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With the excebtion of Appendix B, the information presented within all
appendices consists primarily of raw data tables and figures. Appendix
A includes texf materials presented in standard report format, with
Introduction, Objectives, Methods, Results and Discussion sections.
This format was selected in order to make it easier for people to use
information in Appendix A for purposes other than those related to
salmon 1incubation. Appendix B provides a complete 1list of all study
sites used on this report and thus concludes no text or data tables.
Appendices C-F primarily include tabular information, some summary

figures and very little text.

Tabular data presented in Appendices C, D, E and F is organized
according to study site location. Study sites are organized by river

mile, ascending from a downstream to upstream direction.
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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 throughout
the Susitna River Basin since 1981. The primary intent of the data col-
lection program has been tb characterize the seasonal intragravel and
surface water temperature regimes of the mainstem Susitna River and its
peripheral side channel, side slough, upland s]ough,'tributany mouth,
and tributary habitats. Results of these studies are summarized in
ADF&G (198la), ADF&G (1981b), ADF&G (1983a), ADF3G (1983b), ADF&G
(1983c) and Keklak and Quane (1984). Results of these investigations
ha?e been used by project 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 temperature

related models.

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

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



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

1) 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) to determine and evaluate the intragravel and surface water
temperatures 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-pdtential water source for possible

-mitigation-activities.

This appendix summarizes the results of these winter temperature inves-
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2.0 METHODS

2.1 Site Selection

The locations 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 according to study objective.

2.1.1 Mainstem Temperature Evaluation (Objective 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/incubation 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 stations located
in the Susitna River basin during the 1983-84 winter

RM 136.1

primary spawn./

mainstem

intragravel

2 River mile is calculated to within 0.1 mile of temperature station.

A-4

season.
River Mile/2 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 9 . 128.5 incubation eval.
secondary spawn./ side slough surface
Slough- 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 sTough intragravel —
STough ‘10 134.0 incubation eval. surface and
(northwest chann.) primary spawn./ upland slough intragravel
Slough 11 135.5 incubation eval.
e primary. spawn./.. - .side slough. —intragravel
-STough 11 - --135.7 -~ -incubation eval. o - -surface and
primary spawn./ side slough 1intragravel
Mainstem at 136.1 incubation eval. surface and
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Appendix Table A-1 (Continued).

River Mile/® .Study Temperature
Site Trib. Mile Objective Habitat Data Type
|
Upper Side 136.3 incubation eval. surface and
B Channel 11 primary spawn./ side channel intragravel
o Indian River 138.6/ 1incubation eval. ' surface and
. 0.2 secondary spawn./ tributary intragravel
|
L Side Channel 21 141.0 incubation eval. surface and
primary spawn./ side channel intragravel
[
| STough 21 141.8 incubation eval. surface and
(Tower portion) primary spawn./ side slough 1intragravel
I ' ’
-
e STough 21 142.0 incubation eval. surface and
| (upper portion) secondary spawn./ side slough intragravel
.
L] Deadhorse 120.9 preliminary
Creek /1.0 mitigation eval. tributary surface

}g 2 River mile is calculated to within 0.1 mile of temperature station.
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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 also installed within a study location to
determine variable conditions within the site, to avoid data loss, or to
collect temperatufes at sites which were not likely to dewater or

freeze.

2.1.3 Preliminary Mitigation 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
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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 only at two

‘Tocations within a study site.

- 2.2.1 Peabody-Ryan Temperature Recorders (Thermographs)

The Peabody-Ryan model J-90 temperature recordefs (thermographs) contin-
uou$1y record temperatures on a 90-day strip chart. Instrument accura-
cy, as stated by the manufacturer, is #0.6°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 screéning process

a calibration factor was applied to each instrument. Thermographs found

in error by more than 2°C at either screening temperature are returned

—to-the manufacturer for-calibration. - -~ -

Peabody-Ryan temperature‘recorders 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 instantaneous water temperature

measurement is taken using a calibrated Brooklyn thermometer (accuracy
+0.1°C). Field installation procedures are outlined in the FY 84 ADF&G
Su Hydro Aquatic Studies (May, 1983 - June, 1984) Procedures Manual
(ADF&G 1984).

s




2.2.2 ‘Omnidata Temperature Recorders (Datapods)

Omnidata model DP2321 two channel temperature recorders (datapods)
simultaneously record water temperatures using TP10V temperature probes.
Instrument accuracy, as stated by the manufacturer, Omnidata Inter-
national, is +0.1°C. Temperature data are recorded on an 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
operating condition of the dinstrument 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 datapod recorders and probes are period-

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 movement can sever 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)

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 detérmined 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

SR T
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strip chart remova1'rather 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 anomalous data. From tﬁese corrected
data bases, daily, USGS water year weekly, and monthly minimum, mean,
and maximum temperatures were computer calculated and reported in tables

and plots.

During the winter season, field observations indicated that several
intragravel and surface water temperature sites were frozen. These
resulting low 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.

A-11
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3.0 RESULTS

A summary of the results of the 1983-84 winter temperature studies is
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 seﬁson period of record for each of the stations are
presented in 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 Objective 1l: 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 dintragravel water - temperatures were collected at three

LRX 9 locations using a datapod temperature recorder: Site 1, Site 2

"and“STtéVBI‘iTemperatures 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 to late December when the probes were severed by ice

A-12
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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

presented.in Figure A-2.

Overall temperatures recorded at Site 1 were decreasing from August 24
to September 11. However, surface water temperatures were generally
warmer than intragravel temperatures. At Site 2 temperatures continued
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 temperaturés
by late-October. Mean daily intragravel temperatures at Site 2 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 water
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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Figure A-2. Mean daily surface and intragravel water
temperatures recorded at Mainstem Susitna
River at LRX 9 - Sites 1 and 2 (RM 103.2)
and LRX 9 - Site 3 (RM 103.5) during the
1983-84 winter season.
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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 recorders at two locations: Site 1 and Site 2.
Temperatures were obtained at Site 1 until November 2, when the
temperature probes were moved further into the river, to Site 2, to
avoid dewatering. Temperatures were recorded 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,
jce conditions and deep water prevented the installation of an
intragravel 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. Water year weekly temperatures 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 temperatures
remained similar. In late September, sdrface 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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Figure A

3. Mean daily surface and intragravel water
temperatures recorded at Mainstem Susitna
River at LRX 29 - Sites 1 and 2 (RM 126. 1)
during the 1983-84 winter season.
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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
b ranged from 0.0°C to 9.4°C. Between November 3 and December 17,
o 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
betweeﬁ 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
(5 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 month]y minimum, mean and maximum tempérétures
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 plot of mean daily temperatures is shown in Figure A-4.

Although intragravel temperatures were warmer than surface water

jﬁ‘ temperatures throughout the period of record, large differences in

| A-17
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temperature were not observed until mid-October. In early October both
surface and intragravel water temperatures had declined to approximately
0.5°C.  However, by 1late 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 O0Objective 2: Chum Salmon Spawning/Incubation Temperature

Evaluation

In support of Objective 2 continuous surface and intragravel water
temperatures were recorded at one mainstem site, three side channel
sites, eight slough sites, and two tributary locations throughout the
1953-84 winter study‘season. Results of these efforts 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 temperatures recorded

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

shown in Figure A-5,

Intragravel 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 -

périod intragravel temperatures near 0.0°C were recorded.

Intragravel and surface water temperatures were recorded using a datapod

o

temperature recorder from March 2 through May 3. Intragravel and

surface water temperatures were similar until mid-April, with tempera-

tures averaging near 0.0°C. In mid-April, slight increases in intra-
gravel temperatures were observed, while 1arger increases in surface
water temperatures were éeen. 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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Figure A-5. Mean daily surface and intragravel water

temperatures recorded at

the

Mainstem

Susitna River at RM 136.1 during the

1983-84 winter season.
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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. MWater year weekly temperatures are listed in Appendix Tables
A-53 to A-56. Meén 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 dintragravel water temperatures were decreasing.
However, surface water temperatures were more variable than intragravel
~ temperatures. Surface water temperatures were also 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 5.1°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 new _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 cdﬁditﬁdﬁs were
recorded at the surface water station from December 15 to -December 18.

Intragravel temperatures at Site 2 were stable, while surface water
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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 11 at three locations: Site 1, Sife 2 énd 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 monitored from
Septgmber 12 to May 31. The temperature station at Site 3 was installed
on January 11 to determine variations in temperatures occuring within
the side channel. Temperatures were recorded at the site through May

31.

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

Appendix Tables A-57 to A-59. Plots of mean daily surface and

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

Mean daily surface water temperatures recorded at Site 1 ranggd from 5.6
tqi9§0°c, while mean daily intragravel tempgratures varied;bétween 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

e
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Figure A-8. Mean daily surface and intragravel water
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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 monthly
intragravel water temperatures varied from 2.6°C to 6.4°C. Surface and
intragravel water temberatures recorded at Site 3 followed the same
trend as the temperatures observed at Site 2. Between January 11 and
May 31 mean daily surfacekwater 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-9.

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 movement. From
January 11 to May 22, only surface water temperatures were recorded at
the Site. A monitoring station was established at Site 3 on November 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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Figure A-9. Mean daily surface and intragravel water
temperatures recorded at Upper Side Channel
11 - Sites 1, 2 and 3 (RM 136.1) during the
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daily temperatures recorded at the sites are presented in Appendix

Figures A-10 and A-11.

Although 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 ;nd October both surface and intragravel water temperatures
were decreasing, howéver, 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
slightly. From November to January 10, intragravel water temperatures
were warmer than surface water temperatures although both showed similar
trends. From November wuntil January 10 intraQravg] temperatures
remained near 2.5°C. Excepf for a short period in January when surface
temperatures decreased to 0.7°C, surface water temperatures remained
near 1.5°C until late April when the temperatures began to increase. In
May, surface water temperatures at Site 2 ranged between 2.1°C and
13.1°C.
A-29
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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 31. The actual status of
the intragravel water temperature monitoring station is uncertain from
January 22 to April 27. However, the low and constant temperatures

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

Surface water temperatures at Site 3 increased gradually from Tlate
January until Tlate April. Mean monthly, February, March, and April
surface water temperatures were 1.2, 2.2 and 3.4°C, respectively. }n
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

Intragravel water temperatures at Site 3 remained near -0.1°C from
February through late April, possibly due to ice conditions. A sharp

increase in intragravel temperatures also occurred 1in Tlate April.

recorded—-in—late-May-before-temperatures-began-to—increase-again: ————

Intragravel water temperatures followed a temperature trend similar to
the surface water temperature trend through May althdugh intragravel

temperatures were lower.

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

site (Appendix Figure A-12). Because the data recorded at Site 3 prior

- A=32
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to January 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 generally higher, surface
temperatures at Sites 2 and 3 followed similar temperature trends

through May.

Because —very TittTe 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 dintragravel water temperature monitoring stations were

located in both the lower and upper portions of Slough 8A.

e
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3.2.3.1.1 Lower Slough 8A (RM 125.6)

Both surface and intragravel water temperatures were recorded at the
stage monitoring station in ﬁhe 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-65. 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 daily surface water temperatures were

approximately 8.5°C” while mean daily intragravel temperatures were
approximately 5.0°C.. By 1late 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 these elevated intragravel temperatures
appear to be anomalous, the instrument and probe appeared to be
operating accurately during this period. On December 18 intragravel
temperatures of approximately 0.5°C were again recorded.  Both
intragravel and surface temperatures measured approximately 0.5°C from

December through early March. In March and April, surface and

A




LE-Y

WATER TEMPERATURE (°C)

1G LOKER SLOUBH B8R - SITE 3

SH LORER SLOUBH 88 - 3ITE 3

I | |
SEP ocT NOV

Figure A-14,

! o | | |
DEC JAN FEB MAR APR

Mean daily surface and intragravel water
temperatures recorded at Lower Slough 8A -
Site 3 (RM 125.6) during the 1983-84 winter
season.

|
MAY

|
JUN

-~ v~



.:1 8 ™ SAT

intragravel water temperatures increased. Mean monthly intragravel and
surface temperatures in April were 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 8A (RM 126.6)

Intragravel and surface water temperatures were recorded at two

locations 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 1in Appendix Tables A-28 to A-30. Water year weekly
temperatures are listed in Appendix Tables A-66 to A-68. A plot of mean
daily temperatures recorded at the sites is presented in Appendix Figure

A-15.

Between October 27 and November 11 intragravel temperatures at Site 2
ranged 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“3ﬂthrougthecemberwzimwhen”theﬂstations¥were“*~WW“

moved to an open water lead at Site 3 .

Mean daily intragravel water temperatures recorded at Site 3 remained

near 2.8°C throughout the recording period. Due to a recurring probe

 malfunction and therefore an incdﬁpleté daté récord; mean dai1y450r%ace

water temperatures were not calculated from December 21 through March 5.

During this time, however, surface water temperatures were generally

s
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lower than intragravel water temperatures. The 1imited data‘avai1ab1e

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

3.2.3.1.3 Upper Slough 8A and Lower Slough 8A

A plot of mean daily intragravel and surféce 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
Slough 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 Slough 8A. The surface
water temperature probe in Upper Slough 8A malfunctioned in early March,

while the intragravel temperatures remained stable through May. At

A e (,

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
| temb;ratures were also recorded using a Ryan temﬁéréiu;é recorder at a
site referred to as the Slough 9 Incubation site from August 31 to

September 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

Slough 9 - Site 3 is shown on Appendix Figure A-17.
At Slough 9 dintragravel 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 -recorded—in —the-

northeast channel of Slough 10 from October 19 through May 22. Daily
énd monthly minimum, mean, and maximum temperatures recorded are
presented in Appendix Table A-33. Water year weekly temperatures are
Tisted 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

Lot
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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 134.0)

Surface and intragravel temperatures were recorded at one location in
the northwest channel of Slough 10 from Oétober 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
max imum témperatures recorded at Slough 10 - Northwest Channel are
presented in Appendix Table A-34. Water year weekiy 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 to 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 is presented in Appendix Figure

A-20. The mean daily intragravel temperatures in the Northeast and

A-45
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Northwest channels were similar and stable throughout the recording
period. Surface water temperatures recorded in the Northeast and

Northwest channels were also similar.

3.2.3.4 Slough 11 (RM 135.7)

Water temperatures Qere collected at two locations in Slough 11: Site 2
and the Slough 11 Incubation station. A datapod temperature 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. Water
year weekly temperatures are 1jsted 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 (in September) to 11.6°C (in May). Intragravel temperatures
were relatively stable throughout the period of record with temperatures
ranging betweén 3.0° (in March) and 4.4°C (in May).

Mean daily intragravel temperatures recorded at the Slough 11 Incubation

site were stable and ranged from 0.5°C to 0.7°C.
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3.2.3.5 Slough 21

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

Side Slough 21.

3.2.3.5.1 Lower Slough 21 (RM 141.8)

Surface and intragravel water temperatures were recorded at one site in
the Tower portion of Slough 21 from August 24 through May 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 water temperatures recorded in Lower Slough 21 exhibited
little variation throughout the recording period. Between August 24 and

May 31 intragravel temperature ranged from 3.4°C to 4.3°C. However, a

ranging between 0.0 and 11.6°C. Surface 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

the upper portion of Slough 21 at Site 1. Surface water temperatures

wide-range-of-surface-water temperatures-were recorded-with-temperatures— —
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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'week1y
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
STough 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 Slough 21 and Lower Slough 21

Surface and intragravel water temperatures recorded in the upper and

1ower.bortion of Slough 21 were compared to evaluate the temperature

differences -occurring—withinthe slough—(Appendix—FigureA-24). —The —

intragravel and surface water temperatures recorded 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. However, intragravel water temperatures recorded from the Tower

portion of the slough were stable from September through May.
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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 fromﬂSeptember 1 to May 31. Due to a malfunctioning recorder,
data gaps occurred from January 28 to February 6, and from February 10
to March 11. Between October 27 and May 20, the temperature station

located 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 temperatures recorded at
Sites 1 and 2 in Fourth of July Creek are presented in Appendix Tables
A-40 to A-42. MWater year weekly temperatures are presented in Appendix
Tables A-78 to A-80. Plots of the mean daily temperatures recorded at

the sites are shown in Appendix Figures A-25 and A-26.

Intragkavé] temperatures recorded in the tributary and the plume were
similar in September and October. However, plume temperatures appear to

lag behind the creek temperatures. During this period intragravel
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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 low 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
at-one location referred to as Site 3. Data were recorded from February
29 until April 25 when the recorder failed. Due to a malfunctioning

probe surface water temperatures were .not obtained until March 23.

Indian River are presented in Appendix Table A-43. Water year weekly
temperatures are reported in Appendix Table A-81. A plot of mean daily

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

E

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

possible 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-Ryan temperature recorder from December 22 through
May 31. Daily and month]y 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. Daily 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.
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3.4 Habitat Relatijonships

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 Appendix Figure A-29. A comparison of data 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 generally 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-Jdanuary-when—the—recorder-

failed. When the new probe was installed in an open lead on February 8,
surface 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

recorded at LRX 9 in Apri1. Ih'earTy May, surface temperatures at the .

site again decreased to 0.0°C and then increased 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-qu when increased temperatures were observed. From October
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), Upper 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 August and early November intragravel temperatures in
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general were aecreasing 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 Channel 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 Intragravel 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 1is 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°C 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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- 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,
Slough 9, Slough 11 and Upper Slough 21 is shown in Appendix Figure
A-33. Because mean daily data is available from prer STough 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 deéreased 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 overall. 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 STough 11 while temperatures recorded at Slough 9 and

21 were approximately 6.1°C and 5.8°C respectively.
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Figure A-33. Mean daily surface 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
Slough 21 - Site 1 (RM 142.0) during the
1983-84 winter season.
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3.4.3.2 Iniragravel 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 8A, Slough 9 and Slough 11 were stable. Mean
temperatureé 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 ranged from 3.1°C to 3.7°C. Mean daily intragravel
temperatures recorded at Slough 11 from August 24 through May 31 ranged
from 3.1°C to 4.3°C.
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3.4.4 Interhabitat Relationships

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

(RM 126.1)

Temperatures recorded at Slough 8A (upper and lower sections) and at the
Susitna River at LRX 29 were compared to determine possible relation-
ships 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 mainsfem Susitne River at LRX 29
were similar from September through February. In March surface tempera-
tures in Lower Slough 8A began to increase rapidly. Mainstem surface
temperatures remained near zero through mid-April when the recorder
malfunctioned. The small amount of data collected in the upper portion
of.the slough indicate that surface temperatures at this site are not
directly comparable to those recorded in the lower section of slough or

in the mainstem.

Again the intragravel 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 STough 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 slough and the mainstem.
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3.4.4.2 Upper Side Channel 11 (RM 136.3) and S16ugh 11 (RM 135.7)

A comparison of surface and intragravel temperatures recorded in Upper
Side Channel 11 and Slough 11 was made to determine similarities or
differences between habitat types. The overall surface water
temperature trends observed in Slough 11 and Upper Side Channel 11 are
similar. However, a wider range‘ of temperatures and greater
fluctuations in temperature were shown in Upper Side Channel 11. For
example, a dramatic decrease in temperatures which occurred in mid-May
at Upper Side Channel 11 was not pbserved in STough 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 throughout the recording
period while intragravel temperatures at Upper Side Channel 11 were
variable. From September through May mean daily intragravel

temperatures at Slough .11 ranged from 3.1°C to 4.3°C. Mean daily

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 LRX 57 was made to examine similarities among

the temperatures occurring at the sites. Appendix Figure A-39 shows
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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
temperatu%e were observed. From September through May the most similar
temperatures occurred in the upper and lower sections of Slough 21.
However, from November to May, surface water temperatures in the 1owér
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

mafnstem“at“tRX“57ﬁareWpresented‘Tn Appendix Figure 40. Due to 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

mplottedwwbecause_wthe,mijewwwas_ﬁpnobab]ymmftozenw"uhtilm_ear]y May. In

September and October, intragravel temperatures at all sites were

dissimilar.

From early November to mid-January, when -the recorders malfunctioned,

intragravei‘témperatures at Upper Slough 21 and Side Channel 21 were
extremely similar. From November through April, intragravel

temperatures at Lower Slough 21 and the mainstem Susitna River at LRX 57
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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
mainstem intragravel temperatures increased sharply while temperatures

on the lower 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 temperaturé studies is
presented by study objective. Discussions of the temperature data as
applied to modelling, effects on biological 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 except LRX'9 -
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, surfacé water temperatures near 2.0°C
were recorded aﬁ LRX 9 - Site 3 for approximate]y two days following the
installation of the intragravel and surface water probes at the site on
February 8. Temperatures at the site decreased to 0°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 LRX 57 locations. The
warmer surface temperatures occurring at LRX 9 - Site 3 may be the
result of groundwater upwelling which was also reflected in 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,
from mid-October through May intragravel temperatures at the stations
~were dissimilar. Often temperature differences wére observed within the
habitat 1ocat1'qn 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 intragrafvel temperatures recorded at LRX 9 were obser\)ed at
Site 3 when the intragravel probe was installed in an open-Tead 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 th‘e*""'i'nﬂ'ue‘n‘ce*of‘“”groundwa't'ér"‘ from the upper portion of STough 8A.

-However, no data are available from Upper Slough 8A at this time because

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

Va_rj_aj:_’_i_on s_in_intragravel temperature were_also_seen_at LRX 57 when_the

site was moved from Site 1 to Site 2 in September. Warm intragravel
t'emperatures of approximately 3.5°C were recorded at LRX 57 - Site 2
from mid-October to early May. The temperatures recorded during this
time corresponded directly to the intragravel temperatures recorded in
‘the lower portion of Slough 21. Stable temperatures were no Tonger
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

Mainstem Habitats

In support of Objective 2, intragravel water temperatures were recorded
only at one mainstem monitoring station established at RM 136.1.
Temperatures were monitored from October 1 to January 4, and from March
2 through May 3. Intragravel temperatures at the site averaging near
0.0°C were recorded until mid-April when temperatures began to increase.
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 (RM 134.0), Upper Side Channel 11 (RM 136.3) and Side
Channel 21 (RM 142.3) throughout the 1983-84 winter season. Tempera-
tures recorded within a habitat location were also often dissimilar
reflecting the influences of various groundwater sources. Within a
location one site was often observed frozen for various periods of time
while others remained free-flowing. No clear pattern of freezing was
observed within the side channel habitats. Although data is not avail-
able to define the relationship, the freezing and thawing are-probab1y

influenced by mainstem stage. Increased stage caused by ice jams can
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increase side channel (and slough) discharge either by overtopping or by
increasing groundwater flow. When overtopping occurs side channel or
slough temperatures oftéen 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 winter. At Site 3, the surface water temperature site was frozen in

December and January 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 thrbughout the period

of record. The freezing at Site 3 1in January 1 was concurrent with

extremely low ambient temperatures.
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Slough 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 temperatures 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
8A, 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 Slough 8A. The surface and intragravel station
at Upper Slough 8A - Site 2 was observed frozen from November to mid-

December when mainstem discharges increased.

Intragravel temperatures recorded at the sites in Upper Slough 8A,
Slough 9, and Slough 11 were similar throughout the winter season
averaging between 2.5 and 3.5°C. The monitoring stations were~pfobab1y

located in areas of groundwater upwelling.

Variability in intragravel temperatures within sloughs was observed in

STough 8A, Slough 11 and Slough 21. The intragravel temperatures
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recorded at the Lower Slough 8A site were similar to mainstem
temperatures. In Upper Slough 21 <dntragravel temperatures varied
throughout the winter and were generally similar to temperatures
recorded at the monitoring station at Side Channel 21 - Site 2.
Intragravel temperatures recorded at Lower Slough 21 were stable
throughout the Winter, however, the temperatures were genefaf]y warmer
than those recorded at the other slough monitoring stations.
~Intragrave1 temperatures recorded at Upper Slough 21 corfesponded
directly to those recorded at the mainstem monitoring station at LRX 57
indicating a possible common water source. In Slough 11 the intragravel
wtgmper&turesVrecordgd 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- locatedvwinMﬁthewwplumewwwasmmfnozenQNfromwwmida0ctobermmto-nMay,mnﬂ -

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 recorded at
MSiteul,weregsimilar,to those recorded at Site 2,7the a;tua1 temperatures
are warmer. It is difficult to explain the Vériabi1itywbefween 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. Thfoughout the winter season, intragravel and surface
temperatures recorded at Fourth of July Creek (Site 2) followed 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 minimal until mid-May when temperatures

varied as much as 4°C per day.

At Indian River very little data Qere 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 also 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 Mitigation Evaluation

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

and daily fluctuations were observed.
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Table A-2. ADF&G Susitna River mainstem, side channel, sloughs,
tributary winter temperature index, 1983-1984.
Instrument/
Temperature
Location 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 9 Datapod
Site #2 RM 103.2 Intra/Surface 09/12/83-10/22/83
S27NO5W26DAA 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 ‘ 7
© Site #3 RM 103,57 T ~Intra/Surface ~ 02/08/84-03/06/84
S27N05SW26ADD Intragravel 03/07/84-03/22/84
Intra/Surface 03/23/84-05/31/84
Deadhorse Creek Thermograph
RM 120.9 TRM 1.0 Surface 12/22/83-05/31/84
S29N04W14BCB
Lower Slough 8A Datapod
Site #3 RM 125.6 Intra/Surface 08/25/83-11/04/83
S30NO3W30BDB Intra/Surface 11/12/83-11/13/83
_Intra/Surface = 11/14/83-11/15/83
Intragravel 11/25/83-11/26/83
Intra/Surface 11/27/83-05/22/84
Susitna River at LRX 29 Datapod
Site #1 RM 126.1 Intra/Surface 08/24/83-10/26/83
S30NO3W19DCA Intragravel 10/27/83-11/02/83
Susitna River at LRX 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 Datapod
Site #2 RM 126.6 Intra/Surface 10/27/83-12/21/84
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Location

Instrument/
Temperature

Type

Record

Upper Slough 8A
Site #3 RM 126.6
S30NO3W20CCA

Slough 9
Incubation site
RM 128.5

S30NO3W16CBC

Slough 9 :
Site #3 RM 128.6
S30NO3W16BDC

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

S30NO3W0O3DAC

Fourth of July Creek
Site #2 RM 131.1
S30NO3WO3DAC

Side Channel 10
Site #1 RM 134.0
S31NO3W31BBB

Side Channel 10
Site #2 RM 134.0
S31NO3W31BBB

Slough 10 Northwest
RM 134.0
S31NO3Y36AAA

Slough 10 Northeast
RM 134.0
S31NO3W36AAA

STough 11
Incubation site
RM 135.5

S31NO2W19DDD

Datapod
Intra/Surface
Intragravel
Intra/Surface
Intragravel

Thermograph
Surface

Datapod
Intra/Surface
Intragravel
Intra/Surface
Intragravel
Intra/Surface
Intra/Surface

Datapod

Intragravel
Intragravel
Intragravel

Datapod
Intra/Surface

Datapod
Intra/Surface
Intragravel

Datapod
Surface
Intra/Surface

Datapdd
Intra/Surface

Datapod
Intra/Surface

Thermograph
Intragravel
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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
09/17/83-10/10/83
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 11 Datapod
Site #2 RM 135.7 Intra/Surface 08/24/83-05/22/84
S31NO2W19DAD
Susitna River at RM 136.1 Thermograph _
RM 136.1 Intragravel 10/01/83-01/04/84
S31NO2W19ADB Datapod .
Intra/Surface 03/02/84-05/03/84
Upper Side Channel 11 Datapod
Site #1 RM 136.3 Intra/Surface 08/24/83-09/11/83
S31N02W20BBD
Upper Side Channel 11 Datapod
Site #2 RM 136.3 Intra/Surface 09/12/83-12/29/83
S31NO2W20BBD Intragravel 12/29/83-12/30/83
Intra/Surface 12/31/83-05/31/83
Upper Side Channel 11 Datapod
Site #3 RM 136.3 Intra/Surface 01/11/84-03/17/84
S31N02W20BBD Intragravel 03/18/84-03/19/84
. Intra/Surfacg 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
S31NO2WO9CAB Intragravel 03/04/84/03/22/84
Intra/Surface 03/28/84-04/25/84
Side Channel 21 'Dafapod
Site #1 RM 141.0 Intra/Surface 08/29/83-09/05/83
S31NO2WO2CAA Intragravel __ 09/06/83-09/12/83
Side Channel 21 Datapod
Site #2 RM 141.0 Intra/Surface 09/13/83-01/10/84
S31NO2W02CAA Surface 01/11/84-05/22/84
Side Channel 21 Datapod
Site #3 RM 141.0 Intra/Surface 12/01/83-12/28/83
S31INO2WO2CAA - - - - Intra/Surface - 01/10/84-05/22/84
~ Lower STough 21 Datapod S :
Site #2 RM 141.8 Intra/Surface 08/24/83-05/31/84
S31NO2W02AAB
Upper Slough 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 57 Datapod
Site #2 RM 142.3 Intra/Surface 09/13/83-10/24/83
S32N02W36CBA 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 ige-covered season.
: Site
Location Number Date Time Temp®C Data Type Instrument
Upper Slough 8A 2 831221 1303 surface datapod recorder
RM 126.6 2 831221 1303 intragravel datapod recorder
2 840110 1350 . surface datapod recorder
2 840110 1350 2.8 intragravel datapod recorder
2 840126 1346 1.0 surface mercury thermometer
2 840126 1346 2.7 intragravel datapod recorder
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 3¢ 831130 1440 1.4 surface mercury themometer
RM 134.0 3¢ 831130 1440 2.7 intragravel datapod recorder
1C 831206 1329 0.1 intragravel datapod recorder
3 831206 1319 1.3 surface mercury themometer

Water was observed flowing

ov

er the temperatur

Anchor ice was observed adjacént to the temper

Instantaneous measurements

on

Qy were taken at

|

e probe.

this site.

ature probe.
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Site Water
Location Number Date Time Temp®C Data Type Instrument
Side Channel 10 , 32 831206 1319 2.7 intragravel datapod recorder
RM 134.0 3a 831207 1125 - 1.6 surface datapod recorder
(Continued) 3 831207 1125 2.7 intragravel datapod recorder
1 831221 1149 -0.2 surface datapod recorder
1 831221 1149 -0.1 surface datapod recorder
1 840111 1206 -O.Ib intragravel datapod recorder
32 840111 1200 0.0 surface datapod recorder
3a 840111 1200 0.0 intragravel datapod recorder
3a 840127 1232 0.5 surface datapod recorder
3 840127 1232 1.5b intragravel datapod recorder
1 840127 1230 -1.2 intragravel datapod recorder
1a 840208 1124 -0.1 intragravel datapod recorder
3 840208 1115 0.6 surface mercury themometer
38 840208 1115 2.5 intragravel datapod recorder
1 ‘ 840302 1115 1.8 surface mercury themometer
1 840302 1115 3.0 intragravel datapod recorder
38 840302 1100 2.0 surface datapod recorder
38 840302 1100 3.4 intragravel datapod recorder
38 840322 1324 3.4 surface mercury themometer
32 840322 1324 3.5 intragravel datapod recorder
1 840322 1329 2.6 surface mercury themometer
1 840322 1329 2.5 intragravel datapod recorder
1 840522 1302 5.2 surface mercury themometer
1 840522 1302 3.6 intragravel datapod recorder
38 840522 1318 5.2 surface mercury themometer
3.9 intragravel datapod recorder

38 840522 1318

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).

P Site Water
Location Number Date Time Temp®C Data Type Instrument
Side Channel 21 48 831130 1300 0.1 surface mercury themometer
RM 141.0 4° 831130 1300 0.3 intragravel datapod recorder
48 831206 1234 0.5 surface datapod recorder
48 831206 1234 0.7 intragravel datapod recorder
42 831221 1042 -0.1 surface datapod recorder
42 831221 1042 -0.1 intragravel datapod recorder
48 840110 1118 -0.1 surface datapod recorder
42 840127 1121 -0.1 surface datapod recorder
5 840228 1247 0.3 surface mercury themometer
52 840228 - 1246 0.5 intragravel datapod recorder
LRX 57 2 831116 1020 0.4 surface datapod recorder
RM 142.3 2 831116 1020 0.3 surface mercury thermometer
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 840126 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 0.0 surface datapod recorder

a

Instantaneous measurements onl

y were taken at t

his site.
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Appendix Table A-3 (Continued)f

Site Water
Location Number Date Time Temp®C Data Type Instrument
LRX 57 2 840207 . 1001 3.7 intragravel datapod recorder
(Continued) 2 840229 1500 -0.1 surface mercury thermometer
2 840322 910 1.3 surface mercury thermometer
Za 840322 910 3.5 intragravel =  datapod recorder
3 831206 1207 0.0 surface datapod recorder
32 831221 1020 0.0 surface datapod recorder
32 840110 1024 0.0 surface datapod recorder
32 840322 910 1.6 surface datapod recorder
48 840229 - 1500 -0.1 intragravel datapod recorder
42 840302 844 -0.2 intragravel datapod recorder
43 840322 910 0.1 intragravel datapod recorder

@ Instantaneous measurements only were taken at this site.
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Appendix Table A-4.

Water quality dat

[+]

ollected at Deadhorse

Creek reservoir during the 1983-84 winter season.

Temperature (°C)

Water DO Conductivity
Date Time ﬁir BelTow Dam Above Dam pH (mg/1) {umhos/cm)
; |
831222 1113 -; 0.2 0.2 - 15.3 117
840110 1437 -0.8 0.2 0.0 7.6 14.0 --
840126 1515 -} 0.2 0.4 6.9 14.9 131
840207 1430 5.3 0.0 0.1 7.5 15.3 121
840302 1002 4.0 0.0 0.3 7.1 12.4 19
840322 1630 i.ﬂ 0.2 0.1 7.2 12.5 115
840522 1647 10.5 3.4 3.4 7.3 13.5 --

"o
L. a0 b
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Appendix Table A-5.

Water quality

data collected at Curry outflow pipe during the 1983-84 winter season.

Temperature (°C)

Do Conductivity
Date Time Air Water 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
840207 1455 1.8 0.1 7.6 15.0 119
840302 . 1032 -2.5 0.1 7.3 13.1 122
840322 1710 6.5 0.1 7.2 13.3 118
840522 1713 12.5 2.8 7.3 13.8 --

e g e
o -
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Appendix Table A—b. Datapod temperature recorder data summary:
intragravel and surface water temperatures (C)
recorded at Mainstem Susitna River at LRX 9 -
Site 1, RM 103.2, GC S27NOSW26DAA.

August 1983

Intragravel Surface Water
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 o———— 7.7 8.2 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
830830 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 ~owe— 8.1 8.1 ====- 10.6

————— Data not available.
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Appendix Table A-t (continued).

September 1983

Surface Water

Intragravel

Max

Mean

Min

Max

Mean

Min

Date

2380146981

s ° L]

9988888898

VW = ~FT OO O
e © L s = L] ¢ 9 o
00 00 00 I~ M~ \D WO \O ~

5978032860

8776655566

63271766008
77766555665

NOAN O MO~ IO
L 2 . . 0 . e @ e 1 ]

!
i
7666555555m

06482757031
76655444555

NN FTNONON O~
CQOOOOOQCOOO rinm—t
LA AR AR AR AR AR AR AR AR AR A
COO0OO0OO0OO0OO0O0O0OO
MMM Mo
00 00 00 C0 00 ©0 00 ©0 00 00

7-6 5.2 s - 9-8

4.5

. Monthly Value

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

September 1983

Intragravel : Surface Water
Date

Min  Mean Max Min  Mean Max

830912 T 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
830914 6.2 6.6 7.2 6.6 7.1 8.0
830915 5.6 6.1 6.6 5.9 6.7 7.6
830916 5.1 5.8 6.3 5.1 6.3 7.4
830917 4.6 5.4 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 5.5 6.0 5.7 6.3 7.2
830922 5.8 6.1 6.4 6.7 7.0 7.2
830923 4.9 5.5 6.3 5.2 6.1 7.1
830924 2.4 3.5 4.9 2.0 3.3 5.2
830925 9 1.3 2.4 4 .8 2.0
830926 9 1.0 1.1 o4 S5 - .5
830927 .8 1.0 1.0 A ) )
830928 .9 1.0 1.0 4 <5 .6
830929 .8 .9 1.1 4 .6 1.1
830930 1.1 1.7 2.6 1.1 2.2 3.5
o8 m——— 7.8 ol mm——— 8.8

Monthly Value

————— Data not available.




Appendix Table A-7 (continued).

| | October 1983

Intragravel Surface Water
[ Date
J Min Mean Max Min Mean Max .
[ : 831001 2.6 3.0 3.2 3.4 3.7 4.0
1 831002 2.9 3.2 3.5 3.5 3.8 4.3
831003 2.5 2.9 3.4 2.7 3.3 4.0
z‘: 831004 1.8 2.2 2.8 . 1.8 2.4 3.1
R 831005 1.6 1.8 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 A .8 1.6
| 831008 .9 1.0 1.1 4 .5 .9
o 831009 1.1 1.2 1.2 .5 .5 .6
‘ 831010 .8 1.0 1.2 4 .5 .6
j | 831011 .5 i .8 A .5 .6
B 831012 .5 .7 1.1 A .8 1.5
831013 1.0 1.3 1.6 1.4 1.8 2.2
@ 831014 .6 .9 1.2 7 1.0 1.4
; 831015 .5 .6 .8 A .5 .9
' 831016 .5 .6 .6 A .5 .6 .
,i 831017 .6 .7 .8 A .5 .9
§ 831018 , .7 .9 1.1 WA .6 .9
i 831019 J . .8 1.0 A4 .6 1.1
831020 7 .7 .8 .3 .5 .6
831021 .8 .9 1.1 A .5 .6
831022 1.1 1.3 1.4 b mm——— .5
831023 1.1 1.2 1.3
831024 1.0 1.1 1.2
831025 .5 7 1.1
831026 3 A .5
831027 - 3 A .5
831028 ) 3 A
831029 .3 .3 A
831030 3 3 A
g 831031 A A .5
Monthly Value .2 1.1 3.5 .3 1.3 4.3
i
!

————— Data not available.




Appendix Table B-7 (continued).

November 1983

LN e

e I

~'aps " '

Intragravel Surface Water
Date . -
Min  Mean Max Min  Mean Max
831101 3 o4 .3
831102 b .4 .5
831103 b m—— )
831104 -.1 .2 .4 -.1 -.1 0.0
831105 0.0 .1 .2 -2 -1 0.0
831106 ! .0 4 =.1 .1 0.0
831107 =,1 .0 o3 =1 =0 0.0
831108 02 o7 .9 -.1 =.1 0.0
831109 =.1 .0 b =.1 -.1 0.0
831110 -.1 .2 .3 -.1 -.1 0.0
831111 0.0 .2 .3 -.1 -.1 0.0
831112 .1 .2 .3 -.1 -,1 0.0
831113 0.0 .1 .3 -.1 -.1 0.0
831114 -.1 .0 .2 -.1 -.0 0.0
831115 -.1 .1 .3 -1 -.0 0.0
831116 -.1 .0 .3 -.1 0.0 0.0
831117 -1 -.0 .2 -1 _ =,0 0.0
831118 -.1 -.0 .1 -.1 0.0 0.0
831119 - 0.0 i b =l 0.0 1
831120 .1 .6 .9 0.0 .0 o1
831121 iy 5 .9 0.0 .0 a1
831122 0.0 .3 o4 -1 =,0 0.0
831123 .1 o3 b =,1 0.0 0.0
831124 1l .2 -3 =-.1 0.0 0.0
831125 .1 oI 3 o1 00 +k
831126 1 2 <3 0.0 0.0 0..0
831127 0.0 .1 .3 0.0 0.0 0.0
831128 0.0 .2 .3 0.0 .0 .1
831129 .1 .2 .3 0.0 0.0 .1
831130 .1 .2 .3 0.0 0.0 .1
Monthly Value -.1 -2 9. -2 -0 .l

----- Data not available.
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Appendix Table 4-7 <(cont

inued).

Re B JPTRNS

~ 0 an "

December 1983

Intragravel Surface Water
Date

Min  Mean Max Min  Mean Max

831201 .1 .2 .3 0.0 0.0 .1
831202 0.0 .1 .3 0.0 0.0 .1
831203 0.0 .1 .3 0.0 .0 .1
831204 .1 .2 .3 0.0 0.0 0.0
831205 0.0 .2 .3 0.0 .0 .1
831206 0.0 .1l .2 0.0 .0 o1
831207 -.1 .1 .2 =.1 0.0 o1
831208 -.1 .0 .2 0.0 0.0 0.0
831209 0.0 .1l .2 0.0 .0 .1
831210 0.0 <3 .7 0.0 .0 .2
831211 -.1 .1 5 -.1 . 0.0 .1
831212 -.1 -.1 0.0 -.1 0.0 0.0
831213 -.1 -.0 0.0 -.1 0.0 0.0
831214 -.1 0.0 .1 -.1 0.0 .1
831215 -.1 0.0 .1 -.1 .0 .1
831216 -.1 .0 .1 -.1 .0 .1
831217 -.1 0.0 .1 -.1 0.0 .1
831218 0.0 .0 .1 -.1 0.0 0.0
831219 0.0 0.0 .1 0.0 0.0 0.0
831220 0.0 0.0 .1 0.0 0.0- 0.0
831221 0.0 0.0 .1 0.0 .0 .1
831222 -.1 0.0 .1 0.0 0.0 .1
831223 0.0 0.0 .1 0.0 .0 .1
831224 0.0 .0 .1
831225 0.0 0.0 .1
831226 0.0 .0 .1
831227 0.0 0.0 .1
831228 0.0 .0 .1
831229 0.0 =wwe—m .1
Monthly Value -.1 .1 o7 -.1 .0 .2

----- Data not available.



Appendix Table A-8 Datapod temperature recorder data.  summary:
intragravel and surface water temperatures (C)
recorded at Mainstem Susitna River at LRX 9 -
Site 3, RM 103.5, GC S27NO5W26ADD.

February 1984

Intragravel - Surface Water
Date '

Min Mean - Max Min = Mean Max
840208 2.9 e 3.0 ol m—— .5
840209 3.0 3.2 3.3 «d 1.8 2.1
840210 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 o
840213 2.7 2.8 2.9 =.1 ol b
840214 2.7 2.7 2.8 =-.1 -0 oh
840215 2.6 2.7 2.8 =al =.1 ol
840216 2.7 2.7 2.7 -ol 0.0 o2
840217 2.7 2.7 2.7 -.1 .1 .2
840218 2.6 2.7 2.7 -.1 -.0 0.0
840219 2.6 2.7 2.7 ! -.0 0.0
840220 2.6 2.7 2.7 =-s1 -.0 .1
840221 2.7 2.8 2.9 -.1 o1 b
840222 2.7 2.7 2.9 -.1 .0 .2
— 840223 2.7 20T 2.8 =1 0.0 .1
840224 2.7 2.8 2.9 0.0 .2 -3
840225 . 2.8 2.9 2.9 al 2 .3
840226 2.7 2.8 2.9 0.0 o2 ]
840227 2.8 2.8 2.9 ol «3 o9
840228 2.7 2.8 2.9 0.0 <2 a9
840229 2.7 2.8 2.9 0.0 el o4
Monthly Value 2.6 2.8 3.3 =0l o3 2.4

----- Data not available.
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Appendix Table A-8 (continued).

March 1984

Surface Water

Intragravel

Date

Mean

Min

Max

Max

Mean

Min

.2
0.0
.0
.2
.2

0.0
.l
.1
.1
.1

0
0
0
0
0
0

-.1
-.1

.1
0.0

oo OoOoONOoOONNNMNMIT P ITIT I T T ONAOODODODODOODOO
s © © » © & ®© e o 9 & & o e & .« s © 5 o * @ - *T * ¢« o ® @
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9778899099000222222220009999999
2222222322333333333333332222222
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2222222222222333333332222222222
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840302
840303
840304
840305
840306
840307 .
840308
840309
840310
840311
840312
840313
840314
840315
840316
840317
840318
840319
840320
840321
840322
840323
840324
840325
840326
840327
840328
840329
840330
840331

1.5

'--1

3.0 3.4

2‘3

Monthly Value

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

April 1984

Surface Water

Intragravel

Date

Min

Min

Max

Mean

Max

Mean

8175122651018462639386024

¢ © o 0o o o ° e [

111121112221221244222343
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30000000000106200011"00001
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o .8 ® s o °
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e & &

o F o~

& N
—t i

NN oO o
. . © L]
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300
209
2-9
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2222.

840427
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08

-'ol

300 706
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~==-= Data not available.

Monthly Value
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Appendix Table A-8® (continued).

" May 1984

Surface Water

Intragravel

Date

Max

Mean

Min

Max

Mean

Min

520101124788592116308/4124979185
L] o

. o e . °

o.o.a 222 566554&.566777678981

1111111171732092055659965473677
o © o o L] -

L ° e ® -
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e e o
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[« = -] Q (= QOO =Rl el Q OO0 O O
W&.A.QWA.MM@/*@W&.&.A.A.A.W&.A.&.m&.m&.&.&.&.&.&.&.
00 00 00 00 00 00 00 00 0D ©0 60 GO0 00 00 00 00 00 00 00 00 00 00 00 ©O 00 00 00 00 00 00 00

11.5

3.4

3.6 4.9

l.6

Monthly Value

-===—= Data not available.
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Appendix Table R-9 Datapod temperature recorder data summary:
intragravel and surface water temperatures (C)
recorded at Mainstem Susitna River at LRX 29 -

Site 1, RM 126.1, GC S30NO3W19DCA.

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
830825 8.1 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 9.3
830828 8.4 8.7 9.2 8.5 9.1 10.2
830829 8.9 9.0 9.1 9.0 9.3 9.5
830830 8.9 9.0 9.4 9.0 9.4 10.2
830831 8.7 8.9 9.3 8.5 8.9 9.4

7.7 e 9.4 7.2 ==—e—— 10.2

-Monthly Value

~www= Data not available.
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Appendix Table A-9 (continued).

September 1983

Surface Water

Intragravel

Date

Min

Max

Mean

Max

Mean

Min

581431023342121735447808811
L]

e & s s o© s ° @ . ¢« s o LI )

888777778888877665556663

.1
09
3.3

105739820132129505519332100
o .
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.0
03
2.0
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s ¢ s © © e e =

77765555666665544334563 0. .00
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- o L ]
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887766666677766555455652111111
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o e s o L]
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[ EvEvEuEuEvEvEvErE KX EnEn X EvEn K v Ev v Ev R v K X EKv Kt Kw X
60 00 00 00 00 00 00 00 0D 00 OO 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0 00

5.0 8.8

-'01

5.3 8.8

1.0

Monthly Value
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Appendix Table /1-F (continued).

October 1983

S
L] ar'.n‘T

Intragravel Surface Water
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 i.8 2.0 2.4 ol 1.0 1.5
831006 1.5 1.6 1.9 ol -8 1.8
831007 1.2 1.4 1.9 el ol -9
831008 1.1 1.1 1.3 =.1 .0 .2
831009 1.0 1.1 1.2 0.0 0.0 0.0
831010 .9 1.0 1.1 0.0 0.0 0.0
831011 .8 -8 .9 0.0 .1 o3
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 .5 1.0
831015 -7 .9 1.0 0.0 .l o5
831016 o7 .8 9 0.0 .0 .2
831017 Y AR - 39— 0:0——0-0- oy ]
831018 .8 .9 1.0 0.0 .1 -3
831019 : | .8 . .9 0.0 .1 4
831020 o7 .8 .9 0.0 .0 .2
831021 i -/ .8 .9 0.0 .1 .3
831022 o7 -8 .9 -.1 .1 o2
831023 o .8 .9 =1 .0 .2
831024 .7 «9 1.0 -1 .0 o2
831025 9 1.0 1.1 0.0 .0 03
831026 .9 1.0 1.1 0.0 .1 3 o
831027 .9 1.0 1.1 0.0 ==w== .1
831028 .8 .9 1.0
831029 7 .8 .9
831030 .7 .8 .8
831031 o7 .7 .8

Monthly Value o7 1.2 3.4 -.1 .6 3.9

————— Data not available.




Appendix Table A-9

(continued).

e
Py 1‘T

November 1983

Intragravel Surface Water
Date
Min Mean Max Min Mean Max
831101 .7 o7 .8
831102 .7 .8 .8
Monthly Value o] ——— .8
----- Data not available.
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Appendix Table PV’C>Datapod temperature recorder data summary:
intragravel and surface water temperatures (C)

recorded at Mainstem Susitna River at LRX 29 -~

Site 2, RM 126.1, GC S30NO3WLl9DCA.

November 1983

Intragravel Surface Water
Date
Min Mean Max Min  Mean ‘Max
831103 1.6 1.8 1.9 0.0 1 o1
831104 1.7 1.8 1.9 0.0 .1 .1
831105 1.7 1.8 1.9 0.0 .0 .1
831106 1.7 1.8 1.8 0.0 .0 ol
831107 1.7 1.8 1.9 0.0 .l .2
831108 1.8 1.9 1.9 0.0 ==we=-= o2
831109 1.8 1.9 2.0 ,
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 === .1
831117 1.8 1.8 1.9 0.0 .1 .1
83— 181819 00— ol o2
831119 1.7 1.8 1.9 0.0 .1 o2
831120 1.7 1.7 1.8 0.0 .1 .2
831121 1.6 1.7 1.7 .l .1 .3
831122 0.0 1.5 1.7 .1 .1 .3
831123 1.4 1.5 1.6 o1 .1 .2
831124 1.3 1.4 1.5 0.0 ol .2
831125 1.3 1.4 1.5 0.0 .1 .2
831126 1.2 1.4 1.5 0.0 .1 .2
831127 -.1 1.0 1.3 .1 .1 .2
831128 .8 1.1 1.2 .l A .2
831129 1.1 1.2 1.3 .1 .1 .2
831130 1.2 1.2 1.3 .1 .1 .2
Monthly Value =.1 1.7 2.0 0.0 =—====— -3

~——== Data not available.
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Appendix Table A-/O (continued).
i
December 1983
Intragravel Surface Water
Date

Min Mean Max Min Mean Max

831201 1.2 1.2 1.3 .1 .1 o2
831202 1.2 1.2 1.3 o1 .2 3
831203 1.1 1.2 1.3 .1 .1 .3
831204 1.1 1.2 1.3 .1 1 .3
831205 1.2 1.2 1.3 .l .1 .2
831206 1.1 1.2 1.3 .1 .1 .2
831207 1.1 1.2 1.2 .1 .1 a2
831208 1.1 1.1 1.2 1 .1 .2
831209 1.0 1.1 1.2 0.0 .1 ol
831210 1.1 1.2 1.2 .1 .3 4
831211 1.1 1.2 1.2 .1 .2 .5
831212 1.1 1.2 1.2 .1 - .2 o
831213 1.1 1.2 1.3 .2 A .5
831214 1.2 1.2 1.3 .2 .3 .5
831215 1.2 1.3 1.3 .3 4 .6
831216 1.2 1.3 1.4 .3 .4 6
831217 I 1.3 0.0 .2 .6
Monthly Value ol em—— 1.4 0.0 =~=ww—- .6

~==== Data not available.




Appendix Table H-/O (cont

inued).

- .
ada ar.i"s

.January 1984

Intragravel Surface Water
Date
Min  Mean Max Min Mean Max
840112 0.0 ==e—e— 0.0
840113 -.1 ~.0 0.0
840114 -.1 -.0 0.0
840115 -.1 -.1 0.0
840116 -.1 -.1 0.0
840117 =-.1 -.1 0.0
840118 -1 -1 0.0
840119 -1 -.0 0.0
840120 -1 -.0 0.0
840121 -ol -.0 0.0
840122 -.1 -.0 0.0
840123 -1 0.0 .l
840124 =-.1 0.0 ol
840125 -.1 0.0 .1
840126 -,1 0.0 0.0
840127 -1 0.0 0.0
840128 - - -1 00 0-<0
840129 ~sl 0.0 0.0
840130 - 0.0 .0.0
840131 -.1 0.0 0.0
Monthly Value -]l me———— .l

-=——= Data not available.
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Appendix Table A-1C (cont

inued).

February 1984

B R TR
.u‘.ru"T

Intragravel Surface Water
Date

Min Mean Max Min Mean = Max

840201 -.1 0.0 .1
840202 0.0 . 0.0 0.0
840203 0.0 0.0 .1
840204 -.1 0.0 0.0
840205 0.0 0.0 0.0
840206 0.0 0.0 .1
840207 0.0 0.0 |
840208 0.0 0.0 .1
840209 0.0 0 1
840210 0.0 .0 .1
840211 0.0 .0 .1
840212 0.0 0.0 .1
840213 0.0 0.0 .1
840214 0.0 0.0 .1
840215 0.0 0.0 .1
840216 0.0 .0 .1
840217 0.0 0.0 .1
840218 0.0 0.0 .1
840219 0.0 0.0 .1
840220 0.0 .1 .1
840221 0.0 0.0 .1
840222 0.0 .0 .1
840223 0.0 0.0 .1
840224 0.0 0.0 .1
840225 0.0 0.0 .1
840226 0.0 .0 .1
840227 0.0 0.0 .1
840228 0.0 .0 .1
840229 0.0 .0 .1
Monthly Value -.1 .0 .1

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

March 1984

Intragravel Surface Water
Date

Min Mean Max Min  Mean Max

840301 0.0 .0 .l
840302 6.0 0.0 .1
840303 0.0 .0 .1
840304 0.0 0.0 .1l
840305 .3 4 5 0.0 .0 .1
840306 ol 5 .6 0.0 .0 .l
840307 o4& ) .6 0.0 0.0 .1
840308 .2 I 0.0 .1 .1
840309 o2 -3 «J 0.0 5 1
840310 w1 .2 .3 0.0 .1 o1
840311 2 ——— 4 0.0 === .1
840323 0.0 .2 4 0.0 .1 .1
840324 .1 .1 .3 0.0 .1 ol
840325 0.0 .1 .3 0.0 .0 .1
840326 0.0 .l .2 0.0 .0 .1
840327 0.0 .1 .2 0.0 .1 .1
840328 2 0.0 | .2 0.0 I |
840329 0.0 .1 .2 0.0 0.0 .1
840330 - 0.0 .1 .1 0.0 +0 .1
840331 0.0 .0 .1 0.0 .1 .1
Monthly Value 0.0 ===m— .6 0.0 ==——- 5 |

=w=w~ Data not_available.




Appendix Table A-IO (continued).

April 1984
Intragravel Surface Water
Date

Min  Mean Max Min  Mean Max

840401 0.0 0.0 .l 0.0 .0 .1
840402 0.0 el o1 0.0 S .l
840403 -.1 .0 .2 0.0 .1 .1
840404 0.0 .0 .1 0.0 .1 .1
840405 -1 0.0 .1 0.0 .1 .1
840406 0.0 .0 2 0.0 .0 .1
840407 =.1 0.0 .1 0.0 .0 .1
840408 -.1 0.0 i | 0.0 .l .1
840409 -.1 0.0 .1 0.0 .1 .1
840410 -.1 0.0 .1 0.0 .l .1
840411 -.1 0.0 .1 0.0 .1 1
840412 -.1 6.0 .1 0.0 .1 .1l
840413 -.1 0.0 .1 0.0 .1 .1
840414 0.0 0.0 .1 0.0 .1 .1
840415 0.0 .0 ol 0.0 .l .1
840416 0.0 .0 .1 0.0 .l .1
840417 0.0 .0 .1 0.0 1 .1
840418 0.0 .1 .2 0.0 .1 2
840419 -.1 .1 .2 0.0 .l .2
840420 0.0 .0 .l 0.0 .1 .2
840421 0.0 .1 .2 0.0 .1 .2
Monthly Value -.1 .0 .2 0.0 .1 .2
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Appendix Table A-// Ryan temperature data summary: intragravel water
temperatures (C) recorded at Mainstem Susitna
River at BRM 136.1, GC S3iINO2W19ADB.

October 1983

; Intragravel Water Temperature (C)
DATE

Min Mean Max

831001
831002
831003
831004
831005
831006
831007
831008
831009
831010
831011
831012
831013
831014
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e o © o o o
o o

°
o L) L] o -] o -]

o
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COOOQO M =i NN W

° o o L] L ]
L]
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831022
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o E) o
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L) -] e o © L

831023
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T
|

|
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L] L o L) . o L] o
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831031

-] -] L] ] ]
OO0 OODOOOOOO

- X N X X X X T -
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CO OO0 0RODOCO0OOUUOOOOCOOOOWLO

OIOOOOOO¢C>OOOOOOOO,O

L] L] o a ® L] L o, © ] o L] [- 2N -] e o e k]
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o
°
°
N
w
°
o

'Monthly Value

~-=== Data not available.




Appendix Table A-/| (continued).

o 1y e

-
A oam Lk b

November 1983

Date

Intragravel Water Temperature (C)

Min

Mean

Max

831101
831102
831103
831104
831105
831106
831107
831108
831109
831110
831111
831112
831113
831114
831115
831116
831117
831118
831119
831120
831121
831122
831123
831124
831125
831126
831127
831128
831129
831130

Monthly Value

o e o L] ° ° o L ]

OCOO0OO0OO0OOO0OO0O0OO0O

e L] . L

o - a o . L 2
VMOODOODODODOOOO0OODOO0OOOOODULMODODODOODODOOO

OCCOO0OO0ODO0OO0OO0O0OO0OO0ODO0OOO0OO0O
L] L] s o L] L ® L]

o
.
o

OO 000000 O
s O L] o o o . e o o
WoOoOOOoOOoOODooOoOoOo

s & & »
ocCoOooOowm

OO0 OO0 OOO0COO0C
e % o & © & 0O
NMMNLWODOODOOO0ODOODOO O

L) .
(S,

°
a—

OCOO0OO0OO0O0OO0O0O
o o L . ® ] L] [
MO OODOODOLOOO

s & o o o s e s s &
wviinn

OCOO0OO0ODOOOOO0OOO
o *® e s @
MUNODODOODODOOOOOO

e s o o
Wi n

°
wn




FRom
K N ¥

Appendix Table A-~l] (continued).

December 1983

Intragravel Water Temperature (C)

DATE

Min Mean Max
831201 .5 «5 «5
831202 0.0 -3 5
831203 0.0 0.0 0.0
831204 0.0 .0 o5
831205 .5 o5 5
831206 0.0 .1 o5
831207 0.0 0.0 0.0
831208 0.0 0.0 0.0
831209 0.0 0.0 . 0.0
831210 0.0 0.0 0.0
831211 0.0 0.0 0.0
831212 0.0 0.0 0.0
831213 0.0 0.0 0.0
831214 0.0 0.0 0.0
831215 0.0 0.0 0.0
831216 0.0 0.0 0.0
831217 0.0 0.0 0.0
831218 - 0.0 0.0 0.0
831219 0.0 0.0 0.0
831220 0.0 0.0 0.0
831221 0.0 0.0 0.0
831222 0.0 0.0 0.0
831223 0.0 0.0 0.0
831224 0.0 0.0 0.0
831225 0.0 0.0 0.0
831226 0.0 0.0 0.0
831227 U.u 0.0 0.0
831228 050 00 050
831229 0.0 0.0 0.0
831230 0.0 0.0 0.0
831231 0.0 0.0 0.0

Monthly Value

o
)
()
°
(=]
o
wvn




Appendix Table A-ll (continued).

FRome

P +

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  m———— 0.0
Monthly Value 0.0 s e 0.0

-==== Data not available.
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Appendix Table A-/2 Datapod temperature recorder data summary:
intragravel and surface water temperatures (C)
recorded at Mainstem Susitna River at
RM 136.1, GC S31NO2W19ADB.

March 1984
Intragravel Surface Water
Date _

Min Mean Max Min  Mean Max

840302 0.0 ——we- | -]l ———— 0.0
840303 . 0.0 .1 .1 =.1 =1 0.0
840304 0.0 i | .l =.1 -.1 0.0
840305 0.0 | 1 -1 =.1 0.0
840306 0.0 9 | ol =,1 =,1 0.0
840307 0.0 ol .1 =1 =o1 0.0
840308 0.0 o1 ol . =el =1 0.0
840309 0.0 .1 el =.1 -.0 0.0
840310 0.0 .1 ol =1 -.1 0.0
840311 0.0 .l 1 =l -.1 0.0
840312 0.0 .1 .l -.2 =.l 0.0
840313 0.0 .1 o2 -.1 =,1 0.0
840314 0.0 .1l .1 -.1 -1 0.0
840315 0.0 1 .2 = =1 =, 0.0
840316 0.0 .l .1 -.1 -.1 0.0
840317 0.0 .1 .2 -.1 -1 0.0
840318 0.0 el 2 -2 -.1 0.0
840319 0.0 o1 o1 -.2 =.1 0.0
840320 0.0 ol o1 -2 -.1 0.0
840321 0.0 .1 .1 -1 -.1 0.0
840322 0.0 .1l .1 =.1 -.1 0.0
840323 0.0 ol .1 =.1 =1 0.0
840324 0.0 ' . =71 =1 00
840325 0.0 .1 2 o1 -1 00
840326 0.0 ol 2 -.l -.1 0.0
840327 0.0 .1 .2 -1 -.0 0.0
840328 0.0 .1 .2 0.0 .0 .l
840329 0.0 el .l 0.0 ol o2
840330 0.0 .l 3 0.0 o1 2
840331 0.0 .1 1l ol ol o2
Monthly Value 0.0 = .1 .2 -.2 =-.1 .2

=———= Data not available.




| Appendix Table A-'2 (continued).
] -
. April 1984
n Intragravel Surface Water
[ Date
Min Mean Max Min Mean Max
| 840401 0.0 .1 .1 .1 .1 .2
, 840402 0.0 .1 .1 .1 .1 .2
| 840403 0.0 .1 .2 .1 .1 .2
L 840404 0.0 .1 .2 .1 .2 3
840405 0.0 .1 .1 .1 .2 .3
840406 0.0 .1 .1 .2 .2 3
J 840407 0.0 .1 .1 ) .2 .3
840408 0.0 .1 .1 .2 .2 .3
840409 0.0 .1 .2 .2 .2 A
840410 0.0 .1 .1 .2 .3 A
840411 0.0 .1 .2 .3 .4 .5
840412 0.0 .1 .2 .3 .5 .6
840413 0.0 .1 .2 A .5 .6
840414 0.0 .1 .2 .5 .7 7
: 840415 0.0 .1 .2 .6 .7 .9
S 840416 .1 .1 .1 .8 1.0 1.0
3 840417 0.0 .1 .2 1.0 1.1 1.2
- 840418 .1 .1 .2 1.0 1.2 1.3
840419 .1 .1 .2 1.1 1.2 1.3
g 840420 S | .1 .2 1.1 1.2 1.4
i 840421 0.0 .1 .2 1.1 1.2 1.4
840422 1 .1 .2 1.1 1.2 1.3
[ 840423 .1 .1 .2 1.1 1.2 1.4
|| 840424 .1 .1 .2 1.0 1.2 1.4
840425 .1 .2 .3 1.1 1.2 1.5
B 840426 .1 .2 .3 1.0 1.3 1.6
b 840427 .1 .2 .3 1.1 1.3 1.7
e 840428 .2 .3 .5 1.1 1.5 2.4
; . 840429 .3 .5 .8 1.1 1.7 2.9
{g 840430 T 1.2 1.7 2.5
Monthly Value 0.0 .1 .8 .1 .8 2.9

bl B B
- e

1:!
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Appendix Table A-IZ (continued). :

May 1984
Intragravel ' Surface Water

Date '
Min Mean Max Min Mean Max
840501 % .6 .9 1.1 1.9 3.1
840502 o5 .7 1.0 1.4 2.0 3.2
840503 ) mm——— ' ) 1.1 == 1.9
Monthly Value G m—— 1.0 1.1 - 3.2

===== Data not available.
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Appendix Table A-I3 Datapod temperature

intragravel and surface water temperatures (C)
recorded at Mainstem Susitna River at LRX 57 -

recorder

data

Site 1, RM 142.3, GC S32NO2W36CBA.

summary:

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 8.2 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 9.4
830829 9.1 9.3 9.4 8.9 9.1 9.6
830830 9.2 9.2 9.3 8.8 9.0 9.1
830831 8.8 9.1 9.4 8.1 8.5 9.0
Monthly Value 7.2 =m=—— 9.4 6.6 == 9.6

————— Data not available.
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Appendix Table PV73~(continged),

September 1983

Intragravel Surface Water
Date

Min Mean Max Min  Mean Max

830901 8.2 8.5 8.8 7.3 1.7 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 5.2 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 Tod e 7.5 6.3 === 6.4
Monthly Value 6.6 ———= 8.8 3,2 ===e= 8.1

-==—= Data not available.
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Appendix Table A-1Y. Datapod temperature recorder data summary:

intragravel and surface water temperatures (¢)
recorded at Mainstem Sugitna River at LRX 57 -

Site 2, RM 142.3, GC S32NO2W36CBA.

September 1983

Intragravel Surface Water
Date

Min  Mean 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 4,7 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 5.2 5.5 6.0 3.8 4.2 4.6
830920 5.8 6.1 6.7 4.4 4.7 5.3
830921 6.7 7.1 7.5 5.2 5.6 6.0
830922 7.3 7.5 7.6 5.8 6.0 6.1
830923 5.3 6.6 7.5 3.7 5.0 5.9
830924 2.3 3.7 5.4 ) 2.1 3.7
830925 1.6 1.7 2.4 -.1 .1 .6
830926 1.6 1.6 1.7 -.1 -.0 0.0
830927 1.7 1.7 1.8 -.1 0.0 0.0
830928 1.7 1.8 1.8 0.0 0.0 0.0
830929 ] 1.7 2.5 -.1 3 1.1
830930 .9 1.4 2.1 1.0 1.6 2.3
Monthly Value o5 8.0 -] ————- 6.8

~=——-= Data not available.
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Appendix Table A-I% (continued).

October 1983

- ‘ v
-t 8 a0 42

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 .7 1.2 1.8 .7 1.2 1.9
831005 .2 .5 .7 .1 5 .7
831006 .2 .6 .9 o1 <5 .9
831007 .1 .3 .6 -ol .1 6
831008 2 3 b =1 0.0 .1
831009 o3 4 N 0.0 .0 o1
831010 3 b o4 =o1 0.0 -1
831011 3 .3 o4 =.1 0.0 0.0
831012 4 9 1.5 0.0 .6 1.2
831013 o5 1.2 1.5 .1l .9 1.2
831014 2.4 2.7 3.4 -.1 3 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 -.1 0.0 -1
831018 2.6 2.6 2.8 -.1 0.0 0.0
~831019— 26 2T 299 —agk 0 2
831020 2.6 2.7 2.8 -.l .0 .1l
831021 2.7 2.8 3.0 0.0 .0 .1
831022 2.9 3.0 3.0 0.0 o1 2
831023 2.9 3.0 3.2 0.0 .l -3
831024 3.2 3.6 3.9 I b
831025 3.2 3.6 3.9
831026 3.5 3.7 4.0
831027 2.8 3.2 3.8
831028 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 4.1
Monthly Value ol 2.2 4.1 -.1 oD 2.8

~==~== Data not available.
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‘Appendix Table A-14 (continued).

Surface Water

November 1983

Intragravel

Min

Date

Max

Mean

Mean Max

Min
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Appendix Table A-1Y (continued).

December 1983

Surface Water

Intragravel

Date

Min
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Appendix Table A-]¥ (continued).

January 1984

Surface Water

Intragravel

Date

Min

Max

Mean

Mean Max
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Appendix Table A-1% (continued).

February 1984

Surface Water

Intragravel

Date
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Mean
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Appendix Table A-1% (continued).

March 1984

Surface Water

Intragravel
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Mean
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APpendix Table A-IY (continued).
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Appendix Table A% (continued).
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Appendix Table

A-15 patapod temperature recorder data summary:
intragravel and surface water temperatures (C)
recorded at Side Channel 10 - Site !, RM 134.0,
GC S31NO3W31BBB.

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 4,7 4.9 5.0 8.0 8.3 8.8
830826 4.7 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
830830 4.6 4,7 4.8 5.4 9.6 10.3
830831 4.7 4.8 4.8 8.5 8.8 9.4

Monthly Value
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===== Data not

available.
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Appendix Table A-I5. (continued).

September 1983

Surface Water

Intragravel

Date

Min

Max

Mean

Mean
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Monthly Value
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Appendix Table A-15 (continued).

October 1983 .

Surface Water

Intragravel

Date

Min

Max Min Mean Max
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Appendix Table A-15 (continued).

November 1983

Intragravel Surface Water
Date
' Min Mean Max Min  Mean Max
831101 2.9 3.0 3.0 4 .7 1.4
831102 2.9 3.0 3.0 .7 1.1 1.9
831103 2.8 2.9 3.0 .5 .8 1.6
831104 2.8 2.8 2.9 o .6 .8
831105 2.7 2.8 2.8 -4 o7 1.0
831116 b m—— o4
831117 -.1 02 -4
831118 kdedkde  dekkdk  Ykkkk
831119 dedokdde  hhkkkk  dkkik
831120 - dddkkd  Khkkk dkkik
831121 dhddkdk  hkkkd  dokdkk
831122 kkdkdek  fekdkk  kdkkdk
831123 dkdedke dkhkk  Kikkk
831124 kkkdkk  hikkk  Kkkik
831125 khkkhk hkkkd dkkkk
831126 kkddek  fkhkt  kkkikk
831127 Rdetkk  dkkkk  hkdkk
831128 dodkdkk  kkkkk  kkkkk
831129 kkdkk  kkkkk kkkkk
831130 dkdeded  kdkkk  dkkkk
Monthly Value “ol S m——— 3.0 o mm—— 1.9
----- Data not available.

*¥k*k%* Data available; site

frozen.

- A-14



Appendix Table A-/b
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Datapod temperature recorder data summary:

intragravel water temperatures (C) recorded
at Side Channel 10 - Site 1 when the site

was frozen, RM 134.0, GC S31NO3W31BBB.

November 1983 (Site frozen)

Monthly Value

Intragravel Surface Water
Date
Min Mean Max Min Mean Max
831118 -2 =-.1 0.0
831119 =1.0 -6 -.2
831120 ~1.4 ~1.2 -.9
831121 -.9 -6 -3
831122 -.3 -.2 =-.1
831123 =3 -e2 =-.1
831124 -1.9 -.0 -.3
831126 -3.0 =2.7 =Z.4
831127 -2,5 =2.3 -1.9
831130 “l.7 =———  -lb
“3.0 =———— 0.0

Data not available.
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Appendix Table/A‘V1 Datapod temperature recorder data summary:
intragravel and surface water temperatures (C)

recorded at Side Channel 10 - Site 2, RM 134.0,
GC S31NO3W31BBB.

November 1983

Intragravel Surface Water
Date

Min  Mean Max Min  Mean Max

831116 1.1 ==e—- 1.3
831117 1.2 1.5 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 1.6 1.7
831122 1.6 1.8 1.9
831123 1.7 1.9 2.1
831124 1.8 1.9 2.0
831125 1.7 1.9 2.0
831126 1.7 1.9 2.0
831127 1.8 1.9 2.0
831128 1.8 2.0 2.1
831129 1.9 2.1 2.2
831130 3.4 ———we 3.5 1.9 2.2 2.3
Monthly Value 3.b - 3.5 1.1 ==—e— 2.3

————— Data not available.
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Appendix Table A-l7 (continued).

December 1983

Surface Water

Intragravel

Date

Min
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Mean
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~--=- Data not available.

*%%%% Data available; site frozen.
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Appendix Table A-17 (continued).

January 1984

Surface Water

Intragravel

Date

Max Min Mean Max

Mean
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Appendix Table A-I7 (continued).

February 1984

Surface Water

Intragravel

Date

Min

Max

Mean
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Mean
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Appendix Table A-/7 (continued).
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Appendix Table A-17 (continued).
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Appendix Table A-17 (continued).

May 1984
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Appendix Table A-I8. Datapod temperature recorder data summary:
surface water temperatures
at Side Channel 10 - Site 2 when the site

was frozen, RM 134.0, GC S31NO3W31BBB.

(c)

recorded

December 1983 (Site frozen)

Intragravel Surface Water
Date ' :

Min Mean Max Min Mean Max
831215 bttt bbdd bbbt =] ,0 om— ol
831216 B e ™ = & T =1.2 =1,1 -1.0
831217 e L R L T =1.1 - .6 -.1
831218 bbbt bbbt bbbt -2 -.1 0.0
Monthly Value bbbt bbbt bbbt 1.2 em——- .1

~==== Data not .available. —
+++++ Data available; site not frozen.




Appendix Table A-14 Datapod temperature
intragravel and surface water temperatures (C)

recorded at Upper Side Channel 11 - Site 1,
RM 136.3, GC S31NO2W20BBD.

recorder data

summary:

August 1983

Intragravel Surface Water
Date

Min  Mean Max Min Mean Max

830824 5.8 5.9 6.0 8.0 8.3 8.6
830825 5.7 5.8 5.9 7.2 7.6 8.2
830826 5.5 5.7 5.8 6.7 7.3 7.8
830827 ~ 5.5 5.7 5.8 7.3 7.9 8.6
830828 5.7 5.9 6.1 8.3 8.7 9.4
830829 6.0 6.1 6.2 8.7 9.0 9.1
830830 6.0 6.1 6.2 8.7 8.9 9.4
830831 6.0 6.2 6.2 8.0 8.4 8.9
Monthly Value 5.5 mem—— 6.2 6.7 =——e=- 9.4

-—w== Data not available.



Mean Max

Surface Water

Min

Max

September 1983
Mean
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Min

Date

Appendix Table A-'F (continued).
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Appendix Table A-20, Datapod
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RM 136.3, GC S31NO2W20BBD.

September 1983
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Appendix Table A-20 (continued).
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Surface Water
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Appendix Table A 20 (continued).
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Appendix Table A0 (continued).
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Appendix Table A~ZO (continued).
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Appendix Table A-20 (continued).

February 1984

Surface Water
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Appendix Table A-20 (continued).
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Appendix Table A-20 (continued).
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Appendix Table A-20 (continued).

LE R e

May 1984

Surface Water
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Appendix Table A-2). Datapod

recorded at Upper

RM 136.3, GC S31NO2W20BBD.

temperature
intragravel and surface water temperatures (C)
Channel 11 - Site 3,

recorder

data

summary:

January 1984

Intragravel Surface Water
Date

Min  Mean Max Min Mean Max
840111 3.3 ————— 3.3 1.3 —=mw= 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 7 1.3 1.8
840115 3.1 3.2 3.3 .5 1.2 1.8
840116 3.0 3.1 3.2 .3 ] ol
840117 3.0 3.0 3.1 .5 o7 «9
840118 3.0 3.0 3.1 ] -8 1.0
840119 3.0 3.0 3.1 -3 o7 1.1
840120 3.0 3.0 3.1 -3 o5 .6
840121 2.9 3.0 3.1 02 .5 .8
840122 3.0 3.0 3.1 02 o4 J7
840123 2.9 3.0 3.1 2 3 b
840124 2.9 3.0 3.1 .3 .3 .5
840125 2.9 3.0 3.1 0.0 .2 -3
840126 3.0 3.1 3.2 .2 .6 .9
840127 3.0 3.1 3.2 .3 .3 .8
840128 30 3T 32 - R 7 11
840129 3.1 3.1 3.2 W7 1.0 1.4
840130 3.0 3.1 3.1 .2 .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 .8 2.0

————— Data not available.




- e
4 ee

(continued).

Appendix Table A-2J.

February 1984
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Appendix Table A-2l. (continued).

March 1984

Surface Water

Intragravel
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--=-- Data not available.
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Appendix Table A-2| (continued).

April 1984

Surface Water

Intragravel

Date

Min

Min

Max

Mean

Max

Mean
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Appendix Table A-2) (continued).
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May 1984

Surface Water

Intragravel

Date

Min

Max

Mean

Max

Mean

Min
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Appendix Table /“ZZQDatapod temperature recorder data summary?“"ﬁ;rr
intragravel and surface water temperatures (C)
recorded at Side Channel 2] - Site 1, RM 141.0,

GC S31NO2W02CAA.

August 1983

Intragravel Surface Water
Date
Min Mean Max Min  Mean Max
830829 5.9 - 6.0 8,2 ~==—- 8.5
830830 5.8 5.9 6.0 8.2 8.6 9.2
830831 5.6 5.8 6.1 7.7 8.1 8.7
Monthly Value 5.6 =ew——- 6.1 7.7 ==———— 9.2

===w=- Data not available.



Appendix Table A-22 (continued).

auhan il | -T
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September 1983

Intragravel Surface Water
Date
Min Mean Max .Min  Mean Max
830901 5.2 5.4 5.6 7.1 7.4 7.7
830902 4.9 5.1 5.2 6.8 7.3 8.2
830903 &.7 4.9 5.2 6.4 6.8 7.3
830904 4.5 4.7 4.9 5.5 6.0 6.6
830905 4,2 4.4 4.6 &.7 5.5 6.5
830906 3.9 4.2 4.4
830907 3.9 4.1 4.4
830908 - 4.1 4.3 4.5
830909 4.1 4.3 4.7
830910 4.2 4.4 4.8
830911 4.2 4.5 4.8
830912 4.3 4.5 4.8
Monthly Value 3.9 wemo- 5.6 4.7 wmm—— 8.2

-=m== Data not available.
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recorded at Side Channel 21 - Site 2, RM 141.0,

intragravel and surface water temperatures (C)
GC S31NO2WO2CAA.

Appendix Table A-23 Datapod temperature recorder data = summary:

September 1983

Surface Water

Intragravel

Date

Min

Mean

Min

Max
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Max
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Monthly Value

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

October 1983

Surface Water

Intragravel

Date

Max Min Mean Max

Mean

Min
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- ma L
Max

Surface Water
Mean

Min

November 1983
Max

Intragravel
Mean

Min

Date

Appendix Table A-23 (continued).
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Appendix Table A-23 (continued).

December 1983

Surface Water

Intragravel

Date

Min

Max Min Mean Max

Mean
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January 1984
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Appendix Table A23 (continued).
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-~=== Data not available.




R

Rac b tile]

R Y]

Appendix Table A-23 (continued).

February 1984

Surface Water

Intragravel

Date

Min

Min

Max

Mean

Max

Mean
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==—== Data not available.
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Appendix Table A™Z3 (continued).

idlaa il o3

- e

March 1984
Intragravel Surface Water
Date

Min Mean Max Min Mean Max
840301 1.5 1.5 1.6
840302 1.5 1.6 1.6
840303 1.5 1.6 1.6
840304 1.5 1.5 1.6
840305 1.5 1.5 1.6
840306 1.5 1.6 1.6
840307 1.5 1.5 1.6
840308 1.5 1.5 1.6
840309 1.5 1.6 1.6
840310 1.5 1.7 2.3
840311 1.7 1.8 2.2
840312 1.6 1.8 2.3
840313 1.6 1.8 2.4
840314 1.7 1.9 2.3
840315 1.6 1.9 2.4
840316 1.4 1.8 2.4
840317 1.5 1.6 2.2
840318 1.5 1.5 1.7
840319 1.5 1.5 1.6
840320 1.5 1.5 1.6
840321 - 1.5 1.5 1.7 .
840322 1.5 1.5 1.7
840323 1.5 1.5 1.6 .
840324 1.5 1.5 1.6
840325 1.5 1.5 1.7
840326 1.5 1.6 1.6
-840327 1.5 1.5 1.6
840328 1.5 1.5 1.7
840329 1.5 1.6 1.6
840330 1.5 1.6 1.7
840331 1.5 1.6 1.7

Monthly Value
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'=——=- Data not available.
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Appendix Table A-23 (continued).

-l oae”

April. 1984

Surface Water

Intragravel

Date

Mean Max

Min

Mean Max

Min
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--—== Data not available.
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Appendix Table A-Z3 (continued).
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May 1984
Intragravel Surface Water
Date

Min  Mean Max Min  Mean Max
840501 4.1 5.7 8.2
840502 4,2 5.9 8.2
840503 5.6 6.9 9.7
840504 5.5 7.5 11.1
840505 5.4 7.7 11.2
840506 5.5 8.2 12.5
840507 5.6 8.0 11.3
840508 4.6 7.7 11.5 -
840509 5.7 8.5 12.7
840510 3.6 7.8 11.2
840511 5.1 7.6 11.2
840512 3.2 6.1 10.5
840513 4,3 7.3 13.1
840514 4.9 7.9 12.2
840515 3.9 5.2 10.2
840516 2.1 4.0 7.4
840517 2.4 4.1 6.4
840518 3.2 4.4 6.6
840519 34559
840520 3.0 4.7 6.8
840521 5.2 6.6 8.2
840522 6.1 —=—em— 7.0

Monthly Value
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~-=——= Data not available.

3177




Appendix Table A-Z4 Datapod temperature recorder data Summary:

intragravel and surface water temperatures (C)
recorded at Side Channel 21 - Site 3, RM 141.0,
GC S31NO2WO2CAA.

November 1983

Intragravel Surface Water
Date
Min  Mean Max Min  Mean Max
831130 ]l me—— .2 -]l m— 0.0

Monthly Value

IS R 2 S 0.0

-w=== Data not available.
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Appendix Table A-2ZH (continued). , voin¥

December 1983

Iantragravel Surface Water
Date
Min  Mean Max Min  Mean Max
831201 .1 .2 02 -.1 -.0 0.0
831202 .1 o2 .2 -.1 -.1 0.0
831203 .2 «2 o2 =1 -.0 0.0
831204 .2 o2 .2 -.1 0.0 0.0
831205 .2 .2 .2 0.0 0.0 0.0
831206 .2 .2 .2 0.0 0.0 0.0
831207 .1 .2 .2 =,1 -1 0.0
831209 .1 .1 .2 Fkkkh | kddkkk  dkdkkdk
831210 ol .1 02 wkwkk  dkdkkk  kkwkk
831211 .1 .1 .1 fkkR®  EEubkik  dkkkk
831212 0.0 o1 .l khkkk  kkkkk  dkkik
831213 0.0 .1 ol Wedcdkedde  dokdkhk kkkEkk
831214 0.0 =~mew 9 | Tkl kkkkk  dekdkk
831221 0.0 =w—emm 0.0 ol e 0.0
831222 0.0 0.0 0.0 =.1 -,1 0.0
831223 -.1 0.0 0.0 -1 -.1 0.0
831224 -1 0.0 0.0 -2 =,1 -o1
831225 0.0 0.0 0.0 =-.1 -.1 0.0
831226 0.0 0.0 0.0 = 00— 00— - -
831227 -.1 =.0 0.0 =,1 -.0 0.0
831228 -.1 0.0 0.0 w,l  emmm— 0.0
Monthly Value =,]  m—— o2 mol e 0.0

—=e=m-Pata-not-available. - —
e kdkdk_Data available; site frozem.
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Appendix Table A-24 (continued). DR
January 1984
Intragravel Surface Water
Date :
Min Mean Max Min  Mean Max
840110 =l  wm——— 0.0 ol - .2
840111 -.1 -.1 0.0 .1 .2 3
840112 -.1 -.0 0.0 .2 2 3
840113 -.1. =0 0.0 .2 .2 3
: 840114 -.1 -.0 0.0 .2 3 3
| 840115 -.1 -.0 0.0 .2 3 N
J 840116 -1 -1 0.0 3 4 4
840117 =.1 0.0 0.0 4 4 .5
840118 -.1 -.0 0.0 4 4 .5
840119 -.1 -.0 0.0 4 A4 )
840120 -.2 -.1 0.0 .2 .3 .5
840121 -.2 -.1 0.0 0.0 o2 .3
840122 dkddd  Akdkkk  RRRkR Kkkdk  Akkdk  dkkkk
840123 dkdkdk  Kkkkk  kkkkk Kkkkk  kKKEK  REEEE
840124 kkdkkk  hdkkk  dokkkk dkkkk  kkkkk  kkkkk
4 840125 kkdkk  hkkkk  dkkkw Rddkdk  kkkkk  kkkdkk
- 840126 dkddek  kkkkk  kkkkk kkkkk  hkkEkk  hkikk
840127 kkkkk  kkkkdk  dkkkk dkddkk  kkkkk  AkkEE
840128 kkkkk  hkkkk  dkkkR kkdkdk  kkdkhk  dkkkk
840129 kkkkk  dhkkk  hkkkk dkkdk  kkkkk  dkkkk
840130 Kkdkk  hkkkk  RRRKE Hkkkdk  kkkhR  kkhhk
840131 kkdkkk  hkkkk  Kkkkk Kkkdk  kkkkk  kkkkk
Monthly Value el me——— 0.0 0.0 === )

~=—== Data not available.
*%%%** Data available; site frozen.



Appendix Table A-24 ( continued).

TRy ey

February 1984

-7

Intragravel Surface Water
Date
Min Mean Max Min Mean Max
840202 kkdekk  kkdkdk  ddekdk .2 A .5
840203 FREkk ki Sk 4 .5 .6
840204 *kkkdk  kkkkk  dkkkk -6 o7 .8
840205 dkdekk  kkdekdk  dikdok o7 .8 .8
840206 *hkkkk  dkkekk  dekdkk ol .8 09
840207 Thkkk  hkkkk  kkkkk ] .9 1.0
840208 Fekdekk  dkdkdk  delkdkk .9 -9 1.0
840209 khkkkd  kkkkk  dkkddk o9 1.0 1.1
840210 Fkdkd  kkdkk ki .9 1.1 1.1
840211 FEERE AEAEE AEAAR 1.0 1.1 1.2
840212 *Ekhkk  kEEhkk  AAkk 1.1 1.2 1.2
840213 TRARE  RRRRE T hRkRk 1.1 1.2 1.3
840214 RRRRR  Rhkwk  AkRkk 1.2 1.3 1.4
840215 Fddkk  dkkkk  kkkk 1.3 1.3 1.4
840216 Fekkedrk  dekkekk  dekdedok 1.3 1.4 1.5
840217 kERkk  dkdkd  dekikd 1.4 1.4 1.5
840218 kkdkh  kkkkdk  dedkkd 1.4 1.5 1.5
- 840219 Fkdrkdk  dokdkkk  dekkkk 1.4 1.5 1.5
840220 S EERAER RREEE— AEERE Ll 15 16—
840221 kkdkkk  kkkhk  dkkdkk 1.5 1.5 1.6
840222 Thddk  dkkkdk  ddkkkdk 1.5 1.6 1.6 -
840223 ddededck  dekickk dekkckdk 1.5 1.6 1.6
840224 Kok dedekdok delekkek 1.5 1.6 1.6
840225 Tkkkd  kkkkk  Kkkdkk 1.6 1.6 1.7
840226 dkdokdk  dkkdkkk  dkekkk 1.6 1.6 1.7
840227 kdediek  kkdkkde  dekkdkk 1.6 1.6 1.7
840228 khdhk  dkkkdk  dkkkk 1.6 1.7 1.8
840229 wkkdk  dkkkk  dkkkk 1.6 1.7 1.8
khkkk  hkkkk  hkdhkk .2 1.2 1.8

Monthly Value

*%k%*%% Data available; site frozen.




Appendix Table A-24 (continued).

March 1984
Intragravel Surface Water
Date
Min Mean Max Min  Mean Max
840301 dhkdk  ddkkkk  dekdekek 1.6 1.7 1.8
840302 *kkkk  Khkkk  khhkkk 1.7 1.8 1.8
840303 Fhkkk Ahkkkk  Tkkkk 1.7 1.8 1.8
840304 Fkdekk  hkkkk  RRRER 1.7 1.8 1.9
840305 *hEkk  kkkk  Thkkkk 1.8 1.9 1.9
840306 Fdkkkdk  Kkhkkdk  kkik 1.8 1.9 1.9
840307 Thdkk cKikdk  hkkdkk 1.8 1.9 2.0
840308 *hkkk  kkkkk  hkkkk 1.9 2.0 2.1
840309 Fhdkde hkkkd  whddk 2.0 2.0 2.2
840310 Fddekk  hkkdkk  Fkdkk 2.0 2.2 2.4
840311 Fkddek  Ekdkh  kEkAAk 2.1 2.2 2.4
840312 hdkdk  kkkdkk  hdkkdk 2.0 2.2 2.5
840313 Fhkhk kkkkk hkhkk 2.0 2.2 2.6
840314 hkkdkk  Kkkdk  hkkik 2.2 2.3 2.6
840315 wFRAKE  Akkkk  Fkkhk 2.2 2.4 2.7
840316 khdkh hkikt hkkkk 2.1 2.3 2.7
840317 *hkkk hkkhk  kkkkk 2.1 2.3 2.6
840318 kkkdk  hkdkk  kkddkk 2.1 2.3 3.0
840319 Fhkkk kkikk hkkkk 2.2 2.2 2.4
840320 *kkhk  hkRkk  hkkkk 2.2 2.4 2.7
840321 Fkdkdk  Khkkkk  dkkkk 2.2 2.4 2.6
840322 Fkdekd  hkdekd  kkkkk 2.2 2.3 2.5
840323 kkdkkh  dkdkk  dekdkk 2.3 2.4 2.5
840324 *kdkd  hkdkkk  kkkkk 2.3 2.5 2.6
840325 Thkdkk  hkdekk  Khkdk 2.3 2.5 2.8
840326 Kkdekde  wkdkd  kkdkk 2.4 2.5 2.8
840327 khdkd  kkkk  hkkkk 2.4 2.5 2.8
840328 wkkdkk  kkkkk  kkkkk 2.4 2.6 2.9
840329 Fkdekdk  kkkkk  kkkkk 2.5 2.7 2.9
840330 FThkkk  hkkkk  hkkdk 2.5 2.7 3.1.
840331 Fkkdkk  dkkkk  Fhkkk 2.5 2.7 3.0
dkkkd  dkkdkt hkdkk 1.6 2.2 3.1

Monthly Value

*%*%k%k* Data available; site frozen.
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Appendix Table A-Z4 (continued).
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April 1984
Intragravel Surface Water
Date
Min . Mean Max Min Mean Max
840401 Tkdkkd  kkkdk  kkkdk 2.6 2.7 3.0
840402 Thkdk  hkkkk  hkkkk 2.6 2.7 3.0
840403 dkededede  wdkkkd  dokdkkk 2.6 2.8 3.4
840404 *kdkkk  dkdkk  kkkkk 2.6 2.8 3.3
840405 *kEdk  Thkkk  dkkik 2.6 2.9 3.3
840406 Fkdkk  hkkkdk  kkkwk 2.7 . 2.8 3.0
840407 Fkedrkdk  hkkkk  hkkkk 2.7 2.8 2.9
840408 Tkkddk  dkkkk  kkkdk 2.7 2.8 2.9
840409 kkkkk  kkkkk  kkkik 2.7 2.9 3.0
840410 Fhkkk  FRkkk  dkkdk 2.8 2.9 3.0
840411 kkkkk  kkkdkk  dkkik 2.8 2.9 3.1
840412 khekkd wkikk  kkkkk 2.8 3.0 3.2
840413 Fkdekdk  kkkkdk  dekdokdw 2.9 3.0 3.3
840414 Twdkdk  kddkk dkkdk 2.9 3.1 3.4
840415 Tkdkk  ckdkkk  dkdirk 2.9 3.1 3.4
840416 Tkkkk  kdkkkd  ddkdck 3.0 3.0 3.1
840417 *hkkd  hkkkk  kkkih 3.0 3.1 3.2
840418 FTkkkk  dkkdkk  hkkkk 3.0 3.2 3.3
—840419 B dekdedede  ReRk A TTRRIAT .0 3.2 3.4
840420 Tkdkk  kkkdk  hkkkk 3.1 3.2 3.4
840421 *hkkd  hkkkk  kkkkk 3.1 3.3 3.8
840422 dkdekk  kkkkk  dkkkk 3.1 3.4 3.7
840423 Thdokk  dkdkk dkdkdk 3.1 3.4 3.7
840424 Tkdkd  kkkkk  hkkik 3.1 3.4 3.9
840425 Thkkdk  ckkkkk  dkkkikk 3.2 3.5 4.1
840426 kkkkk  kkkkk  hkkkk 3.2 3.6 4.3
840427 Fekdkk  hkdkkh  kkkkk 3.3 3.9 5,0 — S —
840428 ] e Ny 3.4 5.0 6.9 -
840429 .1 .3 .8 4.4 6.0 7.9
840430 o7 1.0 2.0 5.2 7.1 9.8
Monthly Value ol ——— 2.0 2.6 3.4 9.8
————— Data not available.

*%k%%% Data available; site frozen.
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Appendix Table A"Z-"f (continued).

May 1984

Surface Water

Intragravel

Date

Min

Min

Max

Mean

Max

Mean

5708766788292876200419

. o . L] L
9901121121092106555565
e e e R vt vmd of

59399234043690416669

1
1
778889990998807544/44 “
1

9725358813345684023427

. o L] . 2 L . . o L]

5677777786377854444455

1754823692258070667.888
o L) . L ] o

AT OOOONO NI NN

908616913796073145678
° *« o e o

e e o °

]
]
1334555666544431 —
!

5653714589508305

123445555554342

.3
3
o5
.6
.7

8

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

12.8

7.7

400

3.5 7.2

3

Monthly Value

~——-= Data not available.




Appendix Table A-25 Datapod temperature recorder data

summary:

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

when the site was frozen, RM 141.0,

GC S31NO2WO2CAA.

" December 1983 (site frozen)

Intragravel Surface Water
Date . .

Min Mean Max Min Mean Max
831208 thbbt bbbt bbbt -2 -,1 -1
831209 bttt drbbd et -4 -2 -2
831210 TSR = T = X -5 -l -4
831211 S AR S SR -4 -4 -b
831212 T S . -4 - b -4
831213 bbbt bbbt bbbt =-.5 - b -4
831214 e L L A n s s R -l
Monthly Value ®,5 —mmee -1

«——= Data not available.
+++++ Data available; site not frozen.
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Appendix Table A~25 (continued).

January 1984 (Site frozen)

Intragravel Surface Water
Date

Min Mean Max Min Mean Max
840122 -.3 -.2 -.1 -4 -2 .1l
840123 -h -.3 -.2 -.6 -5 -.3
840124 -7 -od =od -~1.0 -.8 -.6
840125 -.9 -7 -.6 -l.4 =l1.1 -.9
840126 -1.1 -1.0 -.8 -1.7 -1.5 -1.3
840127 -1.3 -1.2 -l.1 -1.8 -1.7 -1.6
840128 -1.4 =1.3 -1.2 -1.9 -1.8 -1.8
840129 -1.5 =«l1.4 ~1.3 -1.9 -1.9 -1.6
840130 -l.4 =1.2 =~1.1 =-1.7 -1.2 -.8
840131 -1, -9 -a7 -.8 -4 -2
Monthly Value =1.5 ===—- -.l -1.9 === .1

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

February 1984 (Site frozen)

Intragravel Surface Water’
Date ,
Min Mean = Max Min Mean Max
840201 -.8 -.6 -.5 -.2 0 o2
840202 -.5 =65 -3 R = = R
840203 -4 =3 =o3 Fhbrd bbbt bhbdt
840204 -3 -2 -2 TR - ST T S e
840205 -o2 -2 -o2 S T T > e
840206 -o2 -od -o1 N = & o J = =
840209 -2 -2 -.1 R & o = J S e
840210 -2 -2 -.1 N R S = = R
840211 -.2 =51 -1 N o o & =
840212 -.2 =1 -.1 dbbbt  AEbbd Abedd
840213 -2 =.1 -.1 I 2
840214 “o2 -.1 0.0 T
840215 -.2 -.1 -1 Fbddd bbbt bbbet
840216 -2 -.1 0.0 N s TR
840217 -ol ~s1 0.0 L o I T R S
840218 -a2 -.1 0.0 +hbbd bbbt bbbt
840219 -2 =.1 0.0 S R s S 2
840222 =] =1 0.0 L e e  d
840223 -l -.1 0.0 Lt e S
840226 -ol -.1 0.0 B a = G S S
840227 ~.2 =.1 0.0 . s s
840228 -2 -al 0.0 S . - ot
840229 -1 -.1 0.0 s
Monthly Value -.8 -.2 0.0 =2 it 02

+++++ Data available; site not frozen.

g




Appendix Table A-25 (continued).

March 1984 (Site frozen)

Intragravel Surface Water
Date
Min Mean Max - Min Mean Max
840301 -.1 -.1 0.0 e e e )
840302 -.1 -.1 0.0 B R 5 & = e
840303 =.1 =.1 0.0 B = = = = T R
840304 -.1 -.1 0.0 R = T e
840305 -1 -0 0.0 R I e s et
840306 =.l -.1 0.0 T
840307 =.1 =.0 0.0 R R L e
840308 -.1 -.0 0.0 Fhbtt bbbt bbbt
840309 -o1 -.0 0.0 e I A o
840310 -.1 -.0 0.0 TR T = T e
840311 -.1 -.0 0.0 Pttt bbbt et
840312 -.1 -.0 0.0 N ek s
840313 ~.1 -.0 0.0 Fhtbt bbbt bbbt
840314 -.l -.0 0.0 o
840315 -.1 0.0 0.0 B o I T 2 R
840316 -.1 0.0 0.0 T TR 2 T
840317 -.1 -.0 0.0 S S T
840318 -.1 -.0 0.0 T e,
840319 -.1 -.1 0.0 R R s 1
840320 -.1 -.0 0.0 R 2 = = = B
840321 -.1 -.0 0.0 N = o = = = T
840322 -.1 -.0 0.0 R S NP
840323 -.1 -.0 0.0 I
840324 -.1 -,0 0.0 N R & & o =
840325 -.1 0.0 0.0 I T T
840326 -.1 0.0 0.0 T T s
840327 -1 0.0 0.0 o I s
840328 -.1 0.0 0.0 T ™ T S
840329 -.1 0.0 0.0 T s T
840330 -.1 0.0 0.0 e 2 S s
840331 -.1 0.0 0.0 T s o
Monthly Value -a1 -.0 0.0 o s

+++++ Data available; site not frozen.
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Appendix Table A-25 (continued).

April 1984 (Site frozen)

- .
of 8o s 3 !

Intragravel Surface Water
Date
Min Mean Max Min Mean Max
840401 -.1 0.0 0.0 . L = T
840402 -.1 0.0 0.0 Fhtbd bbbt bbbt
840403: =.1 0.0 0.0 e L s
840404 -.1 0.0 0.0 R S R = S R
840405 =.1 0.0 0.0 R R R e
840406 -,1 0.0 0.0 bt FrEEt bt
840407 -o1 0.0 0.0 R & = =
840408 =l 0.0 0.0 R aC S s
840409 -o1 0.0 .1 T R
840410 =o1 0.0 0.0 bbb bbbt bhbbd
840411 =.1 0.0 .1 A APV
840412 =1 0.0 o1 T W O S
840413 =.1 0.0 o1 I
840414 -.1 0.0 ol S = = = TS
840415 -5l 0.0 ol B e e N L )
840416 -o1 =-o0 0.0 B ' T
840417 -al 0.0 ol = = T T ey
840418 =,1 6.0 1 B I T = o o o )
840419 -1 0.0 o1 B 2 = R A
840420 =71 0.0 o1 FEEEF R RS
840421 -1 0.0 o1 B R R e s
840422 -o1 0.0 ol R T = =
840423 -.1 0.0 el I e
840424 -1 0.0 ol SR TNV S T T T
840425 -o1 0.0 ol I . = e
840426 -.1 0.0 o1 SRR - S e
840427 -.1 0.0 .1 e e R e e
840428 -1 0.0 ol e IR e R Ty
Monthly Value -.1 -.0 | S R a

+++++ Data available;

site not frozen.
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Appendix Table A2f Datapod temperature recorder data  summary:
intragravel and surface water temperatures (C)
recorded at Lower Slough 8A - Site 2, RM 125.6,
GC S30NO3W30BDB.

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 —=——— 4.6 6.2 m—— 8.7
4.6 6.2 === 9.6

Monthly Value 4,5 e———-

~=w== Data not available.

=150



Appendix Table A-27 Datapod tempertaure

recorder

data

summary:

intragravel and surface water temperatures (C)
recorded at Lower Slough 8A - Site 3, RM 125.6,

GC S30NO3W30BDB.

August. 1983

Intragravel Surface Water

Date ~ ,
Min  Mean Max Min Mean Max
830825 4,9 =cwe= 4.9 83 wewee 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 5.0 5.1 7.2 9.0 11.1
830829 4.8 4.9 5.1 7.4 8.5 11.0
830830 4.7 4.8 4.9 7.7 8.3 9.6
830831 4.9 5.0 5.1 8.0 8.6 9.3
Monthly Value 4,7 mmm—— 5.1 6.9 o=——= 11.1

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

September 1983

Surface Water

Intragravel

Date

Min

Min

Max

Mean

Max

Mean

6911708150125136808733798020»00
. .

899878789099989877668863133235

023846661600332804531739194674

. . . . e .

8n5_/.b,b,b,oq/ocnuRuRunu7.7.6,b.>.3,bq/qlcatilil*o.9.7.3

.QJnunu.u./,b HONEAMMOONNODINRNQSQNNQMND

7,0_6_5.4.4_3,0.I.I_I.I.l,b,b.3,4,4.4.3,o.b.4 1.1.?~7.2

ll...l.105610632621724134414978789
.

e e o o e o e . 6 e * 9 o L] °

555566678888888776667775222223

000937973866838704396209414660

o o @ s . 9 e o o e s & o s

555455567777776665556763222223

nvnvulnunu7.l.1ugunao,l‘Quﬂui‘qlsx,o_b‘b o.nva.o,avnvi‘qaﬁuv.
G.R.A.634.4.D,D,b_I.b_I_I,b,b.3.3.4A4.3,o11447.1.1.7.7~7.2

N TNORNOAD NN TNONDOONO~NNGFTNONONO
COOOOOOOOQ mirdvrd rdod v ved s red el NN ANNNNNNONNM
A A A AR AR A A AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR A R AR AR AR AR AR A
[eNeNoNeleNeNoNeNeNoNeleReNoeReoNoleNeloloBoBoleReoNeRolol RNl
[ En Ev Ev ke R R A K B K K Eu En K R Eu B EuE Eu B Ev Ev Ev En Ew Eu X v )
00 00 00 G0 00 OO 00 00 ¢ 00 00 0 00 00 00 00 00 00 00 00 CO 00 00 00 0 00 00 00 60 o0

10.0

6.0

5.5 8.6

1.6

Monthly Value
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Appendix Table A-27 (contined).

October 1983

Surface Water

Intragravel

Date:

Min

Min

Max

Mean

Max

Mean

/468/4437202955214/4

e © o o °

5543332221122222

8856059648411585

o o -] @
4432321l1 122111

Fet O ONONODWOVMO MO T N
© & o © © o © o © 6 © 0 o o o e

G N et NN e e e e B |

7998310113856634
44/43333221122222

N FT A NN ST AN O O
o © @ & & & ¢ © © 0 o o e © o o
G A N e A Ea s R e R R N I N N

902615952J181786
L] 9 ] o o

T NN O et e I

831001
831002
831003
831004
831005
831006
831007
831008
831009 .
831010
831011
831012
831013
831014
831015
831016
831017
831018

;
6066915/495

, o o.c
132117«‘11!;1

! i
3200360868
© ® o © © o o o

oG i~~0-F g
. o e o o o o o ]
v e gl i el

85497872370{
s 6 8 & e © o |o

WO NS ONOWOS

\d o < e 9 ° o o o o
vt ot O o=t vt b ¢

46901/*8545
s o ©® © 6 o o o @
111111; !

831019 -
831020
831021
831022
831023
831024
—831025
831026
831027
831028
831029
831030
831031

v o NN oo
s o o & o
L B B B

.8
.9
.8
.7
.6

3
.6
.3
.3
o3

O OO W
. ¢ e o

OI~Oon
L] * 9 L] -]

ot d e
4 & » e o

fMonthly Value

5.6

. 1.7

a.g
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Appendix Table A-Z7(cont

inued).

November 1983

Intragravel Surface Water
Date
Min Mean Max Min Mean Max
831101 o3 b .6 <3 .6 1.1
831102 A .5 .8 N .7 1.2
831103 .2 .3 .6 .3 4 .7
831104 2 S mm— N 3 mem—— 4
831112 2 me—— .3 5 mme—— .6
831113 o2 b .6 .2 4 a5
831114 , .6 .7 .9
831115 .8 .8 .9
831123 .2 .2 <3 -.1 4 .6
831124 .3 o5 o7 -.1 o2 o4
831125 .7 .7 .9
831126 08 e .9
831127 1.9 —==== 2.0 b m—— ]
831128 2.0 2.0 2.1 .5 ) .3
831129 2.1 2.1 2.2 «5 .5 .6
831130 2.1 2.2 2.2 «5 .5 .6
Monthly Value 2 m—— 2.2 o]l m——— 1.2
----- 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 <5 o9 N
831202 2.1 2.1 2.2 <5 .6 7
831203 2.1 2.2 2.2 .6 .7 .7
831204 2.1 2.1 2.2 .7 .7 .8
831205 2.1 2.1 2.2 .7 .7 .8
831206 2.1 2.1 2.2 .5 .6 .8
831207 1.9 2.0 2.2 o3 4 )
831208 2.0 2.0 2.1 o) mmemmew .6
831209 2.0 2.1 2.2 o5 o5 o0
831210 2.1 2.2 2.2 5 .5 .6
831211 2.1 2.1 2.2 «3 .5 .6
831212 2.1 2.1 2.2 .5 .5 .6
831213 2.1 2.1 2.2 <5 .6 o7
831214 2.1 2.2 2.2 N .7 .7
831215 2.1 2.1 2.2 o7 .7 .8
831216 2.1 2.1 2.2 o7 .7 .8
831217 2.0 2.1 2.2 4 .6 .7
831218 1.9 2.0 2.1 .3 4 .6
831219 1.2 —e=we 2.1 0) mmw—- <5
831220 o] - me—— 1.0 5 meme— o3
831221 A o5 o7 «d .5 .5
831222 - ST, o4 5 <5 .5
831223 .3 3 4 T W5 ) o5 -
831224 o3 4 s ¢S ] .5
831225 b 5 +6 ) 5 6
831226 -6 7 7 o .3 b
831227 .6 .7 .8 .5 .5 .6
831228 .6 .6 .7 5 .5 .6
831229 .6 .6 .7 .5 .5 .6
831230 .6 .6 .6 .5 5 -6
831231 .6 9 1.1 : «5 o5 .5
Monthly Value .3 1.5 2.2 3 .6 .8

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

January 1984

Intragravel Surface Water
Date -

Min Mean Max Min Mean Max

840101 Wb .5 .6 <3 .5 ]
840102 .3 4 4 ] ) .5
840103 <3 3 o5 .3 ] .5
840104 3 b ) .5 ] .5
840105 4 .6 7 ] «d .6
840106 .6 o7 .8 .5 5 .6
840107 .6 7 .7 5 ] .6
840108 .6 .6 o7 .5 e5 .6
840109 .6 .6 o7 .5 ] .6
840110 0] e .6 25 e .7
840111 .5 .6 .6 .3 .6 o7
840112 ] .6 .7 o5 .6 .8
840113 .6 .7 o7 .6 .7 .9
840114 .6 .6 .7 .6 o7 .9
840115 .6 .7 .8 .6 .8 9
840116 ] .6 .7 ] .6 .7
840117 .6 .6 .6 .6 o7 .8
840118 - .5 .6 .6 .6 .7 .8
840119 .5 ] .6 .5 .6 i
840120 o4 «5 .6 .5 .5 .6
840121 4 4 ] oD .5 6
840122 .3 WA ) ] «3 .6
840123 .3 b ] .5 ] .6
840124 .3 .4 4 ] .3 .6
840126 3 w——— ) 5 mmm—— .6
840127 3 4 4 ] .5 .5
840128 .3 .3 4 .5 .5 «5
840129 .3 4 4 .5 .5 .6
840130 4 A ] ) ) .5
840131 A Ny .5 .5 ) .6
Monthly Value .3 0D .8 ] .6 .9

——==w- Data not available.
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Appendix Table A-27F (continued).

Februafy 1984

Intragravel Surface Water
Date ot
Min Mean Max Min  Mean Max
840201 b 1 <9 ] oD .6
840202 A 4 .5 ] .5 .6
840203 A 4 «5 .5 .5 6
840204 o 4 <5 4 3 )
840205 .4 b b <5 .5 .5
840206 4 b ] <5 o5 <6
840207 <3 o ] ] ] .6
840208 o3 4 <3 o3 .3 .6
840209 3 4 -4 ] .5 .6
840210 .3 4 4 5 «5 .6
840211 .3 4 b .5 .5 .5
840212 3 4 N - .5 .5
840213 3 o4 b .5 .5 .5
840214 3 b <5 ) .5 -6
840215 .3 b .5 ) ] .6
—e -840216-—- 3 Y S o LD ] .6
840217 .3 ‘b ] .5 .5 .6
840218 .3 4 5 .5 .5 .6
840219 .4 oA ] ] .5 6
840220 .3 b 03 .5 .5 )
840221 «3 4 iy .5 ] .6
840222 3 b ob o5 .5 .6
840223 o3 4 b 25 o3 .6
840224 .3 .3 ob ol <5 05
- 840225 23 3 4 T 75 s5
840226 73 4 w4 —l 5 5
840227 .3 3 Wb o4 ] o5
840228 .3 .3 .4 o .5 .6
840229 .3 b b .5 e3 .6
.3 ob 5 .4 -6

Monthly Value




Appendix Table A-27 (continued).

March 1984
Intragravel Surface Water
Date

Min Mean Max Min  Mean Max

840301 .3 <3 4 .3 .9 .6
840302 .3 .3 4 .5 .5 .6
840303 3 4 4 .5 .5 .6
840304 .3 .4 5 .5 .5 .7
840305 4 N ) .3 .6 .7
840306 b 1 .6 .5 .7 1.0
840307 5 <5 .7 .6 o7 1.1
840308 .5 .6 .7 .5 .8 1.0
840309 6 .8 1.0 .7 1.1 1.4
840310 .8 1.0 1.2 .9 1.2 1.6
840311 .8 1.0 1.3 .8 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 9 .0 1.1 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 .6 1.0 1.4 .7 1.1 1.9
840318 .6 .9 1.4 .5 1.1 2.0
840319 .5 .9 1.4 .6 1.1 2.0
840320 o7 1.0 1.4 .8 1.2 1.9
840321 .8 1.1 1.6 .8 1.3 2.3
840322 .6 .9 1.3 .5 1.1 2.2
840323 .6 1.0 1.6 .6 1.3 2.3
840324 .6 1.0 1.6 .6 1.2 2.2
840325 .8 1.2 1.8 .8 1.5 2.3
840326 1.1 1.4 1.8 1.2 1.6 2.7
840327 1.2 1.4 1.8 1.3 1.6 2.5
840328 .9 1.5 2.4 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
Monthly Value .3 1.0 2.4 .5 1.2 3.3

A-178



Appendix Table A-27 (continued).

April 1984

Surface Water

Intragravel

Date

Min

Max

Mean

Max

Mean

. Min
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e e 11.7_@2
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M
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0 0 7.nvnvoan.a.mun
e« O ¢ © o e © ) o
1112312233
: |
|

!

i
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840426

840417
840418
840419
840421
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840423
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L [
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© & o ®
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O O o)
e o o e
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o s e o
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Appendix Table f}-27 (continued).

May 1984

Intragra§e1

Surface Water

Date

Min

Max

Mean

Mean Max

Min

9125558161951522216516

s o e s s o L] LI ) ° s ]

8888889000990001109886
—t od o et ot

2979795153006204157205

LI ] ° ¢ s s . 0 . o L] e o °

7666667888877888876664

6867985664953768280695

. s o o o

5555555666545555544333

5599708224938798500311
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e s e & o o9 @ °
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o o o e . e o s
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840502
840503
840504
840505
840506
840507
840508
840509
840510
840511
840512
840513
840514
840515
840516
840517
840518
840519
840520
840521
840522

6.0 8.4 3.5 7.3 11.2

3.0

Monthly Value
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Appendix Table 4-28 Datapod

temperature recorder data summary:

intragravel and surface water temperatures (C)

recorded at Upper Slough 84 - Site 2, RM 126.6,
GC S30NO3W20CCA.

August 1983

Intragravel Surface Water
Date .
Min  Mean Max Min  Mean Max
830824 3.5 3.6 3.7 4.2 4.7 6.0
830825 3.5 e 3.7 3.6 === 4.4
Monthly Value 3.5 === 3.7 3.6 ==—— 6.0

~=—— Data not available.
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Appendix Table A-28 (continued).

October 1983

Intragravel Surface Water
Date c _
Min  Mean Max Min  Mean Max
831027 2,9 - 3.0 1.2 —eeee 1.6
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 .5 .8 1.0
831031 1.7 2.0 2.2 0.0 o4 .6
1.7 w=we- 3.0 0.0 ~—ww- 1.6

Monthly Value

-—=-= Data not available.
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Appendix Table A-28 (continued).

November 1983

. N
-
P I I -

Intragravel Surface Water
Date
Min  Mean Max Min Mean Max

831101 1.5 1.6 1.8 0.0 .0 .1
831102 1.4 1.5 1.6 0.0 .0 .3
831103 1.1 1.3 1.5 -.1 .0 .1
831104 .8 1.0 1.2 dkkkk  dkdkkdk  dkddk
831105 .5 .6 .8 kdrkdkk  kkkkk  kkkdk
831106 .5 .5 .5 kkdhkd  hkdkkk  kkkkE
831107 3 A .5 Tkkddk  kkkdkk | kkwEk
831108 .2 .2 A dkkkk  kdkkk  kkhkk
831109 .1 2 .2 Kkdkk WEERE  RREEE
831110 WA .d .2 dkdkdkhk  hkkkk  kkkkk
831111 -.1 .0 .1 Fhkdkk  kikkk  kdkdk
831112 Tkkkk  kddokdk  dekdhkk dkdkd  ddkkd  dekdkdk
831113 ddkdekde  ddkdkk  Rkkdk fekkkd  kkkkk  hikkk
831114 fkhkd kkkkk hhkkk kkdedde  dkkkk  hkdhk
831115 dekdedk  kkkkk  ddkdded fkdokdk  ddkkk  kkkdek
831116 THRERE T KEREE dohekw T —dedededek dedkdedek—dededkdode
831117 dedkkkd  kkkkk  dkkkk Kkddk  dokdkkdk  kdkdedkd
831118 ddddkk  dkkdkk  hkkkk *hkkk  dhkkkk  hkkdk
831119 dkdkkdk  kkkkk  hkdkdkk hkdkk  kkkkk  hhdkk
831120 kkdekd  dkdkd  hkdkdk hdiekdk  kkkkdk  hkkkw
831121 dkkkkk  kkddkd  dkdekk dedekkk  kkdkkk  wkkkk
831122 kdeddkk  ddkkk  kkkkd LT T
831123 kkddd  dkkkdk  dekddhk kkkhkk  kikkk  hkkdk
831124 o ddkkk  dkkkkk  kdkkdk kkdkkk  dddkkdk  wkhkdk
831125 Ckdkdekk  kkdekdk  kkdks kkdkd  hkkkh  hkkkk
831126 dekdedk  kkkkd  dekdekk fkdkk  dkkdkk  khkkk
831127 kkdkdk  dkkdkk  dkkkk dkdedk  hkkkk  dkkkk
831128 kkdkdek  dkkkd  dkdkkk dkkkd  hkkkd  hkkdk
831129 dkdkkk  kkdkkk  kkdkdk ddkkkk  dkkkkd  Kkkkk
831130 dkdkd  kktkdk  dkdokk dTkkdkk  hkkkdk  kkdkk
Monthly Value S 1.8 =l mee—e 3

————— Data not available.

**%*% Data available; site frozen.




Appendix Table A-%9 Datapod temperature recorder data summary:
intragravel and surface water temperatures
(C) recorded at Upper Slough 8A - Site 2
when the site was frozen, BRM 126.6,
GC S30NO3W20CCA.
November 1983 (Site frozen)
Intragravel Surface Water
Date :
Min Mean Max Min Mean Max
831104 bt PEPed bedd -.8 -oh -1
831105 +bbdd  Frtbt bt -1.5 -.8 -.3
831106 N = T & -3.3 -2.3 -1.5
831107 B I -3.3 -2.6 -1.7
831108 A N s 3.4 -2.2 =1.2
831109 B I -3.5 =«1.9 ~1.2
831110 S T 2 T e -4.0 -3.1 -1.7
831111 e s 4,4 <=3.0 -2.1
831112 -l -.3 -.1 ~4.9 ~3.5 -1.9
831113 -1.4 -.8 -3 -4,9 -4.5 ~2.8
831114 -2.4 =2.0 ~-1.4 -4,9 -dt .9 ~4.9
831115 -2.8 -2.6 -2.1 -4.9 -4.8 4,3
831116 -2.1 -1.6 -1.4 -4 4 -3.6 =3.1
831117 -1.8 ~=1.6 -1.4 =4.7 -4 ,2 -3.4
831118 -1.8 -1.7 -1.5 ~4.9 -3.9 -3.3
831119 -2.7 -2.2 =l.6 -4.9 -4.9 -4.9
831120 -3.2 -3.0 -2.6 -4.9 -4.8 -4.2
831121 ~-2.6 -1.9 -1.3 -4,2 -2.8 -1.6
831122 -1.3 -.9 -.6 -1.6 -1.2 -1.0
831123 -a7 -.6 - -2.1 -1.5 -1.2
831124 -l.1 -.8 -.6 =4.0 -2.7 -1.9
831125 -1.7 -1.5 -l1.1 -4.4 =4.0 -3.7
831126 -1.7 -1.6 -1.5 ~3.8 -3.3 -2.8
831127 -1.5 =l.4 =1.2 -3.3 -2.6 -1.9
831128 -1.2 =~1.0 -.8 -2.0 -1.6 -1.2
831129 -.8 - -7 -1.8 ~1.5 -1.3
831130 -1.0 -.2 -7 -2.7 ~2.1 -1.5
Monthly Value 3ol - -.1 -4.9 -2.9 -.1

--==—w Data not available.

+++++ Data available; site

not frozen.



Appendix Table #-29 (continued).

oo

“d na

December 1983 (Site frozen)

Intragravel Surface Water
Date .
Min Mean Max Min Mean. Max
831201 =39 -.8 -.8 -2.0 -1.7 -1.5
831202 -1.1 ~-1.0 -.8 -2.9 =2.3 -1.5
831203 =1,1 . =-1,0 =1.0 2.6 =2,1 =1.9
831204 -1.1 -1.0 -.9 -2.6 ~-1.9 -1.3
831205 =.9 -.8 -.6 -1.4 ~1.0 -.8
831206 =.6 -e3 -.% -.8 -7 -.5
831207 =.5 -4 -.4 -.9 =7 =.5
831208 =.6 =.5 =.4 -1.2 =1.1 =.9
831209 =o7 =6  =.5 =1.6 =1.3 =1.2
831210 =,9 -.8 =7 =1.6 =1.5 =1.5
831211 - =.8 -8 =.7. =1.5 =1.4 =1.3
831212 -.8 -7 -.6 -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  ~1.0 =.8 =2,3 =2.1 =-1.8"
831216 -1.2 =-1.2 -1.0 =2.4  =2.2 -2.1
831217 -1.2 =~1.1 ~1.0 =2.1 -1.8 =1.6
77777 831218 B -1.0 =9 -.8 =1,6 =1.5 =1.4 .
831219 -.8 -.6 -3 -1.4 -2 -.1
831220 ~.4 -.3 -.2 -.2 =51 0.0
831221 *2 oo =.1 =] e 0.0
Monthly Value -1,2 =8 =.1 =2.9 =1l.4 0.0

-Data-not—available. —
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Appendix Table A-30 Datapod temperature recorder data summary:

. intragravel and surface water temperatures (C)

| recorded at Upper Slough 8A - Site 3, RM 126.6,
. GC S30NO3W20CCA. ‘

December 1983

N Intragravel Surface Water
[ Date
C Min Mean Max Min Mean Max
|
|| 831221 3.0 === 3.1 2.0 ==——== 2.9
831222 3.0 3.0 3.1 2.0 2.3 2.6
f} 831223 2.8 3.0 3.1 1.8 2.3 2.5
B 831224 1.5 1.9 2.8 1.2 1.6 2.4
' 831225 1.5 1.9 2.3 1.5 1.9 2.2
. 831226 2.2 2.3 2.4 1.9 2.1 2.3
i} 831227 2.3 2.4 2.4 1.9 2.1 2.4
i 831228 2.3 2.3 2.4 2.0 2.3 2.5
831229 2.3 2.4 2.5 2.1 2.4 2.6
[ ] 831230 2.4 2.4 2.5 2.0 2.3 2.6
L . 831231 2.4 2.5 2.6 2.4 2.7 2.8
3 Monthly Value 1.5 ===e- 3.1 1.2 —=——- 2.9
|
ii ----- Data not available.
P
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Appendix Table A-3C(continued).

January 1984

Surface Water

Intragravel

Date

Min

Min

Max

Mean

Max.

Mean
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Appendix Table A-30 (continued).

666655022334343/46620334366688
L]

22222242222222222222222222222

Max

35444449791011102196700019090

22222221112222222211122221212

Surface Water
Mean
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¢ e ¢ & o [
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* ° 5 o »
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February 1984
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Mean
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Monthly Value
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-t e
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Surface Water
Mean

Min
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March 1984

Intragravel
Mean

Min

Date

Appendix Table A-30 (continued).
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-==-—= Data not available.
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Appendix Table A-30 (continued).

April 1984

Surface Water

Intragravel

Max

Mean

Min

Max

Mean

Min

Date
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~=ww== Data not available
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Appendix Table A-30 (continued).

May 1984

Surface Water

Intragravel

Date

Min

Max

Mean

Max

Mean

Min
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--w=== Data not available.




Appendix Table A-3/ Ryan temperature recorder data summary: surface
water temperatures (C) recorded at Slough 9
Incubation Site, RM 128.5, GC S30NO3WO9DCB.

August 1983

Surface Water Temperature (C)

Date
Min Mean Max
830831 8-0 _____ 900

Monthly Value 8.0 @ em——- ' 9.0

--~== Data not available.
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Appendix Table A-3| (continued).

September 1983

Surface Water Temperature (C)

Date
Min Mean Max
830901 7.5 8.0 8.0
830902 5.5 6.6 7.5
830903 5.0 5.8 6.5
830904 4.5 5.4 6.0
830905 3.0 4.2 5.0
830906 3.5 4.0 5.0
830907 3.0 4.2 5.0
830908 5.0 5.5 6.0
830909 5.5 5.9 6.5
830910 5.0 3.7 6.0
830911 5.0 5.9 7.0
830912 5.5 6.1 7.0
830913 5.0 5.7 6.5
830914 4.5 5.1 5.5
830915 3.0 4.7 5.5
830916 1.5 2.7 4.0
. 830917 1.0 2.3 3.5
——830918 1.0 25 4.0
830919 1.5 3.7 5.5
830920 4.0 4.7 5.0
830921 5.0 = e==e—- 6.5
Monthly Value 1.0 8.0

-—=== Data not available.
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Appendix Table Aﬂ?Q Datapod temperature recorder data summary:

intragravel and surface water temperatures (C)
recorded at Slough 9 - Site 3, RM 128.6,
GC S30NO3Wl6BDC.

August 1983

Intragravel Surface Water
Date

Min Mean Max - Min  Mean Max
830824 3.5 3.5 3.6 B.4 9.5 10.9
830825 3.5 3.6 3.6 7.9 8.9 10.2
830826 3.5 3.6 3.7 7.2 8.1 8.7
830827 3.5 3.6 3.7 8.0 8.4 8.9
830828 3.5 3.6 3.7 8.2 9.2 11.6
830829 3.5 3.6 3.6 7.2 7.8 8.2
830830 3.5 3.6 3.7 - 6.8 8.6 12.2
830831 3.6 3.7 3.7 8.7 9.6 10.4
Monthly Value 3.5 ww—e— 3.7 6.8 =m——— 12.2

----- Data not available.
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Appendix Table A-32 (continued).

September 1983

Surface Water

Intragravel

Date

Min

Max

Min

Max

Mean
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Monthly Value

~==== Data not available.
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Appendix Table A-32Q (continued).

October 1983

Surface Water

Intragravel

Max Min Mean Max

Mean
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Date
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Appendix Table A-32 (continued).
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Appendix Table A-32 (continued).

December 1983

Intragravel Surface Water
Date

Min Mean Max Min Mean Max

831201 3.3 3.3 3.4 1.1 1.5 1.7
831202 3.3 3.3 3.4 .7 1.2 1.7
831203 3.3 3.3 3.4 1.2 1.4 1.7
831204 3.3 3.3 3.4 N .9 1.4
831205 3.3 3.3 3.4 1.0 1.4 1.7
831206 3.3 3.4 3.4 .7 1.6 1.9
831207 3.3 3.3 3.4 .6 o7 .8
831208 3.3 3.3 3.3 .6 .7 .7
831209 3.2 3.3 3.4 .6 .7 .7
831210 3.2 3.3 3.3 .6 o7 .7
831211 3.2 3.2 3.3 .7 o7 .8
831212 3.1 3.2 3.3 .6 .7 7
831213 3.1 3.2 3.2 Y | .7
831214 3.1 3.1 3.2 .6 .7 .7
831215 3.0 3.1 3.1 .6 .6 .7
831216 3.0 3.1 3.1 .0 .6 .7
831217 3.0 3.0 3.1 .6 .6 .7
831218 3.0 3.0 3.1 .6 .6 .7
831219 3.0 3.0 3.1 .6 7 .7
831220 3.0 3.1 3.1 .7 7 9
831221 3.1 3.2 3.2 .8 .9 1.0
831222 3.1 3.2 3.2 .6 .8 1.0
831223 3.1 3.2 3.2 .6 .7 .7
831224 3.2 3.2 3.3 .6 .7 .7
831225 3.2 3.2 3.3 .6 .7 .8
831226 3.2 3.3 3.4 .7 o7 .9
831227 3.3 3.3 3.4 .7 .7 .8
831228 3.3 3.4 3.4 .7 .7 .8
831229 3.3 3.4 3.4 .7 o7 .7
831230 3.3 3.4 3.5 .7 .8 1.0
831231 3.4 3.4 3.5 .9 1.1 1.4
Monthly Value 3.0 3.2 3.5 4 .8 1.9
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Appendix Table A-3Z (continued).

January 1984

Intragravel Surface Water
Date

Min Mean Max Min Mean Max

840101 3.4 3.5 3.5 1.2 1.6 1.9
840102 3.4 3.5 3.5 1.1 1.7 2.0
840103 3.4 3.5 3.5 1.5 1.8 2.1
840104 3.4 3.5 3.5 .7 1.2 1.9
840105 3.4 3.5 3.5 o7 .9 1.1
840106 3.4 3.5 3.5 -8 1.1 1.3
840107 3.4 3.5 3.5 o7 1.2 1.6
840108 3.4 3.5 3.5 o7 -9 1.0
840109 3.4 3.5 3.5 .8 1.0 1.2
840110 3.4 ===== 3.5 1.0 e 1.4
Monthly Value 3.4 =m———— 3.5 ol e 2.1

----- Data not available.
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Appendix Table A-32Z-(continued).

March 1984

Surface Water

Intragravel

Date

Min

Max

Mean Max

Min

Mean
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Appendix TableA-32 (continued).

April 1984

Surface Water

Intragravel

Date

Min

Max Min Mean Max

Mean
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Appendix Table A-32 (continued).

May 1984

Surface Water

Intragravel

Mean Max

Min

Max

Mean

- Min

Date
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Appendix Table A-33 Datapod temperature recorder data summary:

intragravel and surface water temperatures (C)
recorded at Slough 10 Northeast, RM 134.0,
GC S31NO3W36AAA.

October 1983

Intragravel Surface Water
Date
Min  Mean Max Min Mean Max
831019 3.9 =—e—— 4.0 2.5 ==——— 3.6
831020 3.8 3.8 3.9 2.2 2.7 3.2
831021 3.7 3.8 3.9 2.4 3.1 3.7
831022 3.7 3.7 3.8 2,6 3.1 3.6
831023 3.5 3.6 3.7 1.7 2.3 3.1
831024 3.4 3.5 3.6 1.6 2.1 2.9
831025 3.4 3.5 3.6 1.5 2.0 2.4
831026 3.4 3.4 3.5 2.1 2.4 3.2
831027 3.3 3.4 3.5 1.6 2.3 3.2
831028 3.4 3.4 3.5 2.3 2.7 3.3
831029 3.3 3.4 3.5 1.7 2.4 2.9 -
831030 3.3 3.4 3.4 2.1 2.5 3.0
- 831031 3.3 3.4 3.4 1.7 2.4 2.7
Monthly Value 3.3 w—m— 4.0 1.5 o=w=w== 3.7

===== Data not available.
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Appendix Table A-33 (continued).

November 1983

Surface Water

Intragrhvel

Date

Min

Min

Max

Mean

Max

Mean
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Appendix Table A-33 (continued).

December 1983

Surface Water

Intragravel

Date

Min

Mean

Max

Mean

Max

Min
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