface 11/27/83-05/22/84
Susitna River at LRX 29 Datapod
Site #1 RM 126.1 Intra/Surtace 08/24/83-10/26/83
S30NO3W13DCA Intragravel 10/27/83-11/02/83
Susitna River at LR¥ 29 Datapod
Site #2 RM 126.1 Intra/Surface 11/03/83-11/08/83
S30NO3W19DCA Intragravel 11/09/83-11/15/83
Intra/Surface 11/16/83-12/17/83
Surface 01/12/84-03/04/84
Intra/Surface 03/05/84-04/21/84
Upper Slough 8A Datapoa
Site #2 RM 126.6 Intra/Surface 10/27/83-12/21/84

SIONO3W20CCA



Location

Instrument/
Temperature

Type

Record

Upper Slough 8A
Site #3 RM 126.6
S30RO3W20CCA

STough ¢
Incubation site
RM 128.5

S30N03W16CBC

Stough 9
Site #3 RM 128.6
S30NO3MIERDC

Fourth of July Creek
Site #1 RM 131.1
Plume and Creek

S30MO3WO3DAE

Fourth of July Creek
Site #2 RM 131.1
S30MO3WO3DAC

Side Channel 10
Site #1 RM 134.0
S31NO3W31888

Side Channel 10
Site #Z RM 134.0
S3INO3W31RE8

STough 10 Novchwest
RM 134.0
SIINO3WIGAAA

Stough 10 Northeast
RM 134.0
SIINDIWIGARAA

STough 11
Incubation site
RM 135.5

SIINOZWI9D0D

& 4%
i1

Datapod
Intra/Surface
Intragravel
Intra/Su. face
Intragravel

Thermograph
Surface

Datapod
Intra/Surface
Intragravel
intra/Surface
intragravel
Intra/Surface
Intra/Surface

Datapod

Intragravel
intragravei
Intragravel

Datapod
Intra/Surface

Datapod
Intra/Surface
Intragravel

Datapod
Suvrface
Intra/Surface

Datapod
Intra/Surface

Datapod
Intra/Surface

Thermograph
Intragravel

12/21/83-03/12/84
03/13/84-03,22/84
03/23/84-05/15/84
05/16/84-05/22/84

08/31/83-09/21/83

08/24/83-09/04/83
09/05/83-09/16/83
0%/17783-15/10/83
10/11/83-10/20/83
10/21/83-01/10/84
03/23/84-05/31/84

09/01/83-01/27/84

- 02/07/84-02/10/84

03/01/84-05/20/84

01/11/84-05/22/84

08/24/83-11/05/83
11/16/83-11/30/83

11/16/83-11/29/83

11/30/83-05/31/84

10/19/83-05/22/84

10/19/83-05/22/84

12/30/83-02/25/84
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instrument/
Temperature
Location Type Record
STough i1 Datapod
Site #2 RM 135.7 Intra/Surface 08/24/83-05/22/84
S31NOZW19DAD
Susitna River at RM 136.1 Thermograph
RM 136.1 Intragravel 10/01/83-01/04/84
SIINOZW19ADR Datapod
Intra/Surface 03/02/84-05/03/84
Upper Side Channsl 11 Datapod
Site #1 RM 136.3 Intra/Surface 08/24/83-09/11/83
S31NQ2W20BBD
Upper Side Channel 11 Patapod
Site #2 RM 136.3 Intra/Surface 09/12/83-12/29/83
S31NO2W208BD Intragravel 12/29/83-12/30/83
Intra/Surface 12/31/83-05/31/83
Upper Side Chanmel 11 Datapod
Site #3 RM 136.3 Intra/Surface 01/11/84-03/17/84
S31NQ2W2088D Intragravel 03/18/84-03/19/84
Intra/Surface 03/20/84-05/31/84
Indian River Datapod
Site #3 RM 138.6 TRM 0.2 Intra/Surface 03/01/84-03/03/84
S3I1NCZWO9CAB Intragravel 03/04/84/03/22/84
Intra/Surface 03/28/84-04/25/84
Side Channel 21 ‘Datapod
Site #1 RM 141.0 Intra/Surface 08/29/83-09/05/83
S3INOZ2WO2CAA Intragravel 09/06/83-09/12/83
Side Channel 21 Datapod
Site #2 RM 141.0 Intra/Surface 09/13/83-01/10/84
S31INOZW0O2CAA Surface 01/11/84-05/22/84
Side Channel 21 Datapod
Site #3 RM 141.0 Intra/Surface 12/01/83-12/28/83
SIINOZA02CAA Intra/Surface 01/10/84-05/22/84
Lower Slough 21 Datapod
Site #2 RM 141.8 intra/Surface 08/24/83-05/31/84
S3INO2WO2AAB
Upper Sltough 21 Datapod
Site #1 RM 142.0 Intra/Surface 08/24/83-01/10/84
S32N02W36CCC Surface 01/11/84-05/22/84
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Instrument/
Temperature -
Location Type Record
Susitna River at LRX 57 Datapod
Site #1 RM 142.3 Intra/Surface 08/24/83-09/09/83
S32N02W36CBA
Susitna River at LRX §7 Datapod
Site #2 RM 142.3 Intra/Surface 09/13/83-10/24/83
S3ZN02W36CBA Intragravel 10/24/83-11/02/83
Intra/Surface 11/03/83-05/22/84
Intragravel 05/22/84-05/23/84
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Appendix Table A-3. Instantaneous water temperatures recorded at sites in the Susitna River basin during the

1983-84 1ice-~covered season.

-\

.4

v

Location Date Time Data Type Instrument
Upper Stough BA 2 831221 1303 ~@olg surface datapod recorder
RM 126.6 2 831221 1303 -0.2 intragravel datapod recorder
2 840110 1350 2.1 surface datapod recorder
2 840110 1350 2.8 intragravel datapod recorder
2 860126 1346 i.0 surface mercury thermometer
g 840126 1346 2.7 intragravel datapod recovder
2 840207 1538 1.4 surface mercury thermometer
2 840207 1538 3.0 intragravel datapod recorder
2 840301 1100 4.0 surface mercury thermometer
2 840301 1100 2.9 intragravel datapod recorder
2 840322 1526 3.4 surface mercury themometer
2 840522 1600 3.4 surface mercury themometer
4th of July Creek 2 831201 1046 0.4 surface datapod recorder
RM 131.1 2 831201 1046 0.3 intragravel datapod recorder
2 831206 1445 0.3 surface datapod recorder
2 831206 1445 0.2 intragravel datapod recorder
2 831221 1234 0.0 surface mercury themometer
2 831221 1234 0.1 intragravel datapod recorder
Side Channel 10 831130 1440 1.4 surface mercury themometer
RM 134.0 831130 1440 2.7 intragravel datapod recorder
831206 1329 0.1 intragravel datapod recorder
831206 1319 i.3 surface mercury themometer

P
S

Water was observed flowing over the temperature probe,
Anchor ice was observed adjacent to the temperature probe.
Instantaneous measurements only were taken at this site.
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Appendix Table A-3 (Continued}).

Site Hater
Location Number Date Time Temp®C Data Type Instrument
Side Channel 10 3: 831206 1319 2.7 intragravel datapod recorder
RM 134.0 3, 831207 1125 1.6 surface datapod recorder
{Continued) 3* 831207 1125 2.7 intragravel datapod recorder
1 831221 1149 -0 2 surface datapod rerorder
1 831221 1149 -0.1 surface datapod recorder
1 840111 1206 »ﬁoib intragravel vatapod recorder
32 840111 1200 0.0 surface dataped recorder
3a 840111 1200 0.0 intragravel datapod recorder
3 840127 1232 0.5 surface datapod recurder
32 840127 1232 R”Bb intragraval datapod recorder
1 840127 1230 -1.2 intragravel datapod recorder
ia 840208 1124 -0.1 intragravel datapod recorder
= 3 840208 111% 0.6 surface mercury themometer
© 38 840208 1115 2.5 intragravel datapod recorder
o 1 840302 1115 1.8 surface mercury themometer
1 840302 1115 3.0 intragravel datapod recorder
3@ 840302 1100 2.0 surface datapod recorder
38 840302 1100 3.4 intragravel datapod reccrder
3: 840322 1324 3.4 surface mercury themometer
3 840322 1324 3.5 intragravel datapod recorder
1 840322 1329 2.6 surface mercury themometer
1 840322 1329 2.5 intragravel datapod vecorder
1 840522 1302 5.2 surface mercury themometer
Ea 840522 1302 3.6 intragravel dataped recorder
3@ 840522 1318 5.2 surface mesoury themometer
3 840522 1318 3.9 intragravel datapod vecorder

Instantaneous measurements only were taken at this site.
Surface water was observed frozen to the substrate.
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Appendix Table A-3 (Continued).

Location Date Time Data Type Instrument
Side Channel 21 831130 1300 0.1 surface mercury themometer
RM 141.0 831130 1300 0.3 intragravel datapod recorder
831206 1234 0.5 surface datepod recorder
831206 1234 0.7 intragravel datapod recorder
831221 1042 -0.1 surface datapod recovder
831221 1042 -0.1 intragravel datapod recorder
840110 1118 -0.1 surface datapod recorder
840127 1121 -0.1 surface datapod recorder
840228 1247 0.3 surface mercury themometer
840228 1246 0.5 intragravel datapod recorder
x LRX 57 2 831116 1020 0.4 surface datapod recerder
RM 142.3 2 831116 1020 0.3 surface mercury tnermometer
2 831116 1020 3.7 intragravel datapod recorder
2 831206 1207 0.0 surface datapod recorder
2 831206 1207 3.9 intragravel datapod recorder
2 931221 1020 0.0 surface datapod recorder
2 831221 1020 3.6 intragravel datapod recorder
2 840110 1024 0.0 surface datapod recorder
2 840110 1024 3.7 intragravel datapod recorder
2 B40126 1004 0.0 surface datapod recorder
2 840126 1004 0.1 surface mercury thermometer
2 840126 1004 3.4 intragravel datapod recorder
2 840127 1127 0.0 surface datapod recorder
2 840127 1127 3.8 intragravel datapod recorder
2 840207 1001 6.0 surface datapod recorder

&

instantaneous measurements only were taken at this site,



Appendix Table A-3 (Continued).

Site Water
Location Number Date Time Temp®C Data Type Instrument
LRX 57 Z 840207 - 1001 3.7 intragravel datapod recorder
{Continued) 2 840229 1500 -0.1 surface mercury thermometer
2 840322 9210 1.3 syrface mercury thermometer
2 840322 910 3.8 intragravel dataped recorder
39 831206 1207 0.0 surface datapod recorder
3@ 831221 1020 0.0 surface datapod recorder
34 840110 1024 0.0 surface datapod recorder
38 340322 210 1.6 surface datapod recorder
48 840229 1500 -0.1 intragravel datapod recorder
49 840302 844 -0.2 intragravel datapod recorder
48 840322 910 0.1 intragravel datapod recorder

Instantaneous measurements only were taken at this site.
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Sppendin Teble A&,

#ater quality data collected at Deadhorse Creel reservoir during the 1983%-84 winter season,

Temperature {°C)

Yater Do Conductivity
Date Time Atr HeTow Dam Above Dam pH (mg/1) {umhos/cm)
831222 1113 - 0.2 0.2 .- 15,3 117
8480110 1437 -0.8 0.2 0.0 7.6 14.0 -
850126 1515 - 0.2 0.4 6.9 4.9 131
840207 1430 1.8 0.0 9.3 7.5 15.3 121
840302 1002 =0 0.0 0.3 7.1 12.4 119
a50322 1630 b0 0.2 0.1 7.2 12.5 115
840522 1667 10.5 3.4 3.4 7.3 13.5 -

Ee g
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Appendin Table A-3.

Water gquality dats collected at Curry outflow pipe during the 1983-8% winter season.

Temperaturs {°C)

Do Conductivity
Date Time Alr Hater pH {mg/1) {umhos/cm)
831222 1226 -~ 0.2 - 15.7 124
840110 1518 -0.8 0.1 7.2 14.6 -
840126 1536 - 0.1 7.5 15.6 131
850207 1455 1.8 8.1 7.6 15.0 119
880302 1032 =2.5 0.1 7.3 3.1 122
340322 1710 6.5 0.1 7.2 13.3 118
840522 1713 12.5 2.8 7.3 13.8 --
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Appendix Table A-b. Datapod temperature recorder data summary:
intragravel and surface water temperatures (C)
recorded at Mainscem Susitna River at LRX 9 -
Site 1, RM 103.2, GC S27NO5W26DAA.

August 1983

Intragravel Surface VWater
Date

Min  Mean Max Min Mean Max

830824 9.2 9.6 10.1
830825 8.4 8.8 9.4
830826 8.1 8.6 9.1
830827 7.4 e—e—e= 7.7 §.2 8.9 9.8
830828 7.3 7.6 8.1 8.9 9.6 10.4
830829 7.6 7.8 8.1 9.5 9.9 10.3
830839 7.5 7.7 8.0 - 9.6 10.0 10.6
830831 7.5 7.7 8.0 9.2 9.6 10.2
Monthly Value 7.3 =wmes 8.1 8.1 eco=== 10.6

-==w= Datg not available.
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Appendiz Table A-g6 (continued).

September 1983

Intragravel Surface Water
Date

Min  Mean Max Min  Mean Max
§30901 7.0 7.2 7.6 8.5 §.8 9.2
830902 6.6 6.9 7.3 7.9 8.6 9.3
830903 6.4 6.7 7.2 7.7 8.1 8.8
830904 5.8 6.1 6.7 6.8 7.4 8.0
830905 5.2 5.6 6.1 6.0 7.0 8.1
830906 4.7 S.3 $.7 5.3 6.7 8.4
830907 4.5 5.0 5.6 5.2 6.6 8.6
830908 4,7 5.1 5.6 3.8 6.9 8.9
830909 5.0 5.4 6.0 6.6 7.6 9.8
830910 5.3 5.6 6.0 6.0 owo== 8.1

830911 I 5.8
Monthly Value 4,5 =—ae== 7.6 5.2 wme== 9.8

===== Data not availsble.
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Appendix Table A-"7 Datapod temperature recorder data summary:
intragravel and surface water temperatures (C)
recorded at Mainstem Susitna River at LRX 9 -
Site 2, BM 103.2, GC S27NO5W26DAA.

September 1983

Intragravel Surface Water
Date

Min Mean Max Min  Mean Max

830912 6.6 7.2 7.8 7.1 8.0 8.8
830913 6.7 7.0 7.4 7.2 7.8 8.5
830614 6.2 8.6 7.2 6.6 7.1 8.0
830915 3.6 6.1 6.6 5.9 6.7 7.6
830916 5.1 5.8 6.3 5.1 6.3 7.4
830917 4.8 S.6 5.9 4.5 5.8 6.8
830918 4.5 5.0 5.5 4.2 5.2 6.0
830919 4.6 4.9 5.2 4.6 5.2 5.7
830920 5.0 5.2 5.3 5.4 5.7 6.1
830921 5.2 $.5 6.0 5.7 6.3 7.2
830922 5.8 6.1 6.4 6.7 7.0 7.2
830923 4.9 3.5 6.3 5.2 6.1 7.1
830924 2.4 3.5 &.9 2.0 3.3 5.2
830925 .9 1.3 2.4 b -8 2.0
830826 .9 1.0 1.1 b ed 03
830927 .8 1.0 1.0 b «5 oS
830928 .9 1.0 1.0 b o3 .6
830929 .8 -9 i.1 ol .5 1.1
830930 1.1 1.7 2.6 1.1 2.2 3.5
Monthly Value o8 wmm== 7.8 o wwm—— 8.8

wwwww Dsta not available.
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Appendix Table /-7

(continued).

October 1983

Intragravel Surface Water
Date
Min Mean Max Min  Mean Max
831001 2.6 3.0 3.2 3.6 3.7 4.0
831002 2.9 3.2 3.5 }.5 3.8 4.3
831003 2.5 2.9 3.4 2.7 3.3 4.0
831004 1.8 2.2 2.8 . 1.8 2.4 3.1
831005 1.6 i.8 2.2 1.6 1.9 2.4
831006 1.1 1.5 1.8 .6 1.5 2.3
831007 -8 1.1 1.6 b -8 1.6
831008 o9 1.0 1.1 & 03 o9
831009 1.1 1.2 1.2 ) ) 6
831010 8 1.0 1.2 b o3 )
831011 o5 o7 -8 b o3 -6
831012 o3 o7 1.1 & .8 1.5
831013 1.0 1.3 1.6 1.4 1.8 2.2
§31014 .6 .9 1.2 o7 1.0 1.4
8310135 <5 -6 .8 ob .5 .9
831016 <3 -6 .6 b .5 .6
831017 N o7 -8 4 .5 .9
831018 o7 .9 1.1 b .6 .9
831019 ol -8 1.0 4 .6 1.1
831020 o o 8 o3 ) o6
831021 8 o9 .1 o a2 .6
831022 1.1 1.3 1.4 b e e
831023 1.1 1.2 1.3
831024 1.0 i.1 1.2
831025 o3 o7 i.1
831026 <3 ol o5
831027 o3 b ]
831028 .2 o3 A
831029 o3 o3 -
831030 o3 o3 ods
831031 ol ol «3 e
Monthly Value od 1.1 3.5 3 1.3 6.3

mmmmm Data not available.
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Appendix Table B-7 (comtinued).

November 1983

Intragravel Surface Water
Date

Min  Mean Hax Min  Mean Mex

831101 o4 R <3

831102 b b oS

831103 o mmme— o5
831104 =.1 .2 &b -.1 =,1 0.0
831105 0.0 .1 .2 -.2 =,1 0.0
831106 =-.1 .0 b =.l =.1 0.0
831107 -.1 .0 <5 =.1 =.0 6.0
831108 o2 .7 9 =.1 =.1 0.0
831109 =.1 o3 N3 =.1 =.1 0.0
831110 =.l o2 o3 -.1 =.1 0.0
831111 9.0 .2 o3 -.1 -.1 0.0
831112 .1 -2 -3 =.1 =.l 0.0
831113 0.0 .1 o3 =.1 =1 0.0
831114 =.1 .0 o W2 -.1 =.0 0.0
831115 =-.1 1 o3 =.1 =.0 0.0
831116 =.1 .0 o3 -.1 0.0 0.0
831117 =.1 -,0 .2 =.1 =.0 0.0
831118 =.1 =.0 o1 =.1 0.0 6.0
331119 0.0 .3 & =.1 0.0 ol
831120 .1 & .9 8.0 0 .1
831121 ) o3 9 0.0 .0 ol
831122 0.0 3 4 =.1 =,0 0.0
831123 .1 o3 b =.1 0.0 0.6
831124 -1 .2 -3 =.1 0.0 0.0
831125 o1 1 <3 =-.1 0.0 .1
831126 ol .2 -3 0.0 0.0 0.0
831127 6.0 o1 o3 0.0 0.0 0.0
831128 0.0 .2 .3 0.0 0 4
831129 .1 .2 .3 0.0 0.0 .1
831130 .1 .2 -3 0.0 0.0 o1
Monthly Value =.1 -2 .9 -2 -.0 1

~m=ew- Data not available.
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Appendix Table 4-7 (continued).

December 1983

Intregravel Surface Water
Date

Min  Mean Max Min  Mean Max

831201 1 o2 .3 0.0 0.0 .1
831202 0.0 ol -3 0.0 6.0 o1
831203 0.0 .1 o3 0.0 .0 1
831204 .1 o2 <3 6.0 0.0 0.0
831205 0.0 o2 .3 0.0 .0 .1
831206 0.0 .1 o2 0.0 .0 .1
831207 .1 ol 02 =.1 0.0 o1
831208 =1 0 .2 0.0 0.0 0.0
831209 0.0 .l o2 0.0 0 .1
831210 0.0 °3 o7 0.0 .0 .2
831211 =.1 .1 «S .1 0.0 .1
831212 =.1 =.1 0.0 =.1 0.0 .0
831213 =.1 -.0 0.9 =.1 ¢.0 6.0
831214 =,1 0.0 .1 =,1 0.0 ol
831215 =,1 0.0 .1 =,1 .0 o1
831216 =,1 .0 o1 =l .0 o1
831217 =1 0.0 .1 <.l 0.0 .1
831218 0.0 .0 .1 =.1 0.0 0.0
831219 0.0 0.0 ol 0.0 0.0 0.0
831220 0.0 0.0 .1 0.0 0.0 0.0
831221 .0 0.0 .1 0.0 .0 1
831222 .1 0.0 o1 8.0 0.0 o1
631223 0.0 0.0 ol 0.0 -0 o1
83124 0.0 .0 .1
831225 0.0 0.0 o1
831226 C.0 0 o1
831227 6.0 0.0 o1
831228 0.0 .0 .1
831229 0 ceece  cocse eceee 0.0 wowo= ol
Monthly Value =.1 .1 i =,1 .0 o2

~==ee Data not available.



T ey .

Appendix Table A-8 Datapod temperature recorder data BUMmATY:
intragravel and surface water temperatures (C)
recorded at Mainstem Susitna River at LRX 9 -
Site 3, RM 103.5, GC S27NOSW26ADD.

February 1984

Intragravel Surface Water
Date

Min  Mean Max Min Mean Max

840208 2.9 =ooc= 3.0 S .3
840209 3.0 3.2 3.3 ¢S 1.8 2.1
640210 3.1 3.2 3.3 1.7 2.1 2.4
840211 2.8 3.0 3.2 0.0 .8 2.4
840212 2.7 2.8 2.9 =.1 .1 .4
840213 2.7 2.8 2.9 =.1 o1 ol
840214 2.7 2.7 2.8 =1 .0 &b
840215 2.6 2.7 2.8 =.1 =1 o1
840216 2.7 2.7 2.7 =o1 0.0 o2
840217 2.7 2.7 2.7 <.l .1 .2
840218 2.6 2.7 2.7 =,1 =,0 0.0
840219 2.6 2.7 2.7 =.1 =.0 0.0
840220 2.6 2.7 2.7 =.1 =.0 o1
§40221 2.7 2.8 2.9 =1 .1 &
840222 2.7 2.7 2.9 =,1 .L o2
840223 2.7 2.7 2.8 -.l 0.0 .1
840224 2.7 2.8 2.9 0.0 -2 .3
840225 2.8 2.9 2.9 ol <2 .3
840226 2.7 2.8 2.9 0.0 o2 ed
840227 2.8 2.8 2.9 .1 .3 )
840228 2.7 2.8 2.9 0.0 .2 e3
840229 2.7 2.8 2.9 0.0 .1 s
Monthly Value 2.6 2.8 3.3 =.1 3 2.4

~ewe= Jata not available.
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Appendix Table A-8 (continued).

Harch 1984

Intragravel

Surface Water

Max

Date

Min

Min

HMean

Max

Mesn

1.5
-3
.2
4
.9
«3
o3
03
6
5
N
o
.8

8
&

.2

0.0
.0
02
2
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Appendix Table A-8 (continued).

April 1986

Surface Water

Intragravel

Date

Min

Min

Max

Mean

Max

Mean

%1?51&22651&13:@&26393850245;@33?1
L L @
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840420
840421
840422
840423
BL0424
840425
840426
8460427
840428
840429
840430

840401

4.9

'”oi

3.0 7.6

2.8

Monthly Value

wewss Data not available.



Appeadix Table H-8 (continued).

May 1984

Surface Water

Intragravel

HMax

Date

Min

Min

Mean

Max

Mean
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Appendix Table A-9 Detapod temperature recurder data summary:
intragravel and surface water temperatures (C)
recurded at Mainstem Susitna River at LRX 29 -

Site 1, RM 126.1, GC S3ONO3WIODCA.

August 1983

Intragravel Surface Water
Date
Min  Mean Max Min Mean Max
830824 8.7 8.9 9.1 8.4 8.8 9.4
§30825 §.1 8.4 8.8 7.5 8.1 8.8
830826 7.7 8.0 8.4 7.2 7.7 8.5
830827 7.9 8.1 8.6 7.7 8.3 8.3
830828 8.6 8.7 9.2 8.5 9.1 10.2
830829 g§.¢ 9.0 8.1 9.8 9.3 9.5
830330 8.9 ¢.0 9.4 9.0 9.4 iD.2
830831 8.7 8.9 9.3 8.5 8.9 9.4
%Sﬁth 1? ?& Iué ? ° ? D 9 oé ? @ 2 D iﬁ s 2
=== Datz pot availsble.
2 £ o™
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Appendix Table A-9 (continued).

September 1983

Surface Water

Intragravel

Date

Min

Min

Max

Mean

HMax
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Appendix ?&bl@fq“9 (contipued).

October 1983

Intragravel Surface Waterx
Date

Min  Mean Max Min  Mean Max
831001 2.6 2.9 3.2 2.9 3.2 3.6
831002 2.9 3.1 3.4 2.7 3.2 3.9
831003 2.7 3.0 3.3 2.1 2.6 3.2
831004 2.1 2.4 2.9 1.1 1.6 2.2
831005 1.8 2.0 2.4 ol 1.6 1.5
831006 1.5 1.6 1.9 -1 8 1.8
831007 1.2 1.4 1.9 -.1 .1 .9
831068 1.1 1.1 1.3 =.1 .0 .2
831009 1.0 i.1 1.2 G.0 0.0 0.0
831010 <9 1.0 1.1 ¢.0 0.0 0.0
831011 . .8 9 0.0 .1 <3
831012 o7 9 1.2 0.0 .5 1.2
831013 1.2 1.3 1.5 o7 1.0 1.3
831014 .9 1.1 1.4 0.0 o5 1.0
831015 o7 oG 1.0 0.0 o1 .3
831016 o7 .8 9 0.0 .0 .2
831017 o7 .8 .9 0.0 0.0 .1
831018 .8 -9 1.0 0.0 .l 3
831019 o7 .8 o9 0.0 .1 o
831020 o7 .8 -9 0.0 .0 .2
831021 o7 -8 9 0.0 1 3
831022 7 -8 9 =-.1 1 <2
831023 o7 .8 9 =.1 .0 .2
831024 o7 .9 1.0 -.1 .0 .2
8310235 .9 1.0 1.1 0.0 .0 -3
831026 .9 1.0 1.1 0.0 o1 <3
831027 .9 1.0 1.1 0.0 e=ec=- ol

831028 -8 .9 1.0

831029 o7 .8 .9

§31030 o -8 o8
831031 o7 .7 -8 -
Monthly Value o7 £.2 3.4 =.1 .6 3.9

==mme Jata not available.
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Appendix Table 7-9

(continued).

Ry TS W
afa oz 3° §

November 1983

Intragravel Surface Water
Date
Min HMean Max Min Mean Max
831101 o7 o7 -8 -
831102 o7 -8 -8

Monthly Value

e ? R ° 8

=== Data not available.
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Appendix Table A-10 Datapod temperature rtecorder data summary:
intragravel and surface water temperatures (C)
recorded at Mainstem Susitnz River at LRX 29 -
Site 2, RM 126.1, GC S30NO3Wi9DCA.

November 1983

Intragravel Surface VWater
Dage -
Min Mean Max Min Hean Max
831103 1.6 1.8 1.9 6.0 .1 1
831104 1.7 1.8 1.9 0.0 .1 o1
831105 1.7 1.8 1.9 0.0 .0 .1
831106 1.7 1.8 1.8 0.0 0 -1
831107 1.7 1.8 1.9 0.0 4 .2
831108 i.8 1.9 1.9 0.0 owoe- o2
831109 1.8 1.9 2.0 = e
831110 1.8 1.9 2.0
831111 1.9 1.9 2.0
831112 1.9 2.0 2.0
831113 1.9 1.9 2.0
831114 1.9 1.9 2.0
831115 1.9 1.9 2.0
831116 1.8 1.9 2.0 0.0 ==ee= 1
831117 1.8 1.8 1.9 0.0 o .1
831118 1.8 1.8 1.9 .0 .1 .2
831119 1.7 1.8 1.9 6.0 .1 .2
831120 1.7 1.7 i.8 0.0 o1 o2
831121 1.6 1.7 1.7 .1 .1 <3
831122 ¢6.0 1.5 1.7 ol 8 | o3
831123 1.4 1.5 1.6 .1 .1 .2
821124 1.3 L.b 1.5 0.0 .1 o2
831125 1.3 1.6 1.5 0.0 1 o2
831126 1.2 1.4 1.5 0.0 o1 .2
831127 =, 1.0 1.3 .1 o1 o2
831128 -8 1.1 1.2 o1 ol o2
831129 1.1 1.2 1.3 1 o1 o2
831130 1.2 1.2 1.3 o1 o1 .2
Monthly Value ol 1.7 2.0 0.0 wecw- <3

~mwww ara not available.
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Appendix Table &-/O (continued).

December 1983

Intragravel Surface Water
Date

Min  Mean Max Min  Mean Max
831201 1.2 1.2 1.3 ol ol +2
831202 1.2 1.2 1.3 o1 o2 =3
831203 1.1 1.2 1.3 .1 .1 .3
831204 1.1 1.2 1.3 ol 1 3
831205 1.2 1.2 1.3 | 1 .2
831206 1.1 1.2 1.3 ol o1 o2
831207 1.1 1.2 1.2 o1 el o2
831208 1.1 1.1 1.2 1 ol «2
831209 1.0 1.1 1.2 0.0 ol ol
831210 1.1 1.2 1.2 ol o3 -4
831211 1.1 1.2 1.2 ol «2 «3
831212 1.1 1.2 1.2 o1 o2 b
831213 1.1 1.2 1.3 02 b ¢35
831214 i.2 1.2 1.3 .2 o3 o3
831215 1.2 1.3 1.3 o3 N 6
831216 1.2 1.3 1.4 o3 oh 6
831217 ol memew 1.3 .0 o2 .6

Moanthly Value

°
et
[
[

&

a ° 0 O TR ° é

==—w= Data not available.
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sppeudix Table A-/C (cont

inued).

January 1984

Intragravel Surface Water
Date

Min  Mean Max Min  Mean Max

840112 0.0 we=w- 0.0
840113 .1 =.0 6.0
840114 =.1 =.0 0.0
840115 =,1 -,1 0.0
840116 =,1 -.1 0.0
840117 =,1 =.1 0.0
8460118 =l =1 0.0
840119 =.1 =.0 0.0
840120 ol =.0 6.0
840121 =.1 =-,0 0.0
840122 ! -.0 0.0
840123 =.1 0.0 .1
840124 - =.1 0.0 .3
840125 =.1 0.0 o1
8401126 -.1 0.0 0.0
840127 =.1 6.0 6.0
840128 =, 1 0.0 0.0
840129 =.1 6.0 6.0
840130 =.1 0.0 0.0
840131 =1 0.0 0.0
Momthly Value w,]  wmmme ol

Data not available.
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Appendix Table A-1© (continued).

February 1984

Intragravel Surface Water
Date '

Min Mean Max Min Mean Max

8401201 =.1 6.0 .l
840202 6.0 . 0.0 0.0
840203 0.0 0.0 .1
840204 =.1 0.0 0.0
840205 0.0 0.0 0.0
840206 ¢.0 6.0 i
840207 0.0 0.0 ol
840208 0.0 6.0 1
840209 6.0 -0 |
840210 0.0 .0 1
840211 0.0 0 .1
840212 0.0 0.0 .1
840213 0.0 0.0 o1
840214 0.0 0.0 .1
840215 0.0 6.0 .1
840216 6.0 0 ol
840217 8.0 0.0 .1
840218 G.0 0.0 ol
840219 6.8 8.0 .1
8460220 9.8 o1 o1
840221 0.3 6.8 .1
840222 0.0 0 .1
840223 0.0 0.0 .1
840226 ¢.0 0.0 .1
840225 0.0 0.0 o1
840226 0.0 .0 .1
8402127 0.0 0.0 .1
840228 6.0 .0 .1
840229 - 0.0 .0 .1
Monthly Value =.1 -0 1

8
&
8
[

wweee Data not available.



Appendix Table A-1O (continued).

March 1984
Intragravel Surface Water
Date

Min Hean Max Min Mean Max
840301 0.0 .0 .1
840302 0.0 G.0 .1
840303 0.0 .0 .1
840304 0.0 0.0 .l
840305 o ob oS 0.0 .0 |
840306 o4 o3 6 0.0 .0 ol
840307 b o9 6 0.0 0.0 .1
840308 o2 o3 o6 8.0 .1 ol
§40309 o2 o3 1 0.0 S ol
840310 w1 o2 o3 0.0 o1 o1
840311 0l mewee iy 0.0 =e=== ol
840323 0.0 ol b 0.0 -1 el
840324 ol el o3 0.0 A ol
840325 0.0 o1 o3 0.0 .0 o1
840326 0.0 .1 o2 0.0 .0 o1
840327 6.0 o1 o2 0.6 o1 .1
840328 6.0 ol «2 0.0 .1 ol
840329 6.0 o1 o2 ¢.0 0.0 ol
8460330 0.0 .1 o1 .0 .0 1
840331 0.0 .0 el 0.0 .l o1
Monthly Value .0 =m=w== N 0.0 =ee=-= o4

mmm=e Data pot available.
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Appendix Table A-IO (continued).

April 1984
Intragravel Surface Water
Date

Hin Meaa Max Min Mean Max

840401 0.0 0.0 | 0.0 .0 .1
840402 0.0 o1 1 0.0 o1 o1
840403 .1 0 .2 0.0 .1 .1
840404 0.0 .0 o1 0.0 .1 .1
840405 =.1 0.0 -1 6.0 o1 .1
840406 6.0 0 el 0.0 .0 -1
840407 =.1 0.0 .1 0.0 .0 .1
840408 =,1 0.0 .l 0.0 1 ol
8460409 .l 0.0 .1 0.0 | .1
840410 =,1 0.0 .1 0.0 o1 .1
840411 =.1 0.0 .1 6.0 .1 1
840412 ! 0.0 el 0.0 .1 1
8460413 =.1 0.0 .1 0.0 1 |
840414 ¢.0 0.0 .1 0.0 .1 o1
840415 0.0 0 .l 0.0 ol -1
860416 0.0 0 ol 0.0 .1 .1
840417 0.0 .0 ol 0.0 .1 .1
840418 0.0 o1 02 0.0 9 .2
8460419 =,1 1 <2 0.0 .1 o2
8460420 6.0 0 1 0.0 .1 o2
840421 0.0 o1 .2 0.0 1 .2
Monthly Value =.1 0 o2 0.0 o1 .2

i 8 F e
=119
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Appenlix Table A-/{ Ryan temperature data summsary: intragravel water
temperatures (C) recorded at Mainstem Susitna
River at R 136.1, GC S3I1INC2Wi%ADRB.

October 1983

Intragravel Water Temperature (C)

DATE
Min Mean Max

831001
831002
831003
831004
831005
831006
831007
831008
831009
83161¢
831011
831012
8310613
831014
831013
831016
831017
831018
831019
831020
831021
831022
831023
831024
831923
831026
831027
831028
831024
83103¢
831031
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Appendix Table @-i]| (contiuued).

Hovember 1983

intragravel Water Temperature (C)

Date

Min Mcam Max

831101 0.8 0.0 6.0
831102 0.0 6.0 0.0
831103 0.0 0.0 0.0
831104 0.0 0.0 0.0
831165 G.0 0.0 §.0
831106 G.0 0.0 0.0
831107 ¢.0 ¢.0 0.0
831108 0.0 0.0 0.0
831109 8.9 0.0 8.0
831110 8.8 03 .5
831111 o3 o3 )
831112 0.0 -0 o3
831113 0.0 .0 .5
831114 9.0 .0 o3
831115 0.0 6.0 0.0
831115 2.0 6.0 0.0
831117 0.0 §.0 6.0
831118 8.0 0.0 g.0
831119 0.0 0.0 0.0
831130 .0 8.0 0.0
831121 ¢.0 ¢.0 0.0
831i22 8.0 ¢.0 0.0
831123 0.6 0.0 6.0
831124 0.0 g.0 0.0
831125 ¢.0 6.C 8.0
831126 g.0 o3 )
831127 0.0 -2 o5
831128 0.0 o2 ]
831129 6.0 o1 e
831130 .3 23 o3
Monthly Value 8.0 1 e

i B am .o
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Appendix Table A~ (continued).

December 1983

Intragravel Water Temperature (c)

DATE
Min Mean Max

831201
§31202
831203
831204
831205
31206
§31207
831208
831209
83121¢
831211
8317212
§31213
831214
831215
831216
831217
831218
831219
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831221
831222
831223
831224
831225
831226
831227
831228
831229
831230
831231
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Appendix Table A~l! “continued).

Pl Sl

T

o ha

January 1984

Intragravel Water Temperature (C)

DATE
Min Mean Max
840101 0.0 0.0 0.0
840102 0.0 0.0 0.0
840103 0.0 0.0 0.0
840104 0.0 e 0.0
Honthly Value 0.0 - g.0

=== Datas not available.



Appendix Taeble A-/2 Datspod temperature rvecorder data summary:
intragravel snd surface water temperatures (C)
recorded at Mainstem Susitna River at
RM 136.1, GC S31iNOZIW19ADSB.

March 1984
Iantragravel Surface Water
Date

Mia  Mean Max Min  Mean Max

840302 0.0 === o1 =] omeow 0.0
840303 8.0 .l ol =,1 =.1 ¢.0
840304 0.0 ol ol ol | =,l 8.0
840365 0.0 ol ol =,1 =l 0.0
5@3% Geo ol ei mei @91 GOQ
840307 6.0 ol ol =, =,1 0.0
840308 6.0 ol ok =.1 .l 0.0
840309 0.0 -1 ol =.l =,0 0.0
840310 0.0 ol o1 =.1 =.1 6.0
840311 0.0 ol N | =,1 .l ¢.0
840312 0.0 ol .1 =2 =,1 0.0
840313 0.0 9 | .2 =.1 =.1 0.0
840314 0.0 ol .} =,1 =1 0.0
840315 0.0 o1 .2 =.1 =1 ¢.0
8448316 6.0 ol o1 -.4 =,1 0.0
840317 0.0 oL -2 =,1 =.1 0.0
840318 0.0 ol o2 =2 w1 6.0
840319 0.0 ol o1 =2 =.1 0.0
840320 6.0 ol .1 =,2 .l 0.0
840321 0.0 ol oL =.1 =.1 6.0
840322 0.0 ol o1 =,1 «.1 0.0
840323 0.0 o1 ol =,1 =o1 ¢.0
840324 0.0 ol .1 -.1 =.1 0.0
840325 0.0 ok a2 .l =,l 0.0
840326 0.0 .1 o2 =l =,1 6.0
840327 0.0 ol -2 =,1 =0 0.0
840328 0.0 .1 o2 0.0 0 oL
840329 0.0 ol .1 0.0 4 02
840330 0.0 o1 o2 0.0 o1 .2
840331 6.0 .1 o1 o1 o4 .2
Homthly Value 0.0 o1 o2 -2 =ol o2

wemwmm Data not available.
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Appendix Table A2 (continued).

April 1984

Intragravel Surface Water
Date

Min  Hean HMax Min  Mean Max
840401 6.0 o1 el .1 1 .2
840402 2.0 .1 .1 o1 .1 .2
840403 0.0 el o2 .1 .1 i
840404 0.0 .1 iy ol o2 >3
840405 0.0 ol .1 .1l <2 .3
840406 0.0 o1 o1 o2 o2 .3
840407 ¢.0 el o1 22 o2 <3
840408 0.0 ol ol .2 2 «3
540409 0.0 .4 0l o2 o2 b
840410 6.0 .1 o1 3 o3 NS
840411 0.0 o1 o2 ] b «3
840412 0.0 el .2 .3 o5 .6
840413 0.0 o1 -2 b oD .6
840414 0.0 o1 e2 o9 o7 o7
840415 0.0 .1 o2 .0 o7 .9
840416 o1 o1 el .8 1.0 1.0
8460417 0.0 o1 e2 1.0 1.1 1.2
840418 o1 o1 .2 1.0 1.2 1.3
840419 .1 o1 <2 1.1 1.2 1.3
840420 .1 .1 .2 1.1 1.2 1.4
840421 0.0 .1 2 1.1 1.2 1.4
8460422 o1 .1 o2 1.1 1.2 1.3
840423 1 o1 .2 i.1 1.2 1.6
8404624 ol o1 o2 1.0 1.2 1.4
840425 ol «2 <3 1.1 1.2 1.5
840426 o1 ol <3 1.0 1.3 1.6
840427 ol ol <3 1.1 1.3 1.7
840428 o2 «3 -3 1.1 1.5 2.4
840429 o3 3 -8 1.1 1.7 2.9
840430 o& ] o7 1.2 © 1.7 2.5

Monthly Value 0.0 o1 8
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Appendix Table A-!Z (continued). vae 204

May 1984
Intragravel Surface Water

Date
Min  Mean Max Min Mean Max
840501 6 .6 .9 1.1 1.9 3.1
840502 o o7 1.0 I.4 2.0 3.2
840503 03 e .9 L O 1.9
Menthly Value ol mwme= 1.0 1.1 ====- 3.2

=== Dagta not available.



Appendix Table A-i3 Datapod temperature recorder data summary:
intragravel and surface water temperatures (C)
recorded at Mainstem Susitna River at LRX 57 -

Site 1, RM 142.3, GC S32ZNO2W36CBA.

August 1983

Intragravel Surface Water
Date

Min Mean Max Min Mean Max

830824 8.5 8.8 9.0 8.2 8.5 8.8
830825 7.9 §.2 8.6 7.4 7.7 8.4
830826 7.2 7.6 8.0 6.6 7.2 7.8
830827 7.8 8.0 8.5 7.4 7.8 8.7
830828 8.5 8.7 9.1 8.2 8.8 8.4
830829 9.1 9.3 9.4 8.9 9.1 9.6
830830 9.2 9.2 9.3 §.8 9.0 $.1
830831 8.8 9.1 9.4 8.1 8.5 9.0
Momthly Value 1.2 oo=e= 9.4 6.6 wom=e= 9.6

Data not available.
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Appendix Table A3 (continued).

September 1983

Intragravel Surface Water
Date

Hin Hean Max Min Mean Max

8§3090C1 §.2 8.5 8.8 7.3 7.7 8.1
830902 8.2 8.3 8.4 7.4 7.6 7.9
830903 7.7 8.1 8.5 6.7 7.1 7.8
830904 7.2 7.5 7.8 5.8 6.4 6.8
830905 6.9 7.1 7.3 5.6 5.9 6.3
830906 6.7 6.9 7.0 3.2 5.6 5.9
830907 6.6 6.7 6.9 5.2 5.4 5.6
830908 6.7 7.0 7.5 5.2 5.9 6.4
830909 Tl weo== 7.5 6.3 wo=o= 6.4
Monthly Value 6.6 wom=e 8.8 $.2 omwmw 8.1

——w== Data not svailable.
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Appendix T&bleik”’q-Dgsgpod temperature recorder dats summary:
intragravel and surface water temperatures (C)
recorded at Mainstem Susitna River at LRX 57 -
Site 2, RM 142.3, GC S32NO2W36CBA.

September 1983

Intragravel Surfece Water
Date

Min  HMean Max Min Mean Max

830913 7.6 7.8 8.0 6.5 6.6 6.8
830914 6.6 7.1 7.7 5.4 5.9 6.6
830915 6.4 6.7 7.1 5.2 5.5 5.9
830916 6.0 6.4 6.9 6.7 5.1 5.7
830917 5.7 6.0 6.2 4.4 4.6 4.9
830918 5.3 5.5 5.8 3.9 4.2 4.5
830919 3.2 565 6.0 3.8 4.2 4.6
830220 5.8 6.1 6.7 4.4 &.7 3.3
830921 6.7 7.1 7.3 3.2 5.6 6.0
830922 7.3 7.5 7.6 5.8 6.0 6.1
830923 S.3 6.6 7.5 3.7 5.0 5.9
830924 2.3 3.7 5.% N 2.1 3.7
830925 1.6 1.7 2.6 =.1 .1 .6
830926 1.6 1.6 1.7 =~.1 -0 0.0
830927 1.7 1.7 1.8 =.1 0.0 6.0
830928 1.7 1.8 1.8 0.0 0.0 0.0
830929 3 1.7 2.5 =.1 ob 1.1
830930 .9 1.4 2.1 1.0 1.6 2.3
HMonthly Velue 05 e 8.0 =] eeeee 6.8

—=—=w Data not available.
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Appendix Table A-!% (continued).

October 1983

Intragravel Surface Water
Date
Min  Mean Max Min Mean Max
831001 2.0 2.3 2.5 2.3 2.5 2.7
831002 2.2 2.4 2.7 2.4 2.6 2.8
831003 1.8 2.2 2.7 1.9 2.2 2.8
831004 o7 1.2 1.8 .7 1.2 1.9
831005 o2 .5 o7 ol oS o7
831006 02 6 <9 ol o5 9
831007 o1 ) N =.1 ol 6
831008 o2 <3 ob =.1 0.0 o1
831009 3 -4 & 0.0 0 ol
831010 3 b ol =.1 0.0 .1
831011 o3 o3 ol =,1 0.0 0.0
831012 4 o9 1.5 0.0 -6 1.2
831013 o3 1.2 1.5 ol o9 1.2
831014 2.4 2.7 3.4 -.l ] 1.0
831015 2.4 2.4 2.5 =.1 0.0 o1
831016 2.4 2.5 2.6 =.1 0.0 1
831017 2.5 2.6 2.8 =.l 0.0 ol
831018 2.6 2.6 2.8 =.1 0.0 0.0
831019 2.6 2.7 2.9 =.1 .0 .2
831020 2.6 2.7 2.8 =-.1 o0 ol
831021 2.7 2.8 3.0 0.0 .0 ol
831022 2.9 3.0 2.0 0.0 ol o2
831023 2.9 3.0 3.2 0.0 .1 3
831024 3.2 3.6 3.9 ol e ok
831025 3.2 3.6 3.9
831026 3.5 3.7 4.0
831027 2.8 3.2 3.8
8310128 3.3 3.6 4.0
831029 3.0 3.4 4.0
831030 3.5 3.7 3.9
831031 3.7 3.8 L
Monthly Value .1 2.2 4.1 =.1 <3 2.8

me—wmmee flapa not available.
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Appendix Table A-I1Y (continued).

»cme

November 1983

Surface Water

Intragravel

Date

Min

Max

Mesn

Mean Max

Mia
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mmme= Data not available.
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Appendix Table A-IY (continued).
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Appendix Table A~J4 (continued).
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Appendix Table A% (continued).

- e

February 1984
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Appendix Table A~'% (continued).

March 1984

Surface HWater

Intragravel

Date
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Appendix Table A-/Y (continued).

April 1984

L T

Surface Water

Intragravel

Date

Min

Max
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Mean Max
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Appendix Table A1% (continued).

May 1984

Surface Water

Intragravel

Date
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Max
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Mean Max
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sppendix Table A~l5 Datapod temperature recorder data summary:
intragravel and surface water temperatures (C)
recorded at Side Channel 10 - Site 1, RM 134.0,
GC S3INO3W31BBB.

August 1983

Intragravel Surface Water
Date

Min  Mean Max Min Mean Max

830824 4,7 4.8 5.0 8.7 9.0 9.3
830825 &7 4.9 5.0 8.0 8.3 3.8
830826 6,7 4.8 5.0 7.3 7.9 8.3
830827 4.9 5.0 5.1 8.0 8.5 9,2
830828 4.7 4.9 5.0 8.8 9.4 9.9
830829 4.7 4.8 4.9 9.4 9.7 10.0
§3083¢ 4.6 4,7 4.8 9.4 9.8 10.3
830831 &.7 4.8 4.8 8.5 8.8 9.4
Monthly Value 4.6 ewme= S.1 7.3 e==== 10.3

===== Data pot available.
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Appendix Table A~158. (continued).

@ v

September 1983

Surface Water
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Date
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Appendix Table A-I5 (continued).
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October 1983
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Appendix Table A-15 (continued).

November 1983

Intragravel Surface Water
Date
Min  Meen Max Min  Mean Max
831101 2.9 3.0 3.0 o o7 1.4
831102 2.9 3.0 3.0 o7 1.1 1.9
831103 2.8 1.9 3.0 .5 .8 1.6
831104 2.8 2.8 2.9 .4 .6 -8
8311405 2.7 2.8 2.8 4 o7 1.0
831116 o mm——— o4
831117 =.1 02 o4
831118 REAEE  RRREE  HRwRR
831119 TRRkR  ARERER  BRSeS
831120 BEREY  WEATE AEEEE
831121 wdhdd wickeR  GevRE
831122 FdEEE  RRAERE REREE
831123 SfdEw  AESEE RAwRD
831124 Bkwde  whwdR  Eaddw
831128 kdkkh  whdRd  ARERE -
831126 fdhd whdwdy  Ahdww
831127 s RwRwR dwwwd
831128 B s S I
831129 BhERE  kEkEE  akiw : -
831130 ERTRE  AAEER SREds
Monthly Value =] —men- 3.0 b mwemw 1.9

mewee Dgta not available.
wwEkk Data available; site frozen.
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Appendix Table A-jb

Datapod temperature recorder data summary:
intragravel water temperatures (C) recorded
at Side Chanmel 10 = Site 1 when the site
was frozen, RM 134.0, GC S31NO3W31BBB.

November 1983 (Site frozen)

Intragravel Surface Water
Date
Min Mean HMax Min Mean Max
831118 .2 =.1 0.0
831119 =1.0 ) -, 2
8311120 =1.,& =1.2 =.9
831121 =.9 =.6 =.3
831122 =.3 -2 =.1
831123 ~,3 «e2 =.1 e oo
831124 -1.9 =0 -3
831126 3.0 =2.7 ~2.4
831127 2.5 =2.3 ~-1.9
831130 =l.7 ===e= =1.4
Monthly Value =3,0 —=ew- 0.0

=== Datg not available.
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Appendix Table A-17. Datapod temperature recorder data summary:
intragravel and surface water tempevatures (C)
recorded at Side Channel 10 - Site 2, RM 134.0,
GC S3INQ3W31BEB.

November 1983

Intragravel Surface Water

Date
Min  Mean Max Min  Mean Max
831116 1.l == 1.3
831117 1.2 1.3 1.6
831118 1.4 1.6 1.7
831119 1.4 1.6 1.7
831120 1.3 1.5 1.6
831121 1.5 i.6 1.7
831122 1.6 1.8 1.9
831123 1.7 1.9 2.1
831124 1.8 13 2.0
831125 s 1.7 1.9 2.0
831126 1.7 1.9 2.6
831127 1.8 1.9 2.0
831128 1.8 2.0 2.1
831129 1.9 2.1 2.2
831130 3 b —wm=— 3.5 1.9 2.2 2.3
Monthly Value Jb mem—— 3.5 1.1 ==eo= 2.3

we=== Data not available.
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Appendix Table A7 (comtinued).

e s (9wt > i D

December 1983

Surface Water

Intragravel

Date

Mean Max Min Mean Max

Min
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-mwwe PData not availlable.
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{continued).

Appendix Table A-i

January 1984

Surface Water

Intragravel

Date

Max Min Mean Hax

Mean

Min
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Appendix Table A-I7 (continued).

February 1984

Surface Water

Intragravel

Date

Min

Min

Max

Mean

Max

Mean
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Appendix Table A-/7 (continued}.

oy, -

T

L IR i

March 1984

Surface Water

Intragravel

Date

Min

“Min

Max

Mean

Max

Mean
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Appendiz Table A~17 (continued).
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April 1984

Surface Water

Intragravel

Date

Min

Max

Mean

Max

Mean
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2763?515&lQééSS&élgslggﬁéw/&Sil

2 L L) -3 & L4 * L L3 L) @ e @ L o L] e

6563&??58?888?5?&.39692195260132
oo o omd uad oo ol od gund g ot

&,615.&@2 4?558@?8803:&.97791737&\52

9 & ® e Ll @ e L] @ Ll

323333333333&.33244445&455555@6

oo Y EI O OO T T P D Y et TN DD QD e YO DN P e P D O el e ed O
o9 e @& o e O Ll e & @ e @ L4 e @ b ¢ o6 @ e 6 @ o @ @ L 1 a L] L
g gond g e B I B I B B ] pund oGN] onf ond o] owd g oo veed o gu] omef €N @ O 09y

&éééé&ééééé%&,.&.33@&.555555666655

L L] o °

333333333333333333333333333333

a93333323322222222222333333:&.&..&9«

& L4 @ L] ©

3333333333333?43333333333333333

2221322211111111i@ﬂull@ﬁ.ﬁuiiile
1

L @ L4 L4 © ® o L4 L] L e L] L] L o -] @

33a§333333333333333333333333333

840401
840402
840403
840404
840405
840406
840407
840408
840409
840410
840411
840412
840413
84D4ls
840415
840416
840417
840418
840419
840420
840421
840422
840423
340424
840425
840426
840427
840428
840429
840430

.1

i3

4.3

o7

3.3 3.6

3.0

Monthly Value

sy

S

/w.f»
.



ey

Appendix Table A-17 (continuved).

o

<o e e

May 1984

> -

Surfsce Water
Mean

Min

Max

Intragravel
Mean

Min

Date

Max
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Appendix Table A-If. Datapod temperature recorder data summery:
surface water temperatures (C} recorded
st Side Chamnel 10 - Site 2 whea the site
was frozen, BM 134.0, GC S3INO3W31BEB.

December 1983 {Site frozem)

Intragravel Surface Water
Date —

Hina HMesn Maz Hin Measn Max
831218 PEeed P EPE  Febed =] .8 ovme= ol
831216 T . | L e =1.2 ~l.1 -1.0
831217  n o & JEE T = S G =§ .1 =, -, 1
831218 Shbbd  Spdbd  Sbbed =2 -1 0.0
Honthly Value PP EPPEE  bebed w] o2 emmme o1

-

Dats not availahle.
++bbe Data availsble: site not frozesm.

st
/f‘*?;;‘ ’“”’f{ufﬁ &j



Appendix Table A-1Y Datapod tempersture recorder data summary:

intragravel and surface water temperatuves (C)
recorded at Upper Side Channel 11 -~ Site 1,
RM 136.3, GC S3INO2W20BED.

August 1983

Intragravel Surface Watgr

Date

Min  Mean Hax Min Meun Max

830824 5.8 5.9 6.0 8.0 8.3 8.¢
830825 5.7 5.8 5.9 7.2 7.6 8.2
830826 5.5 S.7 5.8 6.7 7.3 7.8
830827 5.5 5.7 5.8 7.3 7.9 8.6
§30828 5.7 5.9 6.1 8.3 8.7 9.4
830829 6.0 6.1 5.2 8.7 9.0 9.1
830830 6.0 6.1 §.2 8.7 8.9 9.4
830831 6.0 6.2 §.2 8.0 §.% 8.9
Monthly Value §.5 ommo== 6.2 8.7 —=w== 9.4

memes= Data not available.
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Appendix Table A-1Y (continued).

September 1983

Surface Water

Intragravel

Date

Min

Max

Mean

Max

Mean

Min
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Monthly Value
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Appendix Table A-20, Datapod

temperature

recorder

intragrevel and surface

recorded at
BM 136.3, GC S31ING2W20EBD.

Upper

Side

data

oy G

summary: “°

water temperatures (C)
Channel 11 - Site 2,

September 1983

Intragravel Surface Water
Date -

Min  Mean Max Min  HMean Max

830912 4.2 4.8 5.5 4.6 6.1 9.3
830913 4,2 4.6 5.1 &.5 5.8 8.1
830914 4.0 4.4 4.9 3.9 5.1 6.2
830015 4,1 4.6 5.4 4.6 5.9 9.5
830916 3.6 4.3 5.3 2.2 5.0 9.1
830917 3.3 4,2 5.2 2.1 4.8 8.8
830918 3.3 6.1 5.0 2.1 4.5 8.2
830919 3.6 6.2 4.8 2.8 4.7 7.2
830920 4,2 4.5 4.7 4.8 3.4 6.3
8309121 4,3 4.6 5.2 4.9 6.0 8.0
830922 b.b 4.6 4.9 &.8 5.7 7.2
830923 3.8 4.3 4.7 2.8 &.5 5.2
830924 2.9 3.2 3.8 1.0 2.0 3.1
830925 2.7 3.1 3.8 .6 2.3 6.9
830926 2.7 3.2 3.8 .8 2.3 4,9
830927 2.7 3.2 3.8 : 2.4 4.7
830228 3.3 3.6 3.9 2.2 3.2 4.3
830929 3.6 3.7 3.9 3.0 3.6 4.3
830930 3.8 &.l 4.5 3.7 4.6 6.2
Monthly Yalue 2,7 ~weoe 8.5 b wmm= 9.5

~=—== Data not available.




Appendix Table A-20 (continued).

Ry g m

gctober 1983

Surface Water

Intragravel

Date

Min

Hax

Mean

Max

Hean
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Appendix Table A20 (continued).

November 1983

Saurface Waters

Iutragravel

Date

Max Min Mean Mazx

Mean
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Appendix Table A0 (continued).

December 1983

Surface Hater

Intragravel

Date

Min
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Appendix Table A0 (continued).

January 1984

Surface Water

Intragravel

Date

Min

Max

Mean

Mean Max
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Appendix Table A-20 (continued).

February 1984

Surface ¥Water

Intragravel

Date

Min

Max

Mean

Hax

Mean

Mia
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Appendiz Table A-20 (continued).

March 1984

Surface Water

Intragravel

Date

Min

Max

Mean

Mean

Min

Max
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Appendix Tabie A-20 (continued).

April 1984

Surface ¥Water

Intragravel

Date

Min

Mex

HMeean

Mean Max
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5527.&53939145676&613@4?919433&

® & @ ® L] ¢ @ ©® & © € @& © & @

Tawl1«8888@979@@;83583991@;890?9Hmm

46659?113@35?92032&3&.562@8@33&3
L]

L [ o @ L2 @ @ -]

&.33.&.44&?5@%:&&»aa,&v&.s.&.éé.&.aaéﬂﬁé,s,bse@???

363,@337562?.&.5?3&?25501368@7@85@

L] @ L4 ° L L 2 L

211.&2211211!*1222211533211323&3..%

6.%599@0?09?.&.»@33??377815393&.23,@?/@

e o ® L] & ] Ll @ L] L] @ @

55555558555555&3555555,@55@5&6Aoé

snl.p@g!&v&@?ééﬁé?&?é??éiﬁdgglé353@4@4
é;&‘lﬁ.i&.5555&.&.4@@&:@@@&..&.5%555.&.5555555

Q??9é30866555?398? ?2&.10233&;9 ,Q

o (-2 1 o -3 @ @ L] @ 9 o @ 14 [ L4 @

&333@.@&.&3333331@3333&&.44&‘&.@.@&.&5

wof €8 ¢ F VN @ b CD D €D oot 04 ) F WY O P 0 O © e N 0y T W D e 0 Oy D
9999997979339 33T TSI IIILISETE
$3399333333583955333383953353¢

11.3

53?

1.3

5.0 8.9

3.5

Moathly Value




Appendix Table A-20 (continued).

May 1984

Surface Water

Intragravel

Date

Min

Max

Mean

Hax

Hean

Min
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Appendix Teble A-2!. Dataspod temperature recorder data summary:
intragravel and surface water temperstures (C)
reccrded at Upper Side Chamnel 11 - $ite 3,
RY 136.3, GG S31NO2ZW20BED.

w o,

January 1984

Intragravel Surface Water
Date

Min Mean Max Min Mean Max

840111 3.3 w=me= 3.3 1.3 =wewe 1.9
840112 3.3 3.3 3.3 1.3 1.7 2.0
840113 3.2 3.3 3.3 1.0 1.5 1.9
840114 3.2 3.2 3.3 o7 1.3 1.8
840115 3.1 3.2 3.3 «3 1.2 1.8
840116 3.0 3.1 3.2 3 od o
840117 3.0 3.0 3.1 o3 o7 «9
840118 3.0 3.0 3.1 «3 -8 1.0
840119 3.0 3.0 3.1 -3 o7 1.1
840120 3.0 3.0 3.1 3 o3 .6
840121 2.9 3.0 3.1 e2 o3 -8
840122 3.0 3.0 3.1 .2 b o7
840123 2.9 3.0 3.1 o2 o3 o
840124 2.9 3.0 3.1 o3 -3 <3
840125 2.9 3.0 3.1 0.0 o2 03
840126 3.0 3.1 3.2 o2 .6 .9
840127 3.0 3.1 3.2 «3 oJ .8
840128 3.0 3.1 3.2 oS o7 1.1
840129 3.1 3.1 3.2 o7 1.0 i.4
840130 3.0 3.1 3.1 o2 .9 1.3
840131 3.1 3.2 3.2 -9 1.3 1.7
Monthly Value 2.9 3.1 3.3 0.0 & 2.0

=m=me Data not available.
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Appendix Table A-ZI. (continued).

February 1984

Surface Water

Intragravel

Date

Min
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Max

Mean
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Mean
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Appendix Table A-2l. (continued).

March 1984

Surface Water

Intragravel

Date

Max Min Mean Max

Mean

Min
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Appendix Table A-2) (continued).

[V-2

April 1984

Surface Water

Iatragravel

Date

Min

Max

Mean

Max

Mean

Min
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Appendix Table A2l (continued).

May 1984

Surface Water

Intragravel

Date

Max Min  Mean Max

Mean

Min
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Appendix Table A-22 Datspod temperature recorder data summary?'“ﬁ;??
intragravel and suvface water temperatures (C)
recorded at Side Chsnnel 21 - Site 1, RM 141.0,

GC S3I1NQ2WO2CAA.

August 1983

Intragravel Surfacr: Water
Date :
Min HMean Max Min Mean Max
§30829 3.9 eome- 6.0 8.2 eoo=-= B.S
830830 3.8 5.9 6.0 8.2 8.6 8.2
830831 5.6 5.8 6.1 7.7 8.1 B.7
Momthly Value §.6 —cwe== 6.1 7.7 =wo== 9.2

Data not svailable.




Appendix Table A-22 (continued).

- e g W
- -
af o sa - &

September 1983

Intragravel Surface Water
Date
Min HMean Max ‘Min  Mean Max
830911 3.2 5.4 5.8 7.1 7.4 7.7
830902 4.9 5.1 5.2 6.8 7.3 8.2
8306¢3 4.7 4.9 $.2 6.4 6.8 7.3
830964 4.5 &.7 6.9 3.5 6.0 6.6
830905 4.2 6.4 4.6 &.7 5.5 6.5
830906 3.9 6.2 4.4
830907 3.9 .1 4.4
830908 4.1 4.3 4.5 .
8309C9 4.1 4.3 4.7
836810 6.2 4.4 4.8
830911 4.2 4.5 4.8
830912 4.3 4.3 4.8
Monthly Value 3.9 ecme= S.6 4,7 ow=e= 8.2

-==w== Data not available.
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é{ppendix Table A-23 Datapod temperature vrecouder datsr summary:
intrag.avel and surface water temperatures {(C)
recorded at Side Chaunmel 21 - Site 2, RM 141.0,
GC S31INO2W02CAA.

September 1983

Intragravel Surface Water

Date

Min  Meam Max #Min  Mean Max

830913 6.1 6.2 6.2 5.3 6.1 7.5
830914 6.0 6.1 6.2 4,5 5.6 6.5
830915 6.0 6.1 6.2 S.1 6.0 7.3
830916 5.8 6.0 6.2 3.1 4,7 6.8
8309817 S.7 5.9 6.0 2.9 4.5 6.7
830918 3.6 5.7 5.9 3.2 &7 6.5
830919 5.7 5.8 5.9 3.8 5.3 7.1
830920 6.0 6.1 6.1 5.7 6-1 6.7
830921 6.1 6.1 6.2 5.3 5.9 6.6
830922 6.1 6.1 6.2 4.9 5.8 6.7
830923 5.9 6.0 6.2 3.3 4.8 3.0
830924 5.8 5.9 6.0 2.5 3.3 4.0
330923 5.7 5.8 5.8 I.1 3.2 4.9
830926 5.7 5.7 5.2 3.6 4.2 4.9
830827 5.5 5.7 5.7 3.5 4,3 4.8
830928 5.2 5.4 5.5 3.4 4.4 4.9
830929 4,9 5.1 5.3 3.8 4.3 4.8
830930 4,3 4.6 4.9 3.2 4.0 L
Honthly Value 4.3 wmemwe 6.2 il om—oe= 7.3

===« Data not available.
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Appendix Table A-23 (continued).

October 1983

Surface Water

Inuragravel

Date

Min

Max

Hean

Mean Max
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Appendix Table A23 (continued).

November 1983

Surface Water

Intragravel

Date

Min

Min

Mean

Max

Mean

Max
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831116
831117
831118
831119
831120
83iizl
831122
831123
831124
831125
631126
831127
831128
831129
831130

2.2 3.1

1.3

2.8 3.4

1.7

Monthly Value
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Appendix T-ble A-23 (comtinued).

December 1983

Surface Water

Intragravel

Date

Min

Min

Max

Mean

Max

Mean
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Appendix Tsble A23(continued).

Januvary 1984

Surface Water

Intragravel

Date

Min

Max

Mean

Max

Mean

Min
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wwwme Data not available.
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Appendix Table A-23 (continued).

Ty
P
- B - -

February 1984

intragravel Surface Water
Date :

Min  HMean Max Min  Mean Max
8460201 1.4 1.5 1.6
840202 1.5 1.5 1.6
840203 1.5 1.6 1.6
840204 1.5 1.5 1.8
840205 L.3 1.6 1.6
840206 1.6 1.6 1.7
840207 1.6 1.6 1.7
840208 1.5 1.6 1.7
840209 1.6 1.6 1.7
840210 1.6 1.6 1.7
840211 1.6 1.6 1.6
840212 1.6 1.6 1.7
840213 1.6 1.6 1.6
840214 1.5 1.6 1.6
840215 1.5 1.6 1.6
840216 - 1.5 1.6 1.6
840217 1.5 1.6 1.6
840218 1.5 1.6 1.6
840219 1.5 1.6 1.6
840220 1.5 1.6 1.6
840221 1.5 1.6 1.6
840222 1.5 1.5 1.6
840223 1.5 1.5 1.6
840224 1.5 1.6 1.6
840225 1.5 1.6 1.6
840226 1.5 1.6 1.6
840227 1.5 1.5 1.6
840228 1.5 1.6 1.6
840229 1.5 1.3 1.6

Monthly Value
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et
°
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mmewme ata not available.
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Appeadix Table AZ3 (continued).

March 1984

Surface Water

Intragravel

Date

Min

Max

Mean

Max

Mean

Min
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—=wmeme Data not available.
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Appendix Table A"23 (continued). 2=y

April 1984

Intragravel Surface Water

Date
Min Mesn Max Min  Mesn Max

8460401
840402
840403
840404
8460405
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Appendix Table A-Z3 (continued).

May 1984

Surface Water

Intragravel

Date

Min

Min

Max

Mean

Max

Hean
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Data not available.
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Appendix Tsble A4 Datapod temperature recorder data summsry:
intragravel and surfsce water temperatures (C)
recorded st Side Chanmmel 21 - Site 3, RM 141.0,
GC S31INO2WO0ZCAA.

Noveamber 1983

Intragravel Surface Water
Date
Min  Mean Max Min  Mesn Max
831;30 ol R 02 ""ol e 000
Moanthly Value S e o2 -]l e 0.0

<.

Date not available.




Appendix Table A-14 (continued).

December 1983

o g
P8, i“§

Intragravel Surface Water
Date

Min Mean Max Min Mean Max

831201 o1 o2 o2 =.1 -=.0 0.0
831202 .1 <2 o2 =,1 -.1 0.0
831203 o2 .2 02 =.1 =-.0 0.0
831204 -2 -2 .2 -1 0.0 0.0
831205 -2 3 o2 0.0 0.0 0.9
831206 02 o2 <2 0.0 0.0 0.0
831207 o1 o2 .2 .1 =.1 0.0
831209 ol o1 o2 TARER REARE wEREw
8312190 ol o1 o2 TEERE  AAERE EREERE
831211 o1 | | whkkE  kEREE ARER%
83121z 0.0 .l 21 ThkAE  FhERR AEERE
831213 6.0 .1 1 wirkiek  GREEE WEEES
831214 0.0 wwmo= .1 hirkd WAk hkkwEE
831221 0.0 wow== 0.0 =] eem=ee 0.0
831222 6.0 0.0 6.0 =, =.1 0.0
831223 =.1 0.0 6.0 =.1 =.1 0.0
831234 =.1 0.0 6.0 -2 =.1 =.1
831225 0.0 0.0 0.0 =.1 =.1 0.0
831226 0.0 6.0 0.0 =.1 0.0 - 0.0
831227 =.1 =,0 6.0 =.1 =,0 0.0
831228 =.1 0.0 8.0 =] e 0.0
Monchly Value =]  co=—- o2 ®,2 wememow 6.0

wmewe Dara not available.
#Ekd® Data available; site




Appendix Table A-2Y% {continued).

ey

~ 8 mag '.5‘ E

January 1984

Intragravel Surface Water
Date

Min Mean Max Min HMean Max

840110 w,] eeeos g.0 ]l meee= ol
840111 =1 =.1 0.0 ol nd o3
8@112 @oi "’@0 030 az 92 -3
840113 =.1. =,0 0.0 o2 o2 .3
8401146 =.1 =.0 0.0 2 o3 o3
840115 =1 =.0 0.0 3 03 b
840116 =.1 =.1 0.9 ] ol o
gé@il? "ol QeO 600 e& eéﬁ 05
840118 =.1 =.0 ¢.0 olt N 03
840119 =ol =,0 0.0 o o o3
840120 A =, 1 8.0 o2 -3 09
840121 =.2 =.1 6.0 0.0 o2 od
840122 ERERE  TEARE  SATER ket BuREe  SEedd
840123 BEREY  FEREE  AOERD FEREE  ERERE  AOEER
840124 BEEEE  TRERE ERASR SEhee  SEREEET  SHRRE
840128 SRARE  TEARET  SEREw Adddd  wRREE  SRERR
840126 Aldhd  RERET  Shees SRERE  BREER  wEREd
840127 HRERT  WRERE  SLwsS HEREE ERDEE  RERETE
84G128 ThERd  GUERR  SRRwd BRDER  LEREE  EREES
840129 wRBEE  ERBEE TRRER SirkAE  SRAER ELSEs
840130 FdEhE  TRATE  SERR% et S T
840132 REREE  FERRE AWk REAEY  FEERE  wwREd
Monthly Value w,d e 0.0 0.0 =w=== o5

=wwee Data not available.
wkdd® Data available; site frozen.
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Appendix Table A-2% (conginued).

February 1984

Intragravel surface Water
Date

Min Mean HMax Min  Mean Max

840202 FRELE ERGAE  ARERE o2 . 03
840203 Thwwd FEREE AEEEw ol ) -8
840204 FREEE AR FERE 6 o7 -8
840205 Fdekd wRdRE AR ol .8 8
840206 FRERE  AWHEE SRR of .8 9
840207 FREHE  wRdERd wRded -8 o9 1.0
840208 .9 -9 1.0
840209 -9 i.0 1.1
840210 -9 1.1 1.1
840211 1.0 1.1 1.2
840212 1.1 1.2 1.2
840213 1.1 1.2 1.3
840214 1.2 1.3 1.4
840215 1.3 1.3 1.4
840216 1.3 1.4 i.3
840217 i.4 1.4 1.5
840218 1.4 1.5 i.5
840219 1.4 i.5 1.5
840220 1.4 1.5 1.6
840221 s 1.5 1.5 1.6
840222 Sredrind 1.5 1.6 1.6
840223 ' i.5 i.6 1.6
840224 whdRd wRdRd  dwawd 1.5 1.6 1.6
840225 TRl 1.6 1.6 1.7
840226 1.6 1.8 1.7
8460227 1.6 1.6 1.7
840228 1.6 1.7 1.8
84022% 1.6 1.7 1.8
Momth.y Value wEEER SEAEE Rwded o2 1.2 i.8

wuhkw® Data available; site frozem.
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Appendix Table A-2Y (continued).

March 1984
Intragravel Surface Water
Date

Min  Mean Max Min  Mesn Max

840301 FRGEE  RAAWR dkdwd 1.6 1.7 1.8
8403062 FEETE AEAEE wRRES 1.7 1.8 1.8
840303 FTEwE ARWEL Rddd 1.7 1.8 1.8
840304 wEERL  AREEE FURER 1.7 1.8 1.9
840305 wEEER AEREE TEewd 1.8 .9 1.9
840306 ikl wRARd dhdwd 1.8 1.9 1.9
840307 FEEER  BWETF ARRER 1.8 1.9 2.0
840308 wleRwd  wEWEE ddeds 1.9 2.0 2.1
3460309 FRURE AAEAE SdER 2.0 2.0 2.2
840310 ERARE AWEWE wRwed 2.0 2.2 2.6
840211 ThEEE  EAREE ERwER 2.1 2.2 2.4
840312 TEERE ddSad hhRdw 2.0 2.2 2.5
840313 wEEh%  wdRdk  AEEew 2.0 2.2 2.6
840314 wARER  AAwERE  wRwhn 2.2 2.3 2.6
340315 FHRERR  ARBIR AR 2.2 2.6 2.7
840314 FEERE  FEEEE wwEEw 2.1 2.3 2.7
840317 ERTER  EERER ARREw 2.1 2.3 2.6
840318 TEETRE  FRREE dkdww 2.1 2.3 3.0
840319 wREAEE RERRT SRR 2.2 2.2 2.6
840326 RhERE  ARAIE Awwsd 2.2 2.4 2.7
840321 FEERR  FABED AAEER 2.2 2.4 2.6
840322 ThEER  FERERE ARER 2.2 2.3 2.5
840323 aERRE  TRWAE wEdew 2.3 2.4 2.5
840324 TEIEY  WRdER  AdEwd 2.3 2.5 2.6
8460325 lrkdrd wRwER SRR 2.3 2.5 2.8
840326 Fhdeh®  whEER  AEEER 2.4 2.5 2.8
840327 il BRERE ARERE 2.4 2.5 2.8
840328 ARGRE FkERE TwwEd 2.4 2.6 2.9
840329 FREEE  ARBEE AAWER 2.5 2.7 2.9
840330 WEEHE AhREE hEwR 2.5 2.7 3.1
840331 FREER FAbER SRRad 2.5 2.7 3.0
Monthly Value FhhEE  AEREY  REEEE 1.6 2.2 3.°0

whAw® Data available; sitz frozen
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Appendix Table A-ZY (continued).

April 1984
Intragravel Surface Water
Date
Min  HMean Max Min Mean Max
840401 THERE WFRERY IRvEAE 2.6 2.7 3.0
840402 FHEER  SEARE  GREww 2.6 2.7 3.0
840403 BEEER ARRAE SRwdd 2.6 2.8 3.4
840404 EFRRR RAEAE RAEE 2.6 2.8 3.3
840405 ERTAE FRAAE ARRAE 2.6 2.9 3.3
840406 FEEEE FREAE wEwwd 2.7 . 2.8 3.0
840407 TEIER AEEEE ARERE 2.7 2.8 2.9
840408 whdER  wREER Aweww 2.7 2.8 Z.9
840409 FRdRE FREES WRERRw 2.7 2.9 3.0
840410 TEREEE  FTRTRE AREEw 2.8 2.9 3.0
840411 e drde 2.8 2.9 3.1
840412 ThRERE  ERERE AWERW 2.8 3.0 3.2
840413 AALE 2.9 3.0 3.3
840414 wRREE  ARwEE wwEww 2.9 3.1 3.6
840415 FhEEE wEEwR FEREE 2.9 3.1 3.4
840416 fdrdh wbRdd dEdRw 3.0 3.0 3.1
840417 wEERE  EAERR Aawdw 3.0 3.1 3.2
840418 whddk  wEEES whRdw 3.0 3.2 3.3
840419 whERE  AEEEAE ERwad 3.0 3.2 3.4
840420 whdrd RRRd® wkwdw 3.1 3.2 3.6
840421 FEERE wAWEE Swsew 3.1 3.3 3.8
840422 BREEE ARETE AERRw 3.1 3.4 3.7
8404623 wEERR  FREEE  Ahved 3.1 3.4 1.7
840424 ikt WREERE wRwRw 3.1 3.4 3.9
840425 wREREY  wEAdR SREwS 3.2 3.5 L.l
840426 wkddd wASRE dRdid 3.2 3.6 4.3
840427 FEEATR RRANE ARddw 3.3 3.9 5.0
8460428 el e ol 3.4 5.0 6.9
840429 1 o3 -8 4.4 6.0 7.9
840430 od 1.0 2.0 5.2 7.1 9.8
Monthly Value ol me—me 2.0 2.6 3.4 9.8

=—wm=ew 0ata not available.
#hik® Data available; site frozen.
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Appendix ?&bl@éQ”Z}f(caatimwed),

May 1984

Surface Water

Intragravel

Date

Min

Min

Max

Mean

HMax

Mean
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990112‘&1219923065555&03
pud g oonl omd ond ol o] ewd owd L B
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Houthly Value

o em e

wemwes Data not available.



oy,

Appendix Table A-25 Datapod temperature recorder data summary: MRS

intragravel and surface water tempertures
{C) recorded at Side Channel 21 - Site 3

when the site was frozen, RM 141.0,
GC S31N02W02CAA.

" December 1983 (Site frozem)

Intragravel Surface Water
Date

Kin Mean Max Min Mean Max
831208 S R 2 =,2 =.1 -.1
831209 Pobbd FPPbd  bddbd =4 -,2 =,2
831210 N R S T = = I T =, 5 @b w b
831211 Foppd  SPPed  PEded = & = b =4
831212 D & T O = b -4 =, &
831213 S I T T T T -, 5 -.b =4
831214 Peded  cbbdt  bhbid RN P - b
Monthly Value ©e) wwee= =.l

——me= Data net available.
++++¢ Data available; site not frozen.
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Appendix Table A-25 (conrtinued) .

Jenusry 1984 (Site frozen)

Intragravel Surface Water
Date

Min Measn Max Min HMHean Max
840122 -.3 =2 =.1 -, b =2 1
840123 -.4 =.3 =,2 =.6 =.3 -.3
840124 =7 o) .4 -1.0 =.8 .6
840125 =.9 -7 =.6 1.6 =1.1 =.9
8460126 =-1.1 =1.0 =.8 -1.7 =1.5 =1.3
840127 1.3 =1.2 -l.1 -1.8 =1.7 =l.6
840128 1.6 =1.3 =1.2 -1.9 =1.8 =1.8
840129 =1.5 =1.4 =1.3 1.9 =1.9 =l.6
840130 =1.6 =1.2 =i.1 =1.7 =1.2 -8
840131 =1.1 =9 =7 =.8 = =2
Monthly Value =],9 e==== =,1 =] .9 oe=ee ol

-m=== Data not available.
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Appendix Table A-25 (continued).

February 1984 (Site frozem)

Intragravel Surface Water’
Date
Min HMean Max Min Mean Hax
840201 =.8 =6 =.5 -2 o0 0l
840202 =.3 =e3 -.3 $obee  FEEPE  FeeEe
840203 =op =o3 =3 PEbbt bbb  SEbed
840204 =.3 -, 2 o2 R T - e
840205 .2 =2 -, 2 O = T A
840206 =,2 =2 -=.1 bt  Srbbd  bEPdd
840209 =2 =.2 -1 bbbt  Sbbed bbbt
840210 =,2 =,2 =1 S s R T
8401211 =.2 =.1 =,1 Fhedd  SPded  PPede
840212 =2 =,1 =,1 Peedd  PbbEd PP 0bd
§40213 =.2 =.1 =.1 e be  PPEdE  SdEed
840214 =.2 =,1 0.0 T T = I e
840215 =,2 =, 1 -, 1 $bbbd  SPEdd  SbdEd
840216 .2 <. 1 6.0 S K = = == T
840217 =,1 -,1 0.0 B S I S
840218 -.2 =.1 0.0 o S I e
840219 =2 =,1 0.0 Sepbe  EPebd bbb
840222 =.1 =.1 0.0 S S N - )
840223 -l =,1 0.0 X © = WA e
840226 =.1 -.1 0.0 Febbd  SbEbd PP
840227 -2 =.1 6.0 B S 2 R = S SN S
840228 =,2 -, 0.0 ™ T
840229 ! =.1 0.0 S N W AV AP Ar
Monthly Value =,8 =,2 0.0 @, 2 teddt .2

++4+44¢ Data available; szite not frozen.



Appendix Table A5 (continued).

March 1984 (Site frozen)

Iatragravel Surface Water
Date
Min Mean Max - Min Mean Max
840301 =ol =.1 0.0 PR T T = S
840302 =,1 e, 0.0 et PEEE  ehbed
840303 =l -l 6.0 oot  PEbet bbb
840304 =.1 “,l 8.0 Treed  FEedd  bEEdd
840305 =l =.0 0.0 P R s o
840306 =ol =o1 0.0 Peeed  Febbt  Pbbed
840307 =,l =0 0.0 S e s o
840308 =,1 =.0 0.0 Pebdd  Phedd  PEbed
840309 =.i =0 6.0 PR = T > = S S
840310 =l =.0 0.0 PR = = T > e e
840311 =1 =.0 ¢.0 R R Y
840312 =,1 =,0 ¢.0 N R = = = T e S
849313 =.1 =,0 0.0 R = = & > e = e
840314 ol =,0 8.0 L = = = e
840315 =,1 0.0 0.0 O N s L s o
840316 .l 0.0 6.0 Soede  FEEtd  bEeed
846317 =,1 =.0 0.0 Sebbt bbbt bbbt
840318 =1 =.0 0.0 N R T L = =
840319 =,1 =.1 0.0 R T T I e
840320 =.1 =,0 0.0 R = & = =
840321 ol =.0 6.0 Feed  FrEEd  teded
840322 =.1 -.0 0.0 e R = = = > S e
840323 =41 =.0 0.0 R R -
840324 =41 Y 0.0 $ebte  bebtd  PEeed
840325 =,1 0.0 0.0 U I e
840326 =1 0.0 0.0 T
840327 =.1 0.0 0.0 R = T = e =
840328 =,1 0.0 6.0 S R T e s
840329 =,k 0.0 0.0 Pbdte  PPedd  Pred
840330 wol 6.0 0.0 TR S & = & e
840331 =,1 0.0 0.0 ebetdr  beebd  dEebd
Hoanthly Value =1 w0 0.0 N = TR & T S N 2

+++4+ Data available;

site not frozen.
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Appendix Table A-2Z5 (continued).

April 1984 (Site frozen)

Intragravel Surface Water
Date
Min Mean Max Min Mean Max
840401 <.l 0.0 0.0 bbbt  teddd  Pdbed
840402 =,1 0.0 0.0 Fbett  PEEEE  Fhhed
860403 =,1 0.0 0.0 R
840404 =1 0.0 0.0 Febed  Pedbd  bbied
840405 =.1 0.0 0.0 TN = = e
840406 o} 0.0 0.0 Febed  Phebd  TEPde
840407 =l 0.0 0.0 PR & = = & R
840408 =,1 0.0 6.0 R o .
840409 =.1 0.0 ol T o S
840410 =,k 0.0 6.0 I = e N  and
840411 w1 6.0 o1 TEeed  BEPEE  PEPed
8404612 “ol 0.0 o1 bbbt Pedbe bbbt
8404613 =,1 6.0 ol I = o = s
840414 =.1 0.0 ol I S s
840415 =ol 0.0 ol Pebbd  bhbdd  bEbbd
840416 =.l =,0 0.0 I oL I = = =
840417 =.1 6.0 o1 R R = = T
840418 =.1 0.0 .1 b be  Pebet  ede
840419 «.1 0.0 o1 Pbbdd  Sebdd  bbbbd
840420 =] ¢.0 o1 R T = = TN
8404621 =ol 0.0 o1 T S e S Y
8460422 =,1 0.0 .1 S4ded  PEbbd  EPEPe
840423 =,1 0.0 o1 N R T T e
840424 =5l 0.0 el S I = = = = e e
840425 =.1 0.0 o1 S = IR = = = ST
840426 =,1 6.0 | bbbt  SbPed  Tbebd
840427 =ol 6.0 .1 R X o e o s
840428 =.1 0.0 ol S Y R T N e e o
Monthly Value =.1 =.0 o1 e be  bbbbd bbbed

+++++ Data available; site not f£rozen,

Ry wme g
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Appendix Table A-24 &atépoé temperature recorder data summary:

intragravel and surface water temperatures (C)
recorded at Lower Slough BA - Site 2, RM 125.6,
GC S30NO3W3OBDB.

August 1983

Intragravel Surface Water
Date :
Min  Mean Max Min Mean Max
830824 4.5 4.5 4.6 7.1 8.4 9.6
830825 4,5 meoome= &6 6.2 ome== 8.7
ﬁ@ﬁthiy Value L&e 5 CREDE B 4:6 6 .Z D BB 906

Data not available.



Appendix Table A-27 Datapod tempertaure recorder data summary:
intragravel and surface water temperatures (C)

recorded at Lower Siough 84 - Site 3, RM 125.6,
GC S30MO3W30BDB. -

August 1983

Intragravel Surface Water

Date
Min Mean Max Mirn  Mean Max
830825 6.9 —oe== 4.9 §.3 —ome= 9.2
830826 4.9 5.0 5.1 6.9 8.4 9.2
830827 4.9 5.0 5.1 7.9 9.0 11.1
830828 4.9 S.0 5.1 7.2 2.0 1l1.1
830829 4.8 4.9 5.1 7.4 8.5 11.0
830830 &7 4.8 4.9 7.7 8.3 §.6
830831 4.9 5.0 5.1 §.0 8.6 9.3
Monthly Value b,] ewo== 5.1 6.9 ew=== 1l.1

===w== Jata not available.
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Appendix Table A-27 (comtinued).

September 1983

Surface Water

Intragravel

Date

Min

Min

Max

Mean

Max

Mean

T QDH N DA NN AN DRSNS DNDO NS
‘Qﬁ

@ [ @ @ L] ® ® [ ] » 9 L 9 L @ o 2 L]

73?0999@98??65&5633&33235

L

8.6
9.9

9.1
8.1
1.7

ﬂUZBS.&»é6&!&&0033288@&31?3@19& =N 3

o [ e ¢ o 5 © @& @ e 9 e o ©®© s © =2 @ ¢ ©°

90876666?88888?1?»56556??5.&112223

qsvgﬁu.é‘?é18281365ﬁé$85@53589&520@35!y
@

-4 e ® L] o 9 e L % L

7555%&56??7??6&5&.@@5%@&. 13222

1110561@632521?2.&:&3@@1@9?3?8%.

. o @ @ e o @ L] -] -4 & a o ? @ L] @ L4 L] @ @

535566&?38383887?666?775222223

36993?9?&3856838?@@3962%@41&456@

2 @ & @ @ @ @ ® @ @ @ @

555:&.%55&77??1?6&6555&?%3222223

ﬂaggg?iq@@3913817&.@&&2@&‘968155?
@

@ @ @ @

55.&é‘é&f5%6?6?76655@&.56?52!&12222

830901
830902
830903
830904
830905
830906
830907
830908
830909
830910
830611
830912
830913
830914
830915
830916
830917
830918
830919
830920
830921
830922
830923
830924
830925
830926
830927
830928
830929
830930

10.0

6.0

366 65

505

1@6

Monthly Value

o s 49D G




Appendix Table A-Z7 (contined).

October 1983

Surface Water

Intragravel

Date

Mean

Min

nax

Mean Max

Min

|

H
1&63443?2929552&46956«91%3&@55&.328
L] i) [ o
WU T e e O S0 08 00 =t et 0 08 D 08 O ed 0 O el ot CNomd oed wd omd md emf oed et
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Appendix Table A-27(cont

inved).

November 1983

Intragravel Surface Water
Date =
Min Mean Max Min  Mean Max

831101 3 b -0 .3 .6 .k

831102 ol ) .8 b i 1.3

831103 o2 o3 .6 °3 .4 o7

831104 0d  eeomere ol 03 memo= N

831112 0l coceo .3 03 e 6

831113 .2 b o6 o2 A 03

831114 -6 o7 )

831115 -8 -8 .9 - -

831123 .2 o2 o3 .1 & .6

831124 o3 .5 o7 =.1 <2 oo

831125 od o7 .9 -

831126 08 mm—me .9 -

831127 1.9 w==== 2.0 by mmooe ]

831128 2.0 2.0 2.1 - ) . o3

831129 2.1 2.1 2.2 o3 . .6

831130 2.1 2.2 2.2 . oS -6
Monthiy Value ol mwmme 2.2 =, —eec== 1.2

———w= Data not available.
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Appendix Table A-277(continued).

December 1983

Intragravel Surface Water
Date

Min  Mean Max Min  Mean Max

831201 2.1 2.1 2.2 o3 .5 .6
831202 2.1 2.} 2.2 .3 .6 o7
831203 2.1 2,2 2.2 .6 o7 o7
831204 2.1 2.1 2.2 o7 o7 .8
§31205 2.1 2.1 2.2 o7 o7 .8
831206 2.4 Z.1 2.2 o5 .6 -8
831207 1.9 2.0 2.2 o3 b «3
831208 2.0 2.0 2.1 o3 mmmomes .6
831209 2.0 2.1 2.2 o5 o3 -6
831210 2.1 2.2 2.2 .5 .3 <6
831211 2.1 2.1 2.2 ) -3 .6
831212 2.1 2.1 2.2 <5 <3 .6
8312:3 2.1 2.1 2.2 o3 .6 o7
8312i4 2.1 2.2 2.2 .6 o7 .7
831215 2.1 2.1 2.2 o7 .7 .8
831216 2.1 2.1 2.2 o7 o7 .8
831217 2.0 2.1 2.2 o .6 o7
831218 1.9 2.0 2.1 -3 S .6
831219 1.2 =ewww 2.1 ¢5  emmee <5
§31220 o7 memene 1.0 0F eeewe -5
831221 b .5 o7 o5 .5 o3
831222 T BT A 3 .5 o5
831223 .3 3 o .5 %S .5
831224 o3 A .5 -5 oS .5
§31225 b <3 .6 5 <5 .6
831226 .5 o7 Vi <3 5 .6
831227 .6 .7 -8 .5 .5 .6
831228 .6 .6 ol o5 .5 .6
831229 .6 .6 o7 .5 5 .6
631230 .0 6 .6 <3 5 .6
831231 .8 .9 1.1 -3 5 -5
Monthly Value o3 1.5 2.2 3 .6 .8

= v < i s

e Data not available.
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Appendix Table A-27 (continued).

January 1984

Intragravel Surface Water
Date

Mirn  Mean Max Min  Mean Max

840101 b .5 -6 .5 +3 o3
840102 o3 b .4 .5 ) <3
840103 -3 o3 ) .3 .3 03
840104 o3 b ) o3 .5 <3
840105 ol .6 o7 «3 ] N
840106 .6 o7 .8 05 ] 6
840107 .6 o7 o7 <5 o3 .8
840108 N .0 o7 o3 «3 .6
840109 .6 N of o5 .5 &
84010 05 wem=e 6 0) =mmme o7
840111 o5 .6 .6 ) .6 .7
840112 +5 .6 o7 .5 .6 .8
840113 .6 o7 o7 .6 o7 .9
84014 .6 N o7 -6 o7 .9
8405753 .6 o7 .8 6 .8 .9
840116 .5 ) o7 ] .6 o7
84uil7 .6 .6 .6 N .7 8
840118 .S 6 .6 .6 o7 .8
840119 <3 o3 .6 .3 .6 o7
840120 Wb ) .6 5 o5 .6
840121 N b o3 .5 .3 .6
840122 o3 ol +3 o5 ) -6
840123 o3 ol o3 <5 .5 .6
840124 -3 b N .5 .5 o6
840126 03  mmesww <5 23 memm—— .6
840127 .3 A b 3 o5 oS
840128 .3 .3 o4 o3 o5 <5
840129 o3 b & .5 <5 .6
840130 b o <5 .5 .5 <3
840131 ols A a3 .5 5 .6
Monthly Value o3 e 8 o3 6 .9

- P - o o wn a <t cam o

wammeee flapa pnot available.




Appendix Table A2 (continued).

Febzuary 1984

Intragravel Surface Water
Date

Min  aean Max Min Mean Max

840201 b <3 o5 S o .6
840202 b b .5 .5 .5 .6
840203 b b .3 o5 o3 N
840204 N -4 <5 b .5 .3
849205 N b b .5 .5 .3
840206 b b .5 -3 .3 .6
840207 -3 b o5 <3 °5 .6
840208 .3 & o3 o5 .5 .6
846209 -3 oh & <5 .3 .6
840210 .3 b & <3 o3 .6
840211 .3 & & o3 .5 .5
840212 .3 & b .5 .5 .5
840213 .3 S b .5 .5 .5
840214 .3 ol .5 .5 .3 NS
840215 .3 b 5 o3 .3 .6
840216 0 4 o5 3 <5 6
840217 .3 b .5 <3 5 .6
840218 .3 4 o5 ed -5 .6
840219 4 ol o3 o3 .5 .6
860220 .3 Wb «3 <3 o3 .6
840221 <3 & ya o3 o3 .6
840222 .3 & .4 5 5 6
8406223 .3 N o .5 .3 .6
840224 -3 .3 & a <3 .5
840225 .3 .3 o A .5 o5
840226 .3 ol A oL e o5
840227 .3 -3 & N .3 e
840228 .3 .3 b N .5 .6
840229 .3 N o 5 .5 .6
Monthly Value o3 B <5 N 5 6




Appendix Table A-27 (continued).

March 1984
Intragravel Surface Water
Date

Min  Mesn Max Min  Mean Max

840301 -3 0 4 <5 ] .6
840302 o3 o3 3 <5 ) 6
840303 -3 ob & <5 S .6
840306 o3 4 03 -3 «3 o7
840305 4 N3 «3 <3 .6 o7
840306 & <3 6 ) .7 1.0
845307 o5 o3 o7 .6 o7 1.1
840308 e3 N o7 ) .8 1.0
840109 -0 .8 1.0 o7 i.1 1.4
840310 -8 1.0 1.2 .9 1.2 i.6
840311 .8 1.0 1.3 e 1.3 1.8
840312 .6 1.0 1.3 .7 1.2 1.8
840313 .7 1.0 1.4 .8 1.2 1.8
840314 . i.l 1.4 1.0 1.3 1.8
840315 .9 1.2 1.6 1.0 1.4 2.1
840316 .8 1.1 1.5 9 1.4 2.1
840317 ) 1.0 1.6 o7 1.1 1.9
840318 b <9 1.6 oS 1.1 2.0
840319 o3 <9 1.4 .6 1.1 2.0
840320 o7 1.0 1.4 .8 1.2 1.9
840321 -8 1 1.6 .8 1.3 2.3
840322 .6 .9 1.3 .3 1.1 2.2
840323 .6 1.0 1.6 6 1.3 2.3
840324 .6 1.0 1.6 8 1.2 2.2
840325 .8 1.2 1.8 .8 1.5 2.
840326 1.1 1.4 1.8 i.2 i.6 2.7
840327 1.2 1.4 i.8 1.3 1.6 2.5
840328 .9 1.5 2.% 1.0 1.8 3.3
840329 1.3 1.6 2.1 1.2 1.9 3.0
840330 1.2 1.7 2.4 1.3 2.0 3.3
840331 1.5 1.7 2.1 1.0 1.9 2.6
Heathly Value o3 1.0 2.4 ) 1.2 3.3

e . { ,?
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Appendix Table A-27 (continued).

April 1984

Surface Water

Intragravel

Date

Min

Max

Mean

Max

Mean

Min

.%42672‘1@.78973?32?&.591?296?811&

@ k4 @ L o @ @ @ L L

@ ) T G G T ey < Wy 3546?76978?88886@

1893853279892:@?@3&?20Ggsggl%wl..%af
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5151393.&,6§é3595§7343§7?96592?3
L]

L] e @ © @ ]

11 .l.l...... illliilliiizz 11223435

:@3@1%2@;7595?83&:@51&@&5564&.32%9@&‘&8&
?

& @ L [

223332?»2333&4&&&5555?é&zﬂ&u&u?&??

?65633@&36&686&99&& 6.9.&.99266?637@
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L4 © ® s o a @ @ ® Ed
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&2,&088.@3685@?&.?38&78399@693214
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.E...L it&iiliiﬁz}ilgzlliza&322333.&.@5

840401
840402
840403
840454
840405
840406
840407
840408
840409
840410
840411
840412
840413
840414
840415
840416
840417
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Appendix Table §-27 (continued).

May 1984

Surface Water

Intragravel

Date

Min

Min

Max

Mean

Max

Hean

QJQLE@N,SG‘%},B'&QSISZZZ lﬁs.ié
® ® L

© L L3 & & L3 ] ? ° L] 4

8388389@009960611998 6
ot e ool ol md ] g ped ol

29?9?953&530062.0515?205
& & L2
7666&6?88887?8888?6664

536798556&953?68289595
o @ ¢ & &
55555556665%55555&‘ 4333

559??68224&38?93:;@33*5?&

o & 1 L L4 L] @ L

??66677888?765:@665@333

?63523?&.674633529?,&113

@ @ ° @ ® ® ® ® L3

66666&6?7776666651@31433

71?9878?@i89396?ad@28§9
] @

2 L] [ @

555655567?565.354543333

840501
840502
840503
840504
840505
840506
840507
840508
840509
840510
840511
840512
840513
840514
840515
840516
840517
840518
840519
840520
840521
840522

.2

11

7.3

3&5

8.4

&.0

3.0

Monthly Value
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Appendix Table A-28 Datapod

temperature

recorder

data

summary:

intragravel aand surface water temperatures (C)
recorded at Upper Slough 8A - Site 2, RM 126.6,

GC S30NO3W20CCA.

August 1983

Intragravel Surface Water
Date
Min  HMeam Max Hin  Mean Max
830824 3.5 3.6 3.7 4.2 4.7 6.0
830425 3.5 mmm—- 3.7 3.6 ~oo=- 4.4
Monthly Vslue 3.5 =wee- 3.7 3.6 === 6.0

=== Data not available.



Appendixz Table A-28 (comntinued).

October 1983

Intragravel Surface Hater
Bate
Min  Mean HMax Mia  Mean Max
83202‘? 2@% T 30@ ioz R oS 15&
831028 2.7 2.8 2.9 o7 1.1 1.4
831029 2.4 2.5 2.7 N «9 1.2
831030 2.1 2.3 2.5 59 .8 1.0
831031 1.7 2.0 2.2 0.0 iy .5
lo? Dt 3;1@ 3.& e leé

Honthly Value

Data not asvailable.
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Appendix Table A-28 (continued).

November 1983

Intragravel Surface Water
Date
Min  Mean Max Min  Mean MHax
831101 1.5 1.6 1.8 3.0 .0 .1
831102 1.4 1.5 1.6 0.0 .0 .3
831103 1.1 1.3 1.5 - .0 ol
831104 -8 i.0 1.2 EhARE  KEFRE  AEERE
831105 .5 .6 .8 EdkAE  AEERR  kEked
831106 .5 .5 .5 deddrded  RBRRd  fRdhd
831107 o3 o .58 e I T T T R
831108 o2 02 A Skt whfdd  STERARE
831169 .1 .2 .2 fedrdl  WRREE  ERAwd
831110 o1 .1 .2 feddkd  whReE  EREwd
831111 -.1 0 .1 dkdkdd wREER BETRE
£°1112 seddrdy dewrddd bRddw fehddd  Qdwde  EERew
831113 dddad  ARdht  FEUSS FhSEE REESTS  LREL
831114 Bt = = BhkRR  wkddd  AAAES
831115 ddddd  TESNE  Twsew dfhed TEddd  AhRwd
831116 drkdetd  TRREd  LeRwd whhedy  AhRRET  EEREw
831117 fEhdE  EREEE  SREERS Grdrkd wNwASy bohwdd
831118 dhhdd  hdhdd FRwSd fedddE  whEde  wAETSE
831119 fddh® BREdd  FEvEw wEEEh  FEEEE  hhdvwd
831120 frhdRd whehk  AhEEd ddRukd REERE  bhewd
as3iiz: ffedid Lhded  AREed Rhvhd  wEEET  Redw
831122 Sddrkd wRdEd  AEEeE ShdAwe  ThEkhc  whEew
831123 fddrdd TdddE ATRERE ERERE  AEehy Evdwd
831124 FRRdd RERLh YReed RREEST WERLTE TEhed
8311%s HhEed  HEERY CRREE EhEEE  EFHEXET LEIeS
831126 ddded wRdRd  FRwew TdeEdl dwsdw Rewed
831127 FRdRdE TEYLR  Revew Fdrdedd  Ahbed  Ahkww
831128 EhdEdr  SEhdw ThEYRY dfededd  AEdwd RERdw
831129 whdady  Ludww T4 A% drkdrdd  Shdhd Towdd
83113¢ dRdad  ARERE EREAE fddhw  BAEAhR AWERAR
Monthly Value wol  emee 1.8 I L. .3
wemeceee Pata not available.
WfRl Noe s PR

Dats available;, site frozen.
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Appendix Table A~d9 Datapod temperature recorder data summary:
intragravel and surface water temperatures
{C) recorded at Upper Slough 8A - Site 2
when the site was frozen, RHM 126.6,

GC S30NG3W20CCA.

November 1983 (Site frozen)

Intragravel Surface Water
Date / :
Min Mean Max Min Mean Max
831104 R R = T T -,8 = & =.1
831108 Sbpdpd  Bbbed  bbddd «1,.5 =8 =.3
831106 Sbbdd  bodbd  PPbd -3.3 <2.3 =1.5
831107 Peedd  PEEEE  thPed =3.3 =2.6 1.7
831108 PPbde  rbdd  dddbe -3 .4 2.2 =§.2
831109 $Eee Lbbdd PP 3.5 =1.9 =-1.2
83111¢ N & - - s T =& .0 =3.1 “he?
§31111 PbEd  PEPEE  bPedd 4.4 =3 .0 =2.1
831112 = =.3 =1 &G =3.5 -1.9
831113 =] % =.8 -3 -4,% 4,5 =2.8
831114 =2.4 =2.0 =1l.%& -4 .9 =, 9 4.9
831115 =2.8 -2.6 -2.1 4,9 £ .8 -4 .3
831116 =2.1 =1.6 =1.4 -& & -3 .6 =3.1
831117 =1.8 -1.6 =1.4& =& .7 4,2 =3.4
831118 =1.8 -1,.7 =1.5 =% .9 =3.9 =3.3
831119 =2.7 =2.2 =1.6 =4.9 =l G =4 .G
831120 =3.2 =3.0 =2 .6 -4 ,9 -4 .8 -ly 2
831121 =2.6 =1.9 =] o3 4,2 =2.8 =1.6
831122 =1.3 =.9 ) =1.6 =1.2 =1.0
831123 =,7 -.6 =.5 =2.1 =103 =1.2
831124 =1.1 =.8 =6 =4 ,0 =2.7 =1.9
831123 =la7 =1.5 =l.1 =& .4 =4 .G =3.7
831126 =1.7 =1.6 =1.5 =3.8 =3.3 =2.8
831127 =1,5 =1.4 =1.2 =3.3 ~2.6 -1.%
331128 =}.2 =1.0 =8 =2.0 =1.6 1.2
831129 =8 o7 “of -] .8 =1.5 =1.3
831130 =] .0 =.8 =7 =2.7 =2.1 =1.3
Monthly Value =3l e =1 -4£.9 =2.9 -.1

wm y P

weemwe ata not available.
++eee Data available; site nct frozen.
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Appendix Table #-29 (continued).

December 1982 (Site frozem)

Intragravel Surface Water
Date
Hin Mean Max Min Mean Max
831201 =9 =.8 «.8 =2.0 =1.7 =1.5
831202 -{.1  =~1.0 =, 8 2.9 =2.3 -=1.5
831203 ={.1 =1.0 <=1.0 2.4 =2.1 =1.9
831204 1.1 =1.0 =9 =-2.6 =1.9 =1.3
831205 -.9 =.8 ) =1.4 =1.0 -.8
831206 =.8 -5 «.b -.8 -.7 -.5
831207 =.5 -4 . & =.9 =.7 =.5
831208 -.6 -5 =.4 =1.2 =l.1 =.9
831209 -7 -.& =5 =1.6 =1.3 ~=l.2
83121v =.9 -.8 =7 =1.6 =1.5 =1.5
831211 ~.8 -.8 =.7 =1.5 <=l.4 =1.3
831212 =.8 =.7 =.8 1.6 =1.4 -=1.3
831213 =.8 =.8 =7 =1.6 =1.5 ~1.3
831214 =.9 -.8 -, 7 =1.9 =1.7 =1.3
831215 =}.1 =1.0 -.8 =2.3 2,1 -1.8
831218 =1.2 =i.2 =1.0 =2.4 =2,2 =2.1
831217 =1.7 =l.1 =1.0 =2.1 -1.§ =1.6
831218 =1.8 =,9 =.8 =1.6 =1.5 =1.4
831219 -8 =.6 =3 =1.% =2 =.1
831220 =4 =.3 «.2 -.2 =.1 0.0
831221 Pl e =.1 =l e 0.0
Menthly Value -1.2 =-.8 =1 2,9 =l.4 0.0

-—mw= Dats not available.

a 0y
F } &%«5# o

{3



@

s
w4 naT . W)

Appendix Table £-30 Darapod temperature recorder data summary:
intragravel and surface water temperatures (C)
recorded at Upper Slough 8A - Site 3, RM 126.6,
GC S30NQ2W20CCA.

December 1983

Intragravel Surface Water
Date

Min  HMean Max Min Mean Max

831221 3.0 =o=e-= 3.1 2.0 =~me==- 1.9
§31222 3.0 3.0 3.1 2.0 2.3 2.6
831223 2.8 3.0 3.1 1.8 2.3 2.5
83122« 1.5 1.9 2.8 1.2 1.6 t.4
831225 1.5 1.9 2.3 1.5 1.9 2.2
831226 2.2 2.3 2.% i.9 2.1 2.3
831227 2.3 2.4 2.4 1.9 2.1 2.4
831228 2.3 2.3 2.% 2.0 2.3 2.5
831229 2.3 2.4 2.5 Z.1 2.4 2.8
831230 2.4 2.4 2.5 2.0 2.3 2.6
83123} 2.4 2.5 2.6 2.4 2.7 2.8
Montchly Value 1.5 ==ew= 3.1 1.2 = 2.9

=== Data nof available,




