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SUMMARY

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

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

physical processes influencing winter habitat conditions.

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

to the formulation of these hypotheses.



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

of mainstem water temperabtures.

2} River stage appears to be influencing groundwater upwelling in

the sloughs.

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

materials).

1‘

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

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



SUSITNA INTERGRAVEL TEMPERATURE REPORT

Steven C. Atkinson
AEIDC

Introduction

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

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

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

. Methods

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

sense digital thermometer. Intergravel water temperatures were recorded from

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

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



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

temperatures were measured at the water surface.

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

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

Study Site Locations

R

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

monitored.

Resules

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

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

actably warmer and of a move constant teuperature than the surface water.
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This strongly suggests that intergravel temperatures respond independently of
surface water temperatuves, Thls was expected since the monitoring stations
were located in open water leads which were kaown, or highly suspect, of bedng

caused by upwelling subsurface flow.

Although their Initial cost is greater, the Omnidata 2321 recorders used in
this study provided greater precision and a more cost-effective method of
monitoring stream temperatures than the Ryan thermographs. The greatest cost
savings was attributable te reduced persommnel costs for data reduction and
presantation. It 3is also bellieved ¢hat more relisble dintergravel water
temperature data were obtained by driving thermister prcbes into streambed
gravels than from burying the Ryan thermograph uanits.
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Mean daily iniergravel and surface water temperature data from a
spawning sile in the Susitna River at Slough 8A.,

TEMPERATURE

S 64§ 58444

?E’!§§§§§3§§§E8§i¥§‘§§é5355¥33¥§

T vr e

i

e o e ¥ e e e & 6 G e 9 6 8 O

.;,r"‘( i
¢ & o V4 v |
e © @ - ',‘
3 @ e @ ¢ @ 9 & T S & O B ¢ 8 6 & e ° & & & © o :‘
® & % & © & @ % ,
5
4

iR

¥,

s
=]

QE&B@&ﬁﬁﬁﬁﬂgﬁﬁﬂﬁgﬂﬁéﬁéﬂﬁﬁﬁBéiﬁﬁﬂsﬂﬁﬂﬁgﬁﬁﬁﬂssgﬁlsﬁﬁﬂﬁgﬁ

ﬁ

8f1/82 3/i6j82 47182 4/15/82

[ i1 1 ai 28 31 3¢ 41 48 52 56

s
ORI LR

Day 1 = 2/27/82



Comparison of average G-hour intergravel and surface water (emperature data from 8
gpawning site in the Susitna River at Slough 8A, March 10-20, 1982.
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Comparizon of average 6-hour intergravel and surface water temperature data from a

. spawning site in the Susi{na River at Slough 8A, April 10-20, 1982.
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Mean daily intergravel and surface water ismgjemémé data from
ADF&G Ryan thermographs at Slough 9B, February 28 - April 1, 1982.
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Mean daily intergravel and surface waler temperature data from
ADPF&G Ryan thermographs at Slough 9B, April 4 - May 5, 1982.
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Mean daily intergravel and surface water temperature data from
ADF&QC Ryan thermographs at Slough 8, February 11 - March 24, 1982,
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Mean daily intergravel and surface water temperature data from
ADF&G Ryan thermographs at Slough 8, March 25 - May §, 1982,
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Mean daily intergravel and surface water temperature data from a mainstem
spawning site in the Susitna River at river mile 136.2.
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Comparison of average 6-hour intergrave! and surface water temperature data from a
ma nstem spawning site in the Susitna River at river mile 136.2, March 10-20, 1982,
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Comparison of average 6-hour intergravel and surface watler temperature data from a
mainstem spawning site in the Susitna River al river mile 136.2, April 10-20, 1982,
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hean dsily surface water temperature data from ADF&G Ryan
thermographs at Slough 11, February 26 - March 24, 1982.
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Mean daily surface water temperature data from ADF&G Ryan
thermographs at Slough 11, March 26 - April 21, 1982.
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Mean datly intergravel and surface water temperature data from
ADF&G Ryan thermographs at Slough 19, February 28 - March 26, 1982.
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Mean daily intergravel and surface water temperature data from
ADF&G Ryan thermographs at Slough 19, March 27 - May 5, 1982,
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Mean daily intergravel and surface water temperature data from
ADF&G Ryan thermographs at Slough 21 February 10 - March 17, 1982.
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Water Temp.

Mean daily surface water temperature date from ADF&G Ryan
thermographs at Slough 21 March 18 - April 21, 1982.
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Mean daily surface water temperature data from ADF&G Ryan
thermographs at Slough 21 March 18 - April 21, 1982,
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Mean daily intergravel and surface water temperature data from
ADF&G Ryan thermographs at Slough 21 A, March 23 - April 31, 1882,
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Appendix 4

DP2321 temperature data
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MIDWINTER INTERCRS
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DATE

B D15 D S Ak 4R
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03/09/82

03/16/82
03/10/82
03/10/82
03/10/82

§3/11/82
83711782
03f711/82
03711782

83;1:2/82
03712782
03712782
g3yi3j82

03713782
G3/13/82
03713/82
8313782

03/14/82
03/14/8z2
03/14/82
03/14/82

03/15/82
03715782
03/15/82
03/15/82

03/16/82
03/16/82
¢3/16/82
03/16/82

03/17/82
03757782
03717782
83717782

03718782
g3/18/82

e e S o

01:57
G800
14:03
20:06

032:069
08:12
14:18
20:18

02:21
08 :24
14:27
20:30

02:33
$8:38
14:39
20:42

0245
28 :48
14:51
20:54

G2:57
$8:00
15:03
21 :06

03:09
09:12
15:15%

2L1:18

$3:2%
09:24
15:27
43 :30

93:33
§9:36
15:39
23 242

03:45
09:48

-

Ged (9 Lad tod
6 @ &
Gt fuod Fet Gk

WOl ke W L
B0t b fud Bk s fud i s

bt et ot ot

Ged bnd b Qo

£t e Lab 0
ot ot P (et et Gt fed G

Gad Led Gaf Las

© Lab Bal and Rl
& L3 b et

6ad G ad Gad
® & 8§ @
s Qv e

b 800 Lad Led

@

bad Lad
L e

inl tad e G
& o © @
b Pl G fund

@ 3 & &
CH G bt b

Cab %ol b Bad Gad lad (e do9
@ & o E-4 @ - &
D Gy €3 bt 6 € b bbb

Gef Gad fad Gad

G4 fad b Qus
G e e

Gad G0d 4a2 Qoo
63 L2 € b4

G fad Bad Lad
e I o o R ]

o000

Lol God 583 G

Bod B B L
Y D W 5

B B
4 W8

fod G Led fud
B o E ) -]
Bt foud fud ot

Ga L2 A G

&

B0 Bb o0 B b bt Gt s

Gad Lot fed Qoo Geb fes Lod 245

& L] @» @
bt e B BN

Lol Gp0 B8 &pd
fos = bt fo 2

W e
b bt ot ot

tad Ged Lo Lo
foud fued foed gt

Vohed Gab §ad Gad Bad s
e €D b

voo oo

faf

fad G
&> €3

&

B ORE B B

© &

2 ®

S VY N CENESEN
@ @ @ & @ £ [
WO B L LU BB

B Bl B8 Bd
% e & @
@GR P Gt

B Bud e Bt 2 BS B B
) s &
oot W 3 et

&

b g 4D OB

bud b B B
B OB nad B

bt Bd B2 B
3 e & ®
W W et b

frod frod fond Gt
3 @ & &
wf b Lad B4

fnd Bt
[ ]

B S B B
@ ®
3 b= b L3

L] @

@

bt Bu§ ot G Bk Bad B2 D
L R SOt S e €3 g =} bt

&

B B Bud Bt
e 3 oWl

a

@

Bod B Bt P B Bd Bt D
G b8 wad [ o s R o

B B B B
€3 s ol o

8

b B8 frod Dot
@ & L3
&y © W W

foob Gl Gt
G L B G

B st
& @
W

fesd Gt Qe Gt

Bd

&

B B2 B3

SXWE CY VI VRN N RS
€W WO DWW e

iod ded Td B

Bud b Bud Bud B bbb B

B G B2 B

Bd Bl RS B

£

U AT B s Oh B D

s

2

0 @ Ul W

Ve WO W

N b

. 06 B M

2
[ g =}

g



MIDWINTE
RAW DATR

WATER
DATE BVG

DRTEVSETE mgome @ BnEES =8 sl g

03/18/82 15:51 2.9 2.8 3.0 2.9 2.6 3.2
03/18/82 21:54 2.9 29 2.9 2.4 2.2 2.6
03/19/82 03:57 2.8 2.8 2.9 2.2 2.0 2.4
63/19/82 10:06¢ 2.9 2.9 2.9 2.1 1.9 2.4
03/19/82 16:03 2.9 2.8 2.9 2.4 2.0 2.6
03/19/82 22:06 2.8 2.8 2.9 1.9 1.8 2.0
03/20/82 04:09 2.8 2.8 2.8 2.0 1.7 2.1
03/20/82 10:12 2.9 2.8 2.9 2.6 1.6 2.8
$3/20/82 16:15 2.8 2.8 2.8 2.5 2.3 2.6
03/20/82 22:18 2.8 2.8 2.9 286 1.7 2.4
03/21/82 04:21 2.8 2.8 2.8 r'6 1.4 1.9
63/21/82 10:24 2.8 28 2.8 1.7 1.8 2.0
03/21/82 16:27 2.8 2.8 2.8 1.8 1.5 2.0
03/21/82 22:30 2.8 2.8 2.8 1.8 1.8 2.0
63/22/82 64:33 2.8 2.8 3.8 1.8 1.6 2.0
03/22/82 10:36 2.8 2.7 2.8 2.1 1.7 2.6
03/22/82 16:39 2.8 2.7 2.8 2.5 1.9 2.8
63/22/82 22:42 2.7 2.7 2.8 1.8 1.8 2.1
03/23/82 04:45 2.7 2.7 2.7 1.8 1.7 2.0
03/23/82 10:48 2.7 2.9 2.8 2.3 1.8 2.9
03/23/82 16:81 2.7 2.7 2.8 2.7 2.1 3.2
03/23/82 22:54 2.7 2.9 2.7 2.0 1.3 2.1
03/24/92 04:57 2.7 2.7 2.7 1.8 1.8 2.0
03/24/82 11:00 2.7 2.6 3.7 2.2 1.7 2.6
03/24/82 17:02 2.7 2.8 2.7 2.8 2.2 3.2
03/24/82 23:06 2.7 2.6 2.7 1.9 1.7 2.2
03/28/82 085:09 2.7 2.6 2.7 L8 1.7 1.9
03/25/82 11:12 2.6 2.6 2.7 2.4 1.8 3.0
63/25/82 17:18 2.8 2.6 2.7 2.5 1.8 3.1
03/25/82 23:18 2.6 2.8 2.7 1.8 1.7 1.9
03/26/82 05:21 2.6 2.6 2.7 1.6 1.7 1.8
03/26/82 11:24 2.6 2.6 2.7 2.2 1.7 3.3
03/26/82 17:27 2.6 2.6 2.5 2.8 1.9 3.4
03/26/82 23:30 2.6 2.6 2.7 1.8 1.6 1.9
D3/27782 05:33% 2.8 2.8 2.7 1.7 1.6 1.8
Gi/27782 11L:38 2.6 2.5 2.7 2.2 1.8 3.0
03727/82 17:39 2.6 2.6 2.6 2.6 1.9 3.2
8372782 23:42 2.6 2.6 2.6 1.9 1.8 2.8
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MIDWINTER INTERGRAVEL AND SURFACE WATER TEMP
RAW DATA
GRAVEL TEMP-DEG C
DATE TIME AVG  MIN

on Eman un o e e cpeswm e sece mman o o
TEDERVER Sunes =882 =RaEE 222

04/16/82 03:30 2.7 2.6 2.7 2.1 2.0 2.2
04/16/82 09:33 2,7 2.6 2.7 2.8 2.1 4.3
04/16/82 15:36 2.7 2.6 2.7 4.3 3.3 4.9
04/16/82 21:39 2.7 2.6 2.7 2.5 2.2 3.2
04/17/82 03:42 2.7 2.7 2.8 2.2 2.0 2.3
04/17/82 09:45 2.7 2.7 2.8 2.8 2.2 3.5
04/17/82 15:48 2.7 2.6 2.8 3.7 3.0 4.5
04/17/82 21:51 2.7 27 2.8 2.5 2.3 3.0
04/18/82 03:54 2.7 2.9 2.7 2.3 2.1 2.4
04/18/82 09:57 2.7 2.7 2.7 2,7 2.1 3.7
04/18/82 16:00 2.7 2.7 2.8 37 2.6 4.1
04/18/82 22:03 2.7 2.7 2.8 2.3 2.1 2.6
04/18/82 04:06 2.7 2.7 2.8 1.8 1.8 2.2
04/19/82 10:09 2.7 2.6 2.7 2.8 2.0 3.8
04/19/82 16:12 2.7 2.6 2.7 3.5 2.6 4.1
04/19/82 22:15 2.7 2.6 2.7 2.3 2.1 2.6
04/20/82 04:18 2.7 2.7 2.7 2.3 2.2 2.4
04/20/82 16:21 2.7 2.6 2.7 3.3 2.3 4.5
04/20/82 16:24 2.7 2.6 2.7 3.9 2.8 4.8
04/20/82 22:27 2.7 2.6 2.7 2.4 2.2 2.9
04/21/82 04:30 2.7 2.6 2.7 2.3 2.2 2.6
04/21/82 10:33 2.7 2.6 2.7 3.7 2.6 5.1
04/21/82 16:36 2.7 2.6 2.7 4.0 2.9 5.0
04/21/82 22:39 2.7 2.6 2.7 2.4 2.1 2.8
04/22/82 04:42 2.7 2.6 2.7 2.3 2.2 2%
04/22/82 10:45 2.7 2.6 2.7 3.9 2.6 6.0
04/22/82 16:48 2.7 2.6 2.7 4.0 2.7 6.2
04/22/82 22:51 2.7 2.6 2.7 2.3 2.2 2.6
04/33/82 94:54 2.7 2.6 2.7 2.3 2.2 2.8
04/23/82 10:57 2.7 2.6 2.7 3.6 2.7 4.4
04/23/82 17:00 2.7 2.6 2.7 3.5 2.6 4.4
04/23/82 23:C3 2.6 2.6 2.7 2.4 2.3 2.7
04/24/82 05:06 2.7 2.6 2.7 2.4 2.2 2.8
04/24/82 11:09 2.7 2.6 2.7 3.6 2.8 4.1
04/24/82 17:12 2.7 2.6 2.7 3.4 2.6 4.1
04/24/82 23:15 2.6 2.6 2.7 2.5 2.4 2.6
04/25/82 05:18 2.6 2.6 2.7 2.5 2.3 2.9



IGH 8A  PRGE 7

RAY DATA

DRTE TIME

TEERERIE eI

04/25/82 11:21 2.6 2.6 2.7 4.4 3.6 5.8
04/25/82 17:24 2.6 2.6 2.7 3.7 2.7 5.0
04/25/82 23:27 2.6 2.6 2.7 2.3 2.1 2.7
04/26/82 05:30 2.6 2.6 2.7 2.2 2.1 2.4



PRGE 1

vaga‘m&mg 136.2 SPAWNING STTE

RAW DATA
DATE TIME
ERETRE2E DEnms Eot=itrd BBRE DEE
02/27/82 18:06 2.7 2.6 2.8 1.2 1.1 1.4
02/28/82 00:09 2.7 2.7 2.8 1.0 9 1.1
02/28/82 06:12 2.7 2.6 2.7 .8 8 .8
02/28/82 12:15 2.7 2.8 2.7 .9 7 L.2
02/28/82 18:18 2.7 2.6 2.8 1.1 g 1.2
63701782 00:21 2.7 2.6 2.8 .8 7 .9
03/01/82 06:24 2.6 2.6 2.7 .7 .6 .8
03/01/82 12:27 2.6 2.6 2.7 .8 6 1.1
03/01/82 18:30 2.6 2.8 2.7 1.0 8 1.2
03/02/82 00:33 2.7 2.6 2.7 e .8 1.0
03/02/82 06:36 2.7 2.6 2.7 .7 .6 8
03702782 12:39 2.6 2.6 2.7 .8 & 1.0
03/02/82 18:42 2.6 2.6 2.7 1.0 .8 1.1
03/03/82 00:45 2.6 2.6 2.7 .8 7 .9
03/03/82 06:48 2.6 2.6 2.7 .7 .8 .8
03/03/82 12:51 2.6 2.6 2.6 .7 .8 .8 .
03/03/8- 18:54 2.6 2.6 2.7 .8 7 .9
03/04/82 00:57 2.6 2.6 2.7 6 .6 7
03/04/82 07:00 2.6 2.6 2.7 .8 .5 .6
03/04/82 13:03 2.6 2,8 2.7 7 6 .9
03/04/82 19:06 2.6 2.5 2.6 .S 8 1.0
03705782 01:09 2.6 2.6 2.6 .9 .8 1.0
03/05/82 07:12 2.6 2.6 2.6 .9 9 1.0
03/05/82 13:18 2.6 2.6 2.7 1.2 1.0 1.4
03/05/82 19:18 2.7 2.8 2.7 1.3 1.2 1.4
03/06/82 01:21 2.7 2.7 2.8 1.2 1.2 1.3
03/06/82 07:24 2.8 2.7 2.8 1.3 1.2 1.3
03/06/82 13:27 2.7 2.7 2.8 1.4 1.3 1.8
03/06/82 19:30 2.8 2.7 2.8 i.4 1.3 1.5
03/07/82 01:33 2.8 2.8 2.8 1.3 1.3 1.4
03/07/82 07:36 2.7 2.7 2.8 1.3 1.3 1.4
43/07/82 13:39 2.8 2.7 2.9 1.6 1.4 1.7
03/07/92 19:42 2.8 2.7 2.9 1.5 1.4 1.8
G3/08/82 01:45 2.8 2.8 2.9 1.4 1.4 1.8
03/08/82 07:48 2.8 2.8 2.9 1.4 1.3 1.8
03/08/82 13:31 2.8 2.7 2.9 1.6 1.4 1.7
03/08/82 19:54 2.8 2.7 2.9 1.5 1.3 1.6



MIDWINTER INTERGRAVEL AND SURFACE WATER TEMPERATURES AT PAGE 2
RIVER P«ﬁLE 136 2 SPRWNING SITE
RAW DATA
WATER TEMP-DEG C
DATE TIME AV MIN MAX

LRVBETTBE Bun:e

03/09/82 01:57 2.8 2.8 2.9 1.3 1.2 1.4
03/09/82 08:00 2.8 2.8 2.9 1.3 1.2 1.3
03/09/82 14:03 2.8 2.7 2.8 1.6 1.2 1.6
03/09/82 20:06 2.8 2.8 2.9 1.3 1.2 1.4
03/16/82 02:09 2.7 2.7 2.8 1.2 1.1 1.3
03/10/82 08:12 2,7 2.7 2.7 1.2 1.0 1.3
03/10/82 14:15 2.8 2.7 2.8 1.5 1.3 1.6
03/10/82 20:18 2.8 2.7 2.9 1.2 9 1.6
03/11/82 62:21 2.7 2.9 2.8 .9 8 1.0
03/11/82 08:24 2.7 2.6 2.8 g 8 1.0
03/11/82 14:27 2.7 2.6 2.7 1.3 1.0 1.4
03/11/82 206:30 2.7 2.7 2.8 1.1 B 1.4
03/12/82 02:33 2.7 2.6 2.8 9 8 .9
03/12/82 08:36 2.7 2.6 2.7 1.0 2 1.2
03/12/82 14:39 2.7 2.6 2.7 1.4 1.2 1.5
03/12/82 20:42 2.7 2.6 2.8 1.1 9 1.6.
03/13/82 02:45 2.7 2.6 2.8 .9 8 1.0
03/13/82 08:48 2.7 2.6 2.7 .8 7 1.3
03/13/82 14:51 2.6 2.6 2.7 1.3 1.0 1.4
03/13/82 20:54 2.7 2.6 2.8 1.0 8 1.3
03/14/82 02:57 2.6 2.6 2.7 .8 7.8
83/14/82 09:00 2.6 2.6 2.7 1.6 8 1.2
03/14/82 15:03 2.7 2.6 2.7 1.3 1.2 1.4
03/14/82 21:06 2.7 2.6 2.7 1.1 1.0 1.3
03/15/82 03:09 2.7 2.6 2.7 1.1 1.1 1.2
03/15/82 09:12 2.7 2.6 2.7 1.3 1.2 1.5
03/15/82 15:15 2.7 2.7 2.8 1.6 1.4 1.7
03/15/82 21:18 2.8 2.7 2.8 1.4 1.2 1.5
03/16/82 63:21 2.7 2.7 2.8 1.2 1.2 1.3
03/16/82 09:24 2.8 2.7 2.8 1.3 1.2 1.4
03/16/92 15:27 2.8 2.7 2.8 1.6 1.4 1.7
03/16/82 21:30 2.8 2.7 2.8 1.1 9 1.5
03/17/82 03:33 2.7 2.7 2.8 1.0 8 1.2
03/17/82 09:36 2.7 2.7 2.8 .9 8 1.2
03/17/82 15:39 2.7 2.6 2.7 1.3 1.0 1.4
03/17/82 21:42 2.7 2.7 2.8 1.4 1.3 1.8



PAGE 3

T TERGRAVEL AND SURFACE WATER TEM®
RIVER MILE 136.2 SPAMNING SITE
RAW DATA

GRAVEL TEMP-DEG C

3
2
2
g
B
%
&
5

DATE TIME

TENTSIEE SRmw

]
1]
]
i
]
]
i
&
4]
88
8
i
i
£
£

]
0
%
£
]
8%

03/18/82 03:45 2.8 2.8 2.8 1.3 1.2 1.4
03/18/82 09:48 2.8 2.7 2.8 1.4 1.3 1.7
03/18/82 15:51 2.8 2.7 292 1.7 1.5 1.9
03/18/82 21:54 2.8 2.7 2. 1.4 1.3 1.5
03/19/82 03:57 2.8 2.8 2.9 1.3 1.1 1.4
03/19/82 10:00 2.8 2.8 2.8 1.1 1.0 1.3
03/19/82 15:03 2.8 2.7 2.8 1.4 1.1 1.6
03/19/82 22:06 2.8 2.7 2.8 1.1 1.0 1.2
03/20/82 04:09 2.8 2.7 2.8 1.1 1.0 1.3
03/20/82 10:12 2.7 2.7 2.8 1.2 1.0 1.7
03/20/82 16:15 2.7 2.7 2.8 6 1.4 1.8
03/20/82 22:18 2.8 2.7 2.9 1.2 2 1.4
03/21/82 04:21 2.8 2.7 2.8 8 7 1.0
03/21/82 10:24 2.9 2.7 2.7 .9 7 1.2
03/21/82 16:27 2.7 2.6 2.7 1.0 6 1.3
03/21/82 22:30 2.7 2.6 3.7 1.2 1.1 1.3
03/22/82 04:33 2.7 2.7 2.8 1. 1.6 1.2
03/22/82 10:36 2.7 2.6 2.8 1.3 9 2.0
03/22/82 16:39 2.8 2.7 2.8 1.8 8 2.0
03/22/82 22:42 2.8 2.7 2.9 1.2 1.0 1.2
03/23/82 04:45 2.8 2.7 2.8 1.2 1.1 1.2
03/23/82 10:48 2.6 2.7 2.8 1.4 1.1 1.8
03/23/82 16:51 2.8 2.7 2.9 1.7 1.3 2.0
03/23/82 22:54 2.9 2.8 2.9 1.2 1.1 1.3
03/24/82 04:57 2.8 2.7 2.9 .9 2 1.1
03/24/82 11:00 2.8 2.7 2.8 1.5 8 2.0
03/24/82 17:03 2.8 2.7 2.9 1.5 7 2.0
03/24/82 23:06 2.8 2.7 2.9 7 6 .8
03/25/82 05:09 3.7 2.7 2.8 .8 7 .9
03/25/82 11:12 2.7 2.6 2.7 1.3 8 1.7
03/25/82 17:1%5 2.8 2.7 2.8 1.3 7 1.8
03/25/82 23:18 2.7 2.7 2.8 .6 5 .7
03/26/82 05:21 2.7 2.6 2.7 & & .7
03/26/82 11:24 26 2.6 2.7 1.2 5 1.7
03726782 17:27 2.7 2.7 2.8 1.3 9 1.7
03/26/82 23:30 2.7 2.7 2.8 7 65 .9
03/27/82 05:33 2.7 3.6 2.8 7 6 7



MIDWINTER INTERGRA PAGE 4
RIVER MILE 136. AING SITE
RAW DATA
-DBEG C
DATE  TIM: MAX
ERTTREBE RS DS
03/27/82 11:36 2.6 2.6 2.7 1.4 7 1.8
03/27/82 17:39 2.7 2.6 2.9 1.7 1.2 2.1
63/27/82 23:42 2.8 2.7 2.9 1.1 1.0 1.2
03/28/82 05:45 2.8 2.7 2.8 .9 7 1.1
03/28/82 11:48 2.7 2.6 2.8 1.6 9 2.2
03/28/82 17:51 2.8 2.7 2.9 1.6 1.0 2.2
03/28/82 23:54 2.8 2.7 2.9 .8 6 1.1
03/29/82 0S:57 2.7 2.7 2.8 .6 5 L8
03/29/62 12:00 2.7 2.6 2.7 1.5 g 2.1
03/29/82 18:03 2.8 2.7 2.9 1.6 1.0 2.2
03/30/82 00:06 2.8 2.7 2.8 .9 8 1.l
03/30/82 06:09 2.7 2.7 2.8 .7 6 .9
03/30/82 12:12 2.7 2.6 2.8 1.6 9 2.1
03/30/82 18:15 2.8 2.7 2.9 1.4 8 2.1
03/31/82 006:18 2.8 2.7 2.9 .7 & .8
03/31/82 06:21 2.7 2.6 2.7 .6 6 B. .
03/31/82 12:24 2.7 2.6 2.7 1.5 8 2.0
03/31/82 18:27 2.8 2.7 2.8 1.2 6 1.7
04/01/82 06:30 2.7 2.7 2.8 .6 5 7
04/01, 82 06:33 2.6 2.6 2.7 .6 5 .8
04/01/82 12:36 2.6 2.6 2.7 1.3 8 1.7
04/01/82 18:39 2.7 2.7 2.8 K 4 1.6
04/02/82 00:42 2.7 2.6 2.7 6 4 B
04/02/82 06:45 2.6 2.6 2.7 .6 5 .8
04/02/82 12:48 2.6 2.6 2.7 1.3 8 1.6
04/02/82 18:51 2.7 2.6 2.8 1.1 6 1.6
04/03/82 00:54 2.7 2.6 2.7 .6 6 .7
04/03/82 06:57 2.6 2.6 2.7 .7 6 1.1
04/03,82 13:00 2.6 2.6 2.7 1.8 1.1 2.2
04/03/82 19:03 2.8 2.7 2.9 1.4 9 2.0
04/04/82 01:06 2.6 2.7 2.8 .8 £ .9
64/04/82 07:09 2.7 2.6 2.8 .8 6 1.5
04/04/82 13:12 2.7 2.6 2.8 2.2 1.5 2.6
04/04/82 19:15% 2.8 2.8 3.0 1.2 1.0 2.4
04/65/82 01:18 2.9 2.7 2.0 .8 7 1.0
04/65/82 07:21 2.7 2.7 .8 .9 6 1.5
04/05/82 13:24 2.8 2?6 2.9 2.4 1.6 2.7



MIDWIL INTERGRAVEL AND SURFACE WATER TEMPERATURES AT PAGE S

RIVER MILE 136.2 SPAWNING SITE

RAY DATA

GRAVEL TEMP-DEG C TEME
DATE TIME BVG MIN  MAX ENG MIE  MRX

TEDTSBTE SBDED Zm@me SEES ook 33-4 zEg= =23 B2t
04/05/82 19:27 3.0 2.8 3.6 1.8 1.2 2.6
04/06/82 01:30 2.9 2.8 3.0 1.2 1.1 1.3
04/06/82 07:33 2.8 2.7 2.8 1.3 1.0 1.9
04/06/82 13:36 2.9 2.8 3.0 2.8 1.8 2.8
04/06/82 19:39 3.0 2.9 3.1 1.8 1.1 2.2
04/07/82 01:42 2.9 2.9 3.0 3.2 1.0 1.4
04707782 07:45 2.8 2.8 2.9 1.2 1.¢ 1.6
04707/82 13:48 2.9 2.8 3.0 2.2 1.6 2.8
04/07/82 19:51 3.0 2.9 3.0 1.4 92 1.9
D4/08/82 01:84 2.9 2.8 3.0 .9 8 1.0
0408782 G7:57 2.8 2.7 2.8 1.1 3 1.4
04/08/82 14:00 2.8 2.7 2.8 1.6 5 2.2
04708782 20:03 2.9 2.8 2.9 1.3 5 2.1
04/09/82 02:086 2.8 2.7 2.8 .0 3 1.3
04709782 08:09 2.8 2.7 2.8 1.5 1.1 2.3
04/09/82 14:12 2.9 2.7 3.0 2.9 2.1 3.4,
04709782 20:15 3.1 3.6 3.1 1.8 8 2.5
04/10/82 02:18 2.3 2.8 3.0 N ) B .8
04/10/82 08:21 2.9 2.7 2.8 1.2 B 2.5
04/10/82 14:24 2.9 2.7 3.0 2.9 2.2 3.3
84730/82 20:27 3.1 3.0 3.1 1.8 .9 2.2
04/11/82 02:30 2.9 2.9 3.0 .8 o7 .9
04711782 08:33 2.8 2.7 2.9 1.3 B 2.4
04711782 14:38 2.9 2.7 3.6 2.9 2.4 3.3
04711782 20:39 3.1 2.0 3.4 1.2 B 2.4
04/12/82 B2:42 2.9 2.8 3.0 N .5 o7
04712/82 08:45 2.8 2.7 2.8 1.2 5 2.4
04/12/82 14-48 2.8 2.7 2.0 2.9 2.1 3.2
D4712/82 20:51 3.0 2.9 3.1 1.0 S5 2.1
04713782 02:54 2.9 2.8 3.9 5 .4 .6
04713782 08:57 2.7 2.7 2.8 1.3 5 2.8
B4/13782 15:00 2.9 2.7 3.0 2.9 2.4 3.3
04713782 21:03 3.0 2.9 3.1 1.¢ 4 2.4
04/14/82 03:06 2.9 2.8 3.0 .5 A B
0414782 09:049 2.7 4.8 2.8 1.8 & 2.8
04714782 18:12 2.9 2.8 3.0 2.7 2.4 3.2
04714782 21:15 3.0 3.0 3.1 1.8 1.3 2.1



RIVER MILE /336 2 SPAWNTNG SITE
RAW DATA
GRAVEL TEMP-DEG C TEMD c
DATE  TIME AVG  MIN  MAX AVG  MIN  MAX

SRVTRBRE BT TuRE BB z282 2L % =2}

G4/15/82 03:18 3.0 2.8 3.1 1.2 & 1.4
04/15/82 09:21 2.9 2.8 2.9 2.1 .8 3.2
04715782 15:24 3.1 .9 3.2 35 2.5 4.2
04715782 21:27 3.2 3.1 3.3 1.2 b5 2.4
04/16/82 G3:30 3.0 2.9 3.1 .6 & .8
04/16/82 G3:33 2.8 2.8 2.9 2.3 7 3.3
04/16/82 15:36 3.1 £.9 3.3 3.8 3.1 4.4
04/16/82 21:39 3.3 3.2 3.4 1.8 1.0 3.0
04737782 03 :42 3.1 2.9 3.3 7 & 1.0
04/17/82 09:45 29 2.9 3.0 s 8 3.0
$84/17/82 15:48 3.1 2.9 3.2 3.4 2.5 4.0
04/17/82 21:51 3.2 3.2 3.3 1.7 1.¢& 2.8
064/18/82 03:54 3.1 3.1 3.2 1.3 1. 1.4
04/18/8. 09:87 3.0 2.9 3.1 2.1 1.2 4.0
04718782 16:30 3.1 2.9 3.3 3.2 2.6 4.1
04/18/82 22:03 3.2 3.. 3.3 1.3 g002.0 . L
04/19/82 04:08 3.0 2.9 3.2 5 -4 .6
04/1 /82 16:09 2.9 2.8 2.9 2.4 6 3.8
Ca/19/82 16:12 3.4 2.8 3.3 3.2 i.9 &1
04/13/82 22:15 3.2 3.2 3.3 1.0 S5 1.3
04720782 04:18 3.0 3.0 3.1 1.3 i.2 1.4
04/20/82 10:21 3.0 2.9 3.1 3.2 1.2 4.7
04/20/82 16:24 3.4 3.1 3.5 4.1 2.4 5.9
04/20/82 22:27 3.4 3.2 3.5 1.4 B 2.3
04721782 0+:30 3.1 3.6 3.3 1.1 4 1.9
04721782 10:33 3.1 2.0 3.3 .2 1.9 5.8
04721/82 16:36 3.5 3.2 3.7 4.5 2.6 5.7
04721782 22:39 3.8 3.4 3.7 1.7 1.3 2.6
04722782 04:42 3.3 3.2 3.4 1.5 1.4 1.7
04/22/82 16:45 3.2 3.1 3.4 4.5 1.7 8.7
04/22/32 16:48 3.6 3.4 3.7 4.1 2.3 5.8
04/22/82 22:51 3.6 3.¢ 3.7 1.3 9 2.2
84723782 04:54 3.3 3.3 3.4 1.3 2 2.1
04723782 16:57 3.2 3.1 3.4 .3 2.1 5.3
04423/82 17:60 3.6 3.4 3.7 3.8 2.2 5.4
4723782 23:03 3.5 3.4 3.7 1.6 1.3 2.2



MIDWINTER INTERGRAVEL AND PAGE 7
RIVER MILE 136.2 SPAVNING STTE

RAW DATA

DATE

SRBERDER DEw=ES

288 b4+
04/24/82 05:08 3.3 3.2 3.4 1.5 1.2 2.5
04/24/82 11:09 3.3 3.2 3.4 4.0 2.6 4.8
04/24/82 17:12 3.5 3.4 3.6 3.3 2.2 4.5
04/24/82 23:15 3.5 3.4 3.6 1.8 1.6 2.1
04/25/82 0%:18 3.3 3.2 3.4 1.7 1.5 3.0
04/25/82 11:21 3.3 3.2 3.8 4.9 3.0 6.3
04/25/82 17:24 3.6 3.8 3.7 3.8 2.3 8.7
04/25/82 23:27 3.6 3.8 3.9 1.5 1.0 2.3
04/26/82 05:30 3.3 3.2 3.5 1.4 8 3.0

A

)



FREFARED BY DRYDEN & LARUE FOR LOODY TRIHEY 12-HAY~82 PAGE

AVERAGE DATLY INTERGRAVEL WATER TEMFERATURES aT SLOUGH 21

SRAVEL TEMP-DEG

BATE  TIHE AVE
33709782 12100 s

33/10/82
33/11/82
Osf12182
33713732
0371482 1

53715482 12300 .
53/16782 12100 .
53717782 123000 >

037518782 1

03/18/82

03720/82 1222 o

C3/21/82 12109 .

83722/82 12100 s

GE/Z23/82 1210 ® =
33/724/82 12100 .

03735732 1230

G326 782 12146 v

AT 3T 1280 s

A3/728782 1210 .

03739782 1 N

33./30/32

0331782
34,01/82
G4, 3&./ Lﬁ

$4,03/82
04/704/82
D4/08/°82
34,06782

2300
12800
12800
12:00

2100

l"},) G
2300

OO

COOOO O
€ DS S oD D s

Pod Gt Bob Bed fed Bes Gk Ped oo
&2
<3

FIPD PR PSRRI EI PRI PRI AR PRI PRI P 0D D P2 DI P2 PSP

L e ee @F BE T S RO T GF CF G P P Pu S D @E g

L3 k4 > <«

&

»

@

@ & L4 & - L4 -
SOLR LN R LR T LY LA 6 O N LN M O O LA 0T 08 O 0 2T O AR O L0 O O 1R LA OO AR L O LR LR

L

3B B3 I B PRI BI D B3RS D BS B3 83 P2 BRI R R PO P PSP B3 B3PI FI R B FD BRI PRI BRI BRI B P R
L:d

04/07/82 30 .
94,06/82 12100 .
34,09/82 12100 s
34710782 12100 o
04,11/82 12100 .
04,12/82 1210 o3
04,713782 12100 o0
34714582 106 %]
34,°13/82 12:00 2
J47146/82 123060 259
W i?/?gp‘ 123@@ z‘iu
24,5087488 12190 263
04,/19/82 12V 6 23
34,/206./82 12100 oD



Aggeadix B

Ryan Thermograph Data

Location Page

Whiskers Creek Slough

Surface water temperatures
Febo 17”%&3’ 63 19820nwaaqao.ooawomoaawonaoueoe-aooeeocoe Bl"'?

Slough 9

Surface water temperatures N
F&ba 10“M&Y 69 19820»0.0“@009500000663&@&0:‘0000@0‘0066%’0 Bgml5

Intergravel temperatures
F@b& QWM!&Y 69 Egazﬂﬁib'Gﬂﬂbﬂ0&'0”‘00306@"0‘0008008!060& Bl@sz

Slough 9B

Surface water tempsratures ER
F@ho 2? mMay 6‘9 igazanmooooaaeeu@o 00000000000 G 8 & B N 9 © 0 @ ¢ ¢ G Bzé}ng

Intergravel temperatures
F@bn 2?‘“}1&? 69 1?32905;@swnceoeemcuoeeaaoouaee«eeaaoaecc 330035

Slough 11

Surface water temperatures
Fb 2&“&@?0 223 1982&90&60050900@06&500@9006006090000600 836"46

Slough 19

Surface water temperatures
F@he ?"”Mﬁy 63 Eggzo@eeesm@ooaewaaea@e&uesseoaosoooeeaowo B'{:’i&&g

Intergravel temperatures
F@h@ § o A@f* 13@ lgaZeaomGaossaaemma&saease:@&aaanenaceoo Eé@wSQ

Slough 21

Surface water temperatures (A)
M&ra 8“’2%? Zﬁ 198206 QQQQQQ ¢ B 8 @ Q0 D O B8 600 e B OGTD OO ST OEEC OO DO B55m59

Surface water temperatures (B)
Febﬁ 6“%&? 39 zg&z@@@ﬁ@ﬁﬂ%@'ﬂo@ﬂﬂﬂ&@ﬂQQQ&QQ@GG&G“GO‘QQBB 36(}@67

Intergravel temperatures
F@bw é = ﬁ&y ég i%%gswsaoaegaaa1«996e@e@eaanaosaz;e@uuaw@a Eé%“?&



OB ID #: 000177 ® % & FORM AN-B2-06/CORBLCTED * ¥ w PAGE 0! oF 47

THERMOGRAPH ¢: 62076 SAMPLING SITB: WHISKERS CREEZ SLOUCH
RM:  141.2 TR GEOCODE: $/26M/059/03/4ADB/ CORRECTION FACTOR: =1.§
coos D A T B mwse
820222 820223 8202246 $20225 820226 826227 BI0228 :
TIME § } TIME
8200 1§ £.5 1.0 0.0 9 N 1.0 1§ 0200
0400 1§ 1.5 o9 0,0 6.0 5 1.0 § 0400
0600 § 1.5 oS 0.0 0.0 5 1.0 1 0600
§ . !
6800 1 1.5 0.9 0.0 0.0 o5 1,0 1 ge9
1000 ¢ 1,5 0.0 0.0 8.0 o5 1.0 8 10,0
1200 1 1.5 6.0 0.0 0.0 1.0 1.0 § 1200
i i
1400 ¢ 1.9 1.5 0.0 o5 0.0 1.0 1.0 1 1400
1600 1§ 1.5 0.0 o5 0.0 1.0 1.0 1 1600
1800 ¢ 1.8 0.0 o5 6.0 1.0 1.0 1 1800
§ §
2000 1 £.5 0.0 o9 9.0 £.0 1.6 1 2000
2200 § 1.5 0.0 N 6.0 1.0 1.0 1 2200
2400 ¢ 1.5 0.0 o5 0.0 1.0 1.0 1 2400
§ < §
MEAN § o2 od 0 o8 1.0 | MEANW
MIM ¢ 1.5 1.5 0.0 0.0 0.0 1 1.0 1 Mim
MAX ¢ 1.5 8.5 1.0 o o5 1.0 1.0 § Max
§ 8



0BS ID &: 000178 & & % PORM AN=82-06/CORRECTED % * @ PAGE 02 OF 07
THERMOGRAPH &: 62076 SAMPLING SITE: WHISKERS CREER SLOUGH
BM: 101.2 TRM: CEQCODE: 8/26R°05W/93/4D8/ CORRECTION FACTOR: -§.5

wmew A T B wewe
820301 520302 £20303 820304 820305 820304 820307 820308 B20309 820310 820311 B20312

TIME 1§ =§ TIHE
0200 ¢ 1.0 1.0 L.0 £.0 §.0 1.0 1.0 1.5 1.5 1.5 £.5 1.5 1§ 0200
0400 .0 1.0 1.0 £.0 8.0 L0 1.0 1.5 1.5 §.5 1.5 1.5 § 0400
6800 1 1.8 1.6 1.0 £.0 1.0 L.0 1.0 1.5 1.9 1.5 1.5 1.5 1 0600
i §
0800 ¢ 1.0 8.0 1.0 1.0 1.0 1.C 1.0 1.5 1.9 1.5 1.5 1.5 1 0800
1000 1.0 1.0 8.0 £.0 1.0 1.0 1.0 1.5 1.3 1.5 B3 i.5 1 1000
8200 ¢ i.0 1.0 £.0 £.0 1.0 £.0 1.0 1.5 1.5 £.5 1.5 1.5 1 1200
i §
1400 1§ 8.0 1.0 1.0 £.0 1.0 1.0 1.0 1.5 1.9 2.5 1.5 1.9 [ 1400
L1600 ¢ £.0 1.0 1.8 1.0 i.0 1.0 1.0 1.5 1.9 £.9 1.9 1.5 1 1600
1800 1§ 1.0 §.0 .0 1.0 1.0 1.0 1.0 1.5 1.5 1.5 1.3 8.5 § 1809
8 §
2000 ¢ 1.0 1.0 £.0 1.0 i.0 .0 i.6 1.5 L.3 1.5 1.5 1.5 1§ 2000
2200 ¢ 1.0 L.0 1.0 1.0 1.0 1.0 1.0 £.5 1.5 1.5 1.3 1.5 1§ 2200
2400 1 1.0 L.0 1.0 8.0 1.0 1.0 1.0 £.5 1.5 £.3 1.5 1.5 1 2400
i , 4 i
g 1.0 8.0 1.0 1.0 1.0 i.0 1.0 1.5 §.5 1.3 1.5 1.5 | MEAR
! 1.0 1.0 1.0 1.0 1.0 1.0 1.0 £:5 1.5 1.5 §.3 1.5 § MIR
j 1.0 i.0 1.0 §.0 1.0 1.0 1.0 1.5 £.3 1.5 1.3 1.5 1 MAX
f g




PAGE 03 OF 07

% & & FORM AH-82-~06/CORRECTED * * #
WHISKERS CREEX SLOUGH

SAMPLING BITE:

0B8 ID #: 000179
THERMOGRAPH &: 62078

ae

CORRECTION FACTOR

87268/ 055/ 03/aDRS

GEQCODE:s

e

Bis:

soes B LT E eoce
16 820315 820316 620317 820318 820319 820320 820321 $20322 820323 520326

3
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PAGE 04 OF 07

# % & FORM AH-82-06/CORRECTED ® ¢ #

0BS ID ¢: 000180

WHISKERS CREEKX SLOUGCH

SAMPLING 8ITE:

THERMOGRAPR #: 62076

CORRECTION FACTOR: «1,3

sam £
y%i

8/268/065w/03/4

DATE =ome
820325 820326 820327 820328 820329 820330 820331 820401 820402 820403 8204046 820405

TIME §

@y ¥ WY

e & ®
o} gl ol

oy oy W
® @ @
ooy e

Wy Y
@ o o

emy wrdl) euml

LaRiaN o
o o ®

o) e enf

W% D W
o & o

g oo omaf

o o AR
e e @
o) o emf

@ & o
o) anf =g

o Y R
e @ ©

oy eml) ol

ek sl 3l
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2400 | S5 .5 S5 0.0 0.0 0.6 0.0 .5 .5 S5 1.0 .5 1 2400
" , : =i

HEAN .5 .5 A 00 0.0 0.0 .2 6 .6 8 .9 § NEAN

MIN S5 .5 S5 0.8 0.0 0.6 0.0 0.0 .5 .5 .5 5 1 MIN

MAX § 1.0 .5 .5 S5 0.0 0.0 0.0 S 1.0 1.0 1.0 1.0 0 MAX
| : g
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s ;
0800 1 .5 .5 .5 W5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 .5 1 0800
1000 8 L5 .5 5 .5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1 1000
1206 1 .5 .5 .5 1.0 1.0 1.0 1.6 1.0 1.0 1.0 1.0 1.0 § 1200
; :
1660 1 1.0 5.6 0.0 1.0 1.5 3.5 5.5 1.5 1.5 1.5 1.5 1.5 1 1400
1600 i 1.0 1.0 1.0 1.0 1.5 1.5 8.5 1.5 1.5 1.5 1.5 1.5 1 1600
1800 ¢ .5 .5 1.6 1.0 1.5 1.0 1.5 1.5 1.5 1.5 1.0 1.5 § 1800
; :
2000 1 .5 .5 1.0 1.0 1.0 1.0 .0 1.0 1,5 §.0 1.0 1.5 1 2000
2200 8 S5 .5 1.0 1.6 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.5 1 2200
2600 1 5 .5 .5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.5 § 2400
; , ;
MEAN | .6 .6 .7 .8 1. 1.4 1. 1. 1.2 1.4 1.0 1. 1 HEAN
MIN © .5 5 5% .5 1.0 1.0 1.0 1.0 1.6 1.0 1.0 .5 1 MIN
MAX 1.0 1.0 1.0 1.0 5.5 1.5 2.5 1.5 1.5 1.5 1.5 £.5 | MAX
; @
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. g

0800 § 1.5 1.5 2.8 2.0 2.0 2.0 .5 £.0 .5 .5 1.0 1.5 1 0800

1000 1 1.0 1.5 2.0 2.0 2.0 2.0 .5 1.0 .5 .5 1.0 1.5 1 1000

1200 ¢ 1.5 2.0 2.0 2.0 2.0 2.0 1.0 5.5 1.0 1.0 1.5 2.0 1 1200
" "

1500 1 2.0 2.0 2.0 2.0 2.0 2.0 1.5 2.0 1.5 1.5 2.0 2.0 § 1400

1600 1 2.0 2.0 2.6 2.0 2.0 2.0 1.5 1.5 1.5 1.5 2.0 2.0 1 1606

1800 ¢ 2.0 2.0 2.0 2.8 2.0 2.0 1.5 1.5 1.0 1.5 2.0 2.0 ¢ 1800
! :

2000 1 2.0 2,0 2.0 2.0 2.0 1.5 1.5 1.0 1,6 1.0 2.0 1.5 1 2000

2200 1 1.5 2.0 2.0 2.0 2.0 15 1.0 1.0 .5 1.0 1.5 1.5 1 2200

%00 1 1.5 2.6 2.0 2.0 2.0 1.0 1.0 1.0 .5 1.0 1.5 1.5 1 2400
; —— , ;

MEAN | 1.6 1.8 2.0 2.0 2.0 1.8 1.0 1.1 8 . .9 1.5 1.7 1 MEAR

MIB 1 80 5 2.0 2.0 2.0 1.8 .5 .5 .5 .5 1.0 15 1 mim

HAX 8 2.0 2.0 2.0 2.0 2.0 2.0 1.5 2.0 1.5 1.5 2.0 2.0 1
; e
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gso0 ¢ 1.0 2.0 2.0 2.0 1.9 2,0 2.0 2.0 2.0 o3 .5 o3 § 0500
! {

0800 ¢ 1.0 2.0 §.9 2.0 1.9 2.0 2.0 2.0 2.0 1.0 o 3 § 0800

1000 ¢ B0 2.0 1.2 2.0 1.3 2.0 2.6 2.0 2,0 £.0 1.0 1.0 § 1000

1200 1 1.5 2.0 2.0 2.0 1.5 2.% 2.3 2.5 2.0 £.5 1.0 1.5 i 2200
§ i

1400 1 | %) 2.5 2.6 2.0 1.9 2.% 2.5 2.3 2.0 £.5 .5 1.5 | 1400

600 1 2.0 2,9 2.0 2,0 £.5 2.5 2.3 2.5 2.9 | | % 1.0 | 1600

Lang 1 2.9 2.0 2.0 2.0 2.0 2.0 2.9 2,0 §.5 i.0 1.0 1.0 i 1800
§ §

2000 ¢ 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 i.0 £.0 £.0 9 1 2000

2200 ¢ 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.0 8.0 i.0 oD i 2200

2600 1 2.0 2.0 2.0 2.0 2,0 2.0 2.0 2.0 1.0 o9 i.0 5 1 2400
g » , I — : ¢

HEAN § 1.5 2.1 1.9 2.0 8.7 2,1 2,27 2.1 L7 1.0 9 8 | MEAN

MIN ¢ 1.0 2.0 1.5 2.0 1.5 2.0 2.9 2,0 1.0 o5 o3 5 1 MIN

MAR 0 2.0 2.3 2.0 2.0 2.0 2.5 2.5 2.5 2.0 Be5 E.5 B § mAX
- - , ; 8
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§ #
08GO 1§ B o9 6.0 6.0 6.0 6.0 0.0 o3 1.0 1.0 1.0 E.0 1 08GO
000 ¢ o3 o B 6.0 6.6 o 0.0 0.0 1.0 1.0 1.3 o3 1.5 1 1000
200 1 §.0 1.0 0D 03 o3 o® o 1.0 k.5 rE 1.0 2.6 1 L200
t §
1600 1.0 L0 o3 03 o o3 oD 1.0 2.0 2.0 L.0 2.0 § 1400
1650 1§ 1.0 o o «3 5 o3P o3 1.0 1.5 i.3 1.0 2.6 1 1600
800 o oD N N 6.0 0P o o3 .0 1.0 1.0 §.0 E.5 1 1800
H i
2004 1 o9 o0 6.9 0.0 0.0 0.0 ] 1.0 1.0 §.0 1.0 1.0 1 2000
2200 i oD 0.0 8.4 0.0 8.0 0.0 o L.0 .0 1.0 1.0 1.0 1 2200
2600 o 0.0 0.0 0.0 0,0 0.0 6.0 1.0 i.0 1.0 1.0 1.0 1 2400
HEAR ¢ X 03 0d o o2 o o& o7 f.2 i.2 1.0 1.3 | MEAW
MEN o3 6.0 0.0 6.0 6.9 0.0 0.6 0.0 £.0 1.0 o3 1.0 1 wmiw
E’m § Ea@ g@@ @ @3 a% @E &% i@% ga@ gw% g&@ 2;% g m
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6200 4 8.9 1.0 L.0 £.0 i.0 .0 1.0 1.0 1.9 ) £.0 1.3 & 0200
0400 1 1.0 1.0 1.0 o od 8.0 1.0 8.0 £:3 o i.0 1.0 | 0690
8600 1 i.0 i.9 o3 0 1.0 £.0 1.9 £.0 i.0 o3 i.0 1.5 © 0BGO
§ ¢
0Boe | 1.0 1.6 8.0 1.0 1.0 1.3 1.3 1.3 £.0 1.0 1.5 2.0 1 0800
ioag ¢ Be3 b3 1.0 £.9 Bod 2.0 2.8 L 2.0 2.0 2.0 2.5 1 1000
1260 1 2.0 2.0 2.0 2.0 2.0 2.0 2.9 2.0 2.0 2.0 2.5 3.6 % 1200
§ i
14600 § 2.0 2.0 2.9 2.0 2.8 2.3 2.3 2.0 2.0 2.0 3.0 2.3 i 1400
1660 1 2.0 2.0 2.0 2.0 2.0 2.3 2.5 2.0 2.0 2.0 2.3 2.0 | 1600
1800 1§ 1.3 B.53 1.3 1.3 £.3 2.0 2.0 2.0 1.5 §.5 2.0 2.0 1 1800
{ §
2000 1§ 1.0 i.0 1.0 1.0 i.0 §.3 Bed 1:3 1.5 1.0 L.3 2.0 1 2000
2200 ¢ i.0 £.0 8.0 8.9 1.0 1.0 | 8- £.3 L.0 1.0 £.5 1.5 1§ 2200
2400 | i.0 £.0 1.0 L@ §.0 k.0 1.0 1.5 L.0 §.0 £.5 £.3 § 2400
8 , ; S— s - : : §
E@ﬁ%}&%&% g img Ew% gaﬁ Ee% EQE gsﬁ E.eaﬁ_ iu% §é§ ”3&3 ig? ie% % ﬁw
MIN 1.0 L.0 ] o3 0 1.0 1.0 i L0 o3 L.0 1.0 1 MIW
MAY ¢ 2.0 2.0 2.0 2.0 2.0 2.5 2.3 2.0 2.0 2.0 3.0 3.0 1 uMax
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g : . i
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THERMOGRAPH §: 6209% CAMPLING SITE: SLOUGH 9B INTRAGRAVEL
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0200 1.6 1.0 1.0 2.0 1.0 1.0 1.0 1.0 1.0 1.5 i
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i v !
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i !
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g !
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g e e : , e ‘ g
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o , : !

0.0

TIHE
6200
0400
4600

6800
1000
1200

3400
1660
£ 800

2000
2200
2400

MEAR
HIN



PAGE 02 OF 06

# % W PORM AR-82-06/CORBECTED * & &

OBE 15 #: 000206

@3 o Gy € & o G o o & i %ﬁ% uﬁgm

» s Gar 2 T e o Ge G €3 4 o S P
LR CF oomt v weg owm e g o 0% b

&E e ARk GRE e W WNd e Stk DS RS oieE e et SE GG BN G0 S % e dbay

a E

= W |

Lo e 5 L s L R oy & D -3~ R

L & B & 2 e » @ & & = ® & @ |

B | eng wed wesd ol I wh g end gt emg B

o !

w i

ﬂxh & & & ® ® L3 & & & k-2 & @& ® @ &

o ]

&

&

o ece ooe evo oo

E @ & & & # @ ® @ B 2 ® @

AT RSO SO08 O09 Mo
3 o & & k2 3 & k] @ @ & &

k]

ﬁM & @ @

B ;

% e e W [l sl 41 WY W Wy W% W o % %
& k- & o* & @ & Ll & & @ ® % ® & k4

&

s gy,

B
&k -] i,

S & & @ e 2 @ e & s 2 @ * 2 T |
boied W g ol el g e el el ol o e o el ol gmG weny
& = i
=1 T, L
@ B
b &% o ]
&3 & % wh s Lol 2 o W W% w8 W% ] W W v

ey fo e @& @ 2 2 w® e = 3 5 B & s & &

L] sy :

i Faa

or B f=]

fims e ) 3 ,
4} ) i ® B & e & ® s ® @ & w & & @ 9

20 w eng e e oy mEE wwd o ek gowl e oed ol e g
& ol
8% &3
pen =]

& 8

B W o W% W W W W e W WY wh ol sl
I &k L IR T 8 @ L @ 0 @ F @B @ @
.#4 &5 oy ey o oy way el L Rl SRl ee o Qe

& & @ ¢ ¢ s ¥ e e e = :

B20310 B2031F BZ0312 B20G313 B20314 820319 B203iC B20317 820318 820319 820320 82032}

g ve CRR W W @ w ol 2B LB s ) W W W

@w@ Ww & & & @ & & & & k3 & & & & & ®

& I

&5

a @B W R WY e e . Wt R ) uh e R
& @ @ & @ @ & & & & @ & 9 & & °

e ) e cun ) ey Sy o wemh ne e oy wwg wmd

Be Gt

a ©

% &

5] 1] .

[’ g A GRS GG G Gy OB EEO (e TRe GEe DT e ghe GRS U TR R R SGe N @B

& HSDO oo oo Goe =B

bl s e G G ©D (= &2 & &3 e S &3 KRR

m i Tuh & = & 63 o4 & G £ T @ gw&%

= o %&@@% O3 wws oo P od B 5 o=




OBS ID §: 006207 % % % PORM AN-82-06/CORRECTED * ¢ # PAGE 03 OF 06
THERMOCRARPH #: 62091 SAMPLING BITE: BLOUGH 9B INTRAGRAVEL
R 129%.0 TRM2 GBOCODE:  B/I0M/03%/16,ABR/ CORBECTION FACTOR: 0.0

et WAL I ge—
820322 820323 520334 820325 820326 820327 520328 820329 820330 820331 820401 820402

TEME ¢ - i TiME

6200 ¢ 1.0 i.0 R0 .0 1.0 §.2 §.5 2.0 2.0 2.0 2.0 2.0 1 0200

D400 1§ 1.0 1.0 1.0 1.0 i.0 B0 1.3 1.0 2.9 2.0 2.0 2.0 1 0400

o600 1§ 1.0 1.9 1.0 1.0 £.0 £.0 1.5 2.0 2.0 2.0 2.0 2.0 1 0600
§ i

0800 1§ 1.0 £.0 £.0 1.6 1.0 1.0 13 2.0 2.0 2.0 2.0 2.0 1 0800

1600 1 §.0 1.0 i.0 1.0 Lol £.0 £.53 2.0 2.0 2.0 2.0 2.0 1 1000

12060 b0 £.0 1.9 1.0 i.0 £.0 £.3 2.0 2.0 2.0 2.9 2.0 1§ 1200
§ : i

ﬁ@&@ g .Ea@ gu@ g@@ %ﬁ@ Eszé;% Ea% gsy% 2«@ gq@ 23@ 2a€§ ga@ § ﬁé%’fk

1600 ¢ 1.0 1.0 £.0 1.0 b 1.0 f.3 2.0 2.9 2.0 2.0 2,0 % 1600

1 800 1§ b0 1.0 £.0 1.0 b0 1.6 £.3 2.0 %.0 2.0 2.0 2,6 1 L1800
f i

2000 1 .0 1.0 §.0 i.0 1.0 Po3 8.3 2.0 £.0 2.0 2.0 2.0 1 2000

2200 1§ 1.0 £.9 1.0 1.0 i.0 1.5 2.0 2.0 1.0 2.9 2.0 2,9 1 2200

2600 1 1.0 1.0 £.0 1.0 L.0 1.3 2.0 2.6 2.0 2.0 2.0 2.6 1 2400
§ . v . , ; £y s ‘ " 4

HMEAR 1§ §.0 b0 .0 1.0 £.0 1.1 i.6 2.0 2.0 2.0 2.0 2.0 | MEAN

MIN k.0 b0 L.0 {0 1.0 1.0 Le5 2.0 2.0 2.0 2.0 2.0 § MIW

HAX ¢ 1.0 §.0 1.0 £.0 L.0 1.5 2.0 2.0 2.0 2.0 2.0 2.0 1 uax

F



OBS ID ¢: 000208 ® & & POBM AH-82-06/CORRECTED & ® * PAGE 04 OF 06

THEBMOGRAPH &: 62091 SAMPLING SITE:  SLOUGA 93 IWNTRAGRAVEL
BM: §29.0 TRM: GEOCODE: 8/300/03u/16/ABB/ CORBECTION FACTOR: 0.0

comer DA T B eewe
810403 204604 220605 520406 820407 820408 8204609 85204610 820411 820412 B20413 820614

TIME § : i Tike
8200 ¢ 2.0 2.0 2.5 2,9 2.5 2.5 2.0 2.5 2,5 3.0 3.0 3.0 § 0200
04600 ¢ 2.0 2.9 2.5 2.9 2.5 2.0 2.0 2.3 2.3 3.0 2.5 3.0 § 0500
€600 1 2.0 2.0 2.5 2.0 7.0 2.8 2.0 2.5 2.9 2.5 2.5 2.% 1§ 0600
. § f
Q8RO ¢ 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.5 2.3 2.5 2.0 2.% i 0800
1000 ¢ 2.0 2.0 2.8 2.0 2.6 2.0 2.9 2.5 2.5 2.0 2.0 2.% & 1000
1200 1§ 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.3 2.5 2.0 2.0 2.5 I 31200
§ i
L4600 § 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.5 2.9 2.0 2.0 2.5 & 1400
5600 1 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.5 2.5 2.9 2.0 2,5 i 1600
1800 ¢ 2.0 2 .0 2.0 2.0 2.0 2.0 2.9 2.5 2.9 2.5 2.5 3.0 § 1800
§ #
2000 2.0 2.5 2.0 2.5 1.0 2.0 2.5 2.5 2.5 2.9 3.0 3.0 i 2000
22060 1§ 3.0 2.9 2.5 2.3 2.9 2.0 2.5 2.5 3.0 3.0 3.0 3.0 & 2200
2400 ¢ 2.9 2.5 2.% 2.5 1.5 2.9 2.5 2.5 3.0 3.0 3.0 3.0 § 2400
(J— — ~ » 8 . 8
HEAN 2.0 2.0 2.2 2.2 2.2 2.0 204 2.5 2.6 2.5 2.5 2.7 § HEAN
Min 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.5 2.% 2.0 2.0 2,8 i MIM
MAX 8 2,0 2.5 2.% 2.5 2.9 2.5 2.5 2.5 3.0 3.0 3.0 3.0 1 MAX
f v - : : i
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THERMOGRAPH #: 62091 SAMPLING SITE:  SLOUGCH 92 INTRAGRAVEL
RM: 129.9 TRM: CEQCODE: B/36M/03ufi6/ann/ CORRECTION FACTOR:

wene P A T E owe=
8204627 B20428 820429 820430 820501 820502 820503 820504 820505 820506

TIME § g
0206 ¢t 5.8 5.0 5.5 6.0 5.5 6.0 6.0 5.5 5.5 5.5 ]
04500 ¢ 5.0 5.0 5.5 5.5 5.5 6.0 6.8 5.0 5.5 5.0 i
0600 1 4.5 5.0 5.8 5.8 5.0 5.5 5.5 5.0 5.0 5.0 ]

g g
0800 ¢ 4.5 4.5 4.5 5.0 5.0 5.0 5.0 5.0 4.5 5.0 !
1006 1 4.0 4.5 4.5 5.0 5.0 5.6 5.6 4.5 4.5 4.9 g
1200 § 4,0 4.8 4.5 5.0 5.6 5.0 5.0 4.5 4.5 4.5 g

g ]
1600 § 4.0 4.5 4.5 5.0 5.0 5.0 5.6 4,5 4,5 ]
1606 1 40 4.5 5.0 5.0 5.6 5.0 5.0 4.5 5.0 §
3800 § 4.5 5.0 5.6 5.0 5.8 5.5 5.6 5.0 5.0 !

] g
2000 1 5.0 5.0 5.5 5.0 5.5 5.5 5.0 5.0 5.0 ]
2200 ¢ 5.0 5.5 5.5 5.5 6.0 6.8 5.5 5.5 5.5 3
2600 1 5.0 5.5 6.0 5.5 6.0 6.0 5.5 5.5 5.5 g

] ~ - 3
MEAN 1 4.5 4.8 5.0 5.2 5.3 5.5 5.3 5.6 5.0 ]
MIN §© 4.0 4.0 4.5 5.0 5.0 5.0 5.0 4.5 4.5 4.5 t
MAX § 5.0 5.5 6.0 6.0 6.0 O 6.0 5.5 5.5 5.5 ]

g ]
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cowo DA T B wme=
820224 820225 820226 620227 820226 620301 820302 820303 820306 820305 820306 820307

TIME | i TIME

0200 1 2.0 2.0 2.0 2.0 2,0 2.0 2,0 2.0 2.8 2.3 2.3 i 0200

0400 1§ 2.0 2.0 2.0 2.0 2.0 2.0 2.6 2.0 2.0 2.5 2,5 § 0400

0600 1§ 2.0 2.0 2,0 2.0 2.0 2.0 2.0 2.0 2.0 2.5 2.9 i 0600
£ i

‘;‘3 g g@@ §a$ 2@@ ga@ 29@ @s@ 2@@ ga@ 20@ 205 2@5 g @%@

1000 ¢ 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2,0 2.5 2.5 2.3 i 5000

2300 1 2.0 2.0 2.0 2.0 2.0 &.0 2.0 2.9 2,5 2.9 2,5 & 1200
i i

1400 1 2.0 2.0 2.0 2.9 2.5 2.5 2.8 2.3 2.5 3.0 2.5 i 1400

1600 1 2.0 2.0 2.0 2,5 2.3 2.0 2.0 2,5 2.5 2.5 2.9 i 1630

1600 @ 2.0 2.0 2.0 2.0 2.0 2.0 2,0 2.0 2.5 2.3 2.5 2.5 i 1800
§ i

2000 1 2.0 2.0 2.0 2.0 2.0 2.0 2.9 2.0 2,0 2.3 2.5 2.5 i 2000

2200 1 2.0 2,0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.5 2.5 2.5 i 2200

2400 | 2.0 2.0 2.0 2.0 2.0 2.0 2.6 2.0 2.0 \ 2.5 2.5 2.5 § 2400
i - : 8

HEAN ¢ 2.0 2.8 2.0 2.1 2.1 2.0 2.0 2.2 2.3 2.3 2.5 i MEAN

MIN ¢ 2.0 2.0 2.0 2.0 2.0 2.0 2.6 2.0 2.0 2.0 2,3 2,5 1§ Miw

MAR 1 2.0 2.0 2.8 2.0 2,3 2,5 2.3 2.0 2.3 2.5 3.0 2.9 § HaX
$ g
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THERMOGRAPH #: 62081 SAMPLING SITE:  SLOUGH i1
RM: 135.3 TRM: GEOCODE: 8/318/02u/19/DDD/ CORRECTION FACTOR:

cwoe DA T B oo
820413 B20414 820415 820416 820417 820418 820419 820420 820421 820422

TIME | ¢
8200 1 2.0 3.6 2.5 3.0 3.0 2.5 2.5 3.0 3.0 3.0 §
0400 ¢ 2.0 3.8 2.3 3.9 3.0 2.3 2.5 3.0 3.0 3.0 i
D600 ¢ 2.5 3.0 2.3 3.0 3.0 2.3 3.0 3.0 3.0 3.0 i
§ i
0800 3.0 3.0 3.8 3.0 3.0 3.0 3.0 3.3 3.9 6.0 i
L0000 ¢ 3.5 33 3.3 3.0 3.9 3.5 4.0 4.0 %05 &.5 g
1200 1 4.0 4,0 4.0 4.0 .0 4.0 6.5 4,5 5.0 $.0 H
§ i
1400 § 3.5 E N 8.3 6.9 4.0 4.0 3.0 3.0 33 5.0 i
16G0 1§ 3.9 4.0 4.3 4,0 4.0 3.3 4,3 bod 5.0 5.0 §
1800 1 3.0 3.5 4.0 3.3 3.5 3.0 4.0 4.0 4.0 4.0 §
3 , g
2000 1 3.0 3.0 3.5 3.0 3.0 3.0 3.5 3.3 3.3 §
2200 1§ 3.0 3.0 3.0 3.0 3.0 2.9 3.0 3.0 3.0 §
24600 ¢ 3.0 2.3 3.0 3.0 3.0 2.5 3.0 3.0 3.0 H
§ - d {
MEAW 1 3.0 3.3 K 3.3 3.3 3.0 3.5 3.7 3.8 LN | i
§ 2.0 2.5 2.5 3.0 3.0 2.5 2.9 3.0 3.0 3.0 §
§ 4.0 4.0 4.9 4.5 4.0 6.0 5.0 3.0 5.5 5.0 ¢
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B:  140.0 TRM GEOCODE: 8/31N/11W/10/DBR; CORRECTION FACTOR:
come B A T B wess
820207 820208 820209 820210 820211 820212 820213 820214 820215 820216 820237 820218
TIME 1§ : i
8200 ¢ 1.8 2.3 2.3 2.3 2,3 2.3 2.3 2.3 2.3 2,2 2.3 1§
0400 3 1.8 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 ¢
8600 1§ 1.8 2.3 7.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 8
g 8
0800 1 1.8 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 ¢
1060 § 2.8 2.3 2.3 2,3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 1
1200 § 1.8 2.3 2.3 7.3 2.3 2.3 2.3 2.3 2.3 2.3 2,3 1
i §
1400 § 1.8 2.3 2.3 2.3 2.3 3.3 2.3 2.3 2,3 2.3 2.3 ¢
16006 1§ 1,8 §,.8 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 1§
$800 § 1.8 1.8 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 ¢
] §
2600 1 1.8 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 1
2200 ¢ 1.8 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 4
2600 1§ 1.8 7.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 ¢
§ s abieo ]
HEAKR § §.9 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 §
IR 1§ .8 i.8 2.3 2,3 2.3 2.3 2.3 2,3 2.3 2.3 2.3 2.3 i
MAX 8 1.8 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 &
g g

T B G G €GB

@

TIME
0200
0400
0600

0800
L1000
1200

1400
§600
1800

2000
2200
2400
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cmoe DA T B wwe
820219 820220 82022% 820222 820223 820226 820225 820226 820227 820228 820301 820302

TIME ; § TIME
02860 1 2.3 2.3 2.3 2.3 2.3 2.3 2,3 2.3 2.3 1.3 o8 8 1 06200
Ge00 1 2.3 2.3 2.3 2.3 2.3 2,3 2.3 2.3 2.3 1.3 o8 .8 1 0400
0600 1 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 1,3 oB .8 1 0600
i §
0800 § 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 £.8 1.3 -8 .86 1 0800
1000 1§ 2.3 2.3 2.3 2.3 2.3 2.3 2.3 Z.3 1.8 8.3 -8 8 § 1000
1200 1 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 1.8 1.3 o8 .8 § 1200
{ §
1400 1§ 2.3 2.3 2.3 2,3 2.3 2.3 2.3 2.3 1.8 1.3 <8 -8 § 1400
1600 1 2,3 2.3 2.3 2.3 2.3 2,3 2.3 2.3 1.8 13 o8 .8 1 1600
1800 1§ 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 §.8 1.3 .8 .8 1 1800
§ §
2000 1 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 L.8 1,3 o8 8 1 2000
2200 1 2.3 2.3 2.3 2.3 2.3 2.2 2,3 2.3 1.8 1.3 o8 8 2200
2600 1 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 i.8 .3 o8 B8 1 2400
i e §
HEAN § 2.3 2.3 2.3 2.3 2,3 2.3 2.3 2.3 1.9 1.3 o8 .8 1 MEAR
E‘QE&E g 233 2@3 2@3 Zag ﬁ@@ 35'3 2@3 2@3 Ee@ 303 eg aa § EE@&
MAR § 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2,3 1.3 -8 .8 1 MAX
§ i
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0200 1 B8 B 1.8 2.3 7.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 § 0200
0400 ¢ o8 o8 §.8 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 1 0400
0600 1§ o8 o8 1.8 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2,3 § 0600
§ i
D800 ¢ .8 oB 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2,3 1 0800
1000 ¢ .8 o8 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2,3 i 1600
1200 1 .8 o8 2,3 2.3 2,3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 i 1200
g §
14600 1§ 8 £.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 i 1400
§600 1§ o8 §.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 f 1600
1800 1 <8 1.3 2.3 2.3 2,3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 i 1800
§ g
2000 ¢ o8 1.8 2.3 2.3 2.3 2.3 2.3 2.3 2,3 2.3 2.3 2.3 § 2000
2200 13 .8 1.8 2,3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 § 2200
2400 1§ .8 §.8 2,3 2.3 2.3 2.3 2,3 2.3 2.3 2.3 2.2 2.3 1 2400
§ i i
MEAW § o8 1.2 2.2 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 §
MIn 8 .8 o8 5.8 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2,3 2.3 8
BMAX 0 .8 .8 2.3 2% 2,3 2.3 2.3 2.3 2.3 2.3 2,3 1.3 8
! : - i
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i 8

1400 1§ 3.8 3.3 4.3 3.8 § 1400

1650 ¢ 3.8 3.3 éo3 3.8 § 1600

LBOO 1 3.3 3.3 3.3 3.3 i 1800
§ 8
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2600 1§ 2.3 2.3 2.3 2.3 i 2400
§ @ §

HEAR 7.8 2.8 3.0 S8 i MEAR

MIn 8 2.3 2.3 2,3 2.3 2.3 §f  MIN

MAX 1§ 3.8 3.3 6,3 3.8 2.3 i MAX
§ e 8
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OBS ID ¢: 000218 ¥ % & FORM AH~82~06/CORRECTED » # & PAGE 03 O €6

THERMOGRAPH #: 62197 SAMPLING SITE: SLOUGH 19 INTRAGRAVEL
RM: 140.0 TRYM: GECCODE: S8/3iN/131w/10/DBBS CORRECTION FACTOR:

P Y U I ——
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%é@@ g ég% ‘%g@ '%e@ ée@ é’?a@‘ é’@% @&& ég?eﬁ é‘c% @a@ é@@ &@@ g
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i g
0800 3 4.0 4.0 4.0 4.0 4.0 4.0 &.0 4.0 4,0 4.0 4,0 4.0 i
1000 1 4.0 4.0 5.0 4.0 4,0 4.0 4.0 4.0 4.0 4,0 4.0 4.0 e
1200 6.0 4.0 4.0 4.0 b0 4,0 4.0 b0 4.0 6.0 4.0 LN §

i 8
1400 i 4.0 4.0 4.0 &.0 bhoG 4,0 &ow 4.0 4.0 b0 EN 4.0 §
i600 ¢ 4.0 4.0 & .G 4.0 4.0 4.0 4,0 &0 &6 L &0 4.6 §
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2400 1§ &.0 4.0 4.9 4.0 4.0 &.0 &,0 4.0 6.0 4.0 &0 4.0 §

] 1 !
MEAN 4.0 6.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 f
MIR 4.0 4.0 &.0 b0 4.0 4.0 6.0 4,0 4.0 & .0 4,0 4.0 i
Max &.0 &.0 4.0 4.0 & .G 6.0 4.0 b0 &.0 4.0 &,0 & .0 i
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THERMOGRAPH &: 62077 SAMPLING S8ITE:  SLOUGH 21 MOUTH
RM: 142.0 TR GEOCODE: 8/31N/33W/02/44A7 CORRECTIOR FACTOR: 0.0

wwm D h T B wwee
820430 820501 820502 8206503

TIHE § i TIME
G200 1 2.0 §.5 2,5 2.0 i 6200
0400 1 2.0 1.5 2.9 2,0 i 0400
0500 ¢ 2,5 2.0 3.8 2.9 { 0600
{ §
0800 ¢ 4,0 4.0 4.0 . I 0800
1600 | 6.5 7.5 3.5 7 oth { 1000
1200 1 8.0 9.0 7.0 5.0 § 1200
§ g
400 1§ 8.0 8.5 7.0 7.0 i 1400
1600 1 6.0 7.0 6.0 i 1600
8800 1 4.0 4.3 3.9 i 1800
§ §
2000 1 3.0 3.5 2.5 i 2000
2200 1§ 2.0 3.0 2.8 § 2200
2400 § 2.0 2.5 2.0 § 2400
g ¥ §
MEAN ¢ 4,2 4,.% 4.0 P MEAN
BMIR ¢ 2.0 1.5 2.0 2.0 i MIR
MAX § 8.0 2.0 7.0 7.0 i MAX
i i
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THERMOGRAPH #: 62141 SAMPLING SITE: SLOUGH 21 MOUTH INTRAGRAVEL
RM: 142.0 TR - GBOCODE: 8/3I8/11u/02/A8A0 CORRECTION FACTOR:

820206 320207 820208 820209 820210 820211 820212 820213 820214 820215 820216 820217

TIME ¢ g
6200 1 3.0 3.6 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 ¢
0400 | 3.0 3.6 3.0 3.0 3.6 3.0 3.0 3.0 3.0 3.0 3.0 I
0600 § 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1§
! g
0800 § 3.6 3.6 3.0 3.0 3.6 3.0 3.0 30 3.0 3.0 3.0 1
1000 1 3.0 3.6 3.0 3.0 3.8 3.0 3.0 3.0 3.0 3.0 3.6 ¢
1200 1 3.0 3.6 3.0 3.0 3.0 3.0 3.0 3.8 3.6 3.0 3.0 |
: g
1400 1 3.6 3.0 3.0 3. 3.0 3.0 3.0 3.0 3.0 3.0 3.0 |
1600 1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1
1886 ¢ 3.0 3.0 3.6 3.0 3.6 3.0 3.0 3.0 3.6 3.0 3.0 3.0 1
: §
20001 3.0 3.0 3.6 2.0 3.0 3.0 3.0 3.0 3.0 3.0 3.6 3.0 1
2200 1 3.0 3.6 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 |
2660 ¢ 3.0 3.0 3.0 3.6 3.0 3.0 3.0 3.6 3.0 3.0 3.0 3.0
! - j
WEAR | 3.0 3.6 3.0 3.0 3.0 3.6 3.0 3.0 3.0 3.0 3.0
{30 3.0 3.6 3.0 3.0 3.0 3.6 30 3.6 3.0 3.0 3.0
¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
g ]

0.0

TIME
0200
0400
0600

0800
1000
1200

1400
1600
1800

2000
2200
2400

HMEAN
MIN
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THERMOGRAPH #: 62101 SAMPLING SITE: SLOUGH 23 MOUTH INTRAGRAVEL
BM: 142.0 TRM: CECCODE: S8/3IN/L1W/02/444/ CORRECTION FACTOR:
woss D 4 T E ecos
820218 820219 820220 820221 820222 B20223 820224 820225 820226 820227 820228 820301
TIHE 1 §
4200 © 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1
0400 1§ 3.0 3.8 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 ¢
8600 ¢ 3.0 3.0 3.6 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 §
{ §
0800 1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1§
1000 i 3.0 3.0 3.0 3.0 3.6 3.0 3.0 3.0 3.0 3.0 3.0 3.0 |
1200 1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3,0 3.0 3.0 3.0 3.0 @
£ i
1400 1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 ¢
1600 ! 3.0 3.0 3.0 3.8 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 &
18006 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1§
! g
2000 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1§
2200 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 8
2400 1§ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1
MEAN 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 4
¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 8
{ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1§
§ = g

0.0

TIME
0200
0400
0600

0800
1000
1200

1400
1600
1800

2000
2200
2400

MEARN
MIN
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THERMOGRAPH #: 62101 SAMPLING SITE: SLOUGH 21 MOUTH INTRACRAVEL
BM: 142.0 TEM: GEQOCODE: 8/31N/114/02/a847 CORRECTION FACTOR: 0.0
omms P A T E oo

820302 820303 820304 820305 620306 820307 820308 520309 820310 820311 820312 820313

TIME § § TIME

0200 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 & 0200

0400 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1§ 0400

0600 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 0600
§ §

0800 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 080C

1000 1§ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.6 1 1000

£200 1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 ¢ 1200
i §

14600 1§ 3.0 3.0 3.0 3.0 3.6 3.0 3.0 3.0 3.0 3.0 3.0 3.0 § 1400

i600 1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 1600

§800 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1§ 1800
{ g

2800 § 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.6 1§ 2000

2200 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.6 § 2200

2400 1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 2400
§ ¥ i

MEAK ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 ? 3.0 3.0 2.0 1 MEAW

HIR 3.0 3.0 3.0 3.0 3.8 3.8 3.0 3.0 3.0 3.0 3.0 3.0 1 MIN

MAX 1 3.0 3.0 3.0 3.0 3.0 3.9 3.0 3.0 3.0 3o 3.0 3.0 | MAX
¢ §
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SAMPLING BITE: SLOUGH 21 MOUTH INTRAGRAVEL

THERMOGRAPH #: 62103

Re: 142.0 TRH: GEOCODE: S/3iM/11u/02/4047 CORRECTION FACTOR: 0.0
wose D A T B eese
820314 820315 820316 820317 820318 820319 820320 820321 820322 820323 820324 B20325
TIME 1§ i TIME
0200 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 0200
0400 1§ 3.0 1.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1§ 0400
8500 1§ 3.0 3.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 0600
{ f
0800 1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.6 3.0 3.0 § 0800
: 000 ! 3.0 3.0 1.6 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 1000
1300 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 § 1200
§ i
1460 1§ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 § 1400
1600 ¢ 3.0 3.0 3.6 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 1600
1800 1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1§ 1800
§ i
2000 § 3.0 3.0 3.0 3.0 3.0 3.6 3.0 3.8 3,0 3.0 3.0 3.0 1 2000
2200 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 2200
2600 1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 § 2400
H 5 A 8
MEAN | 3.0 1.8 3.0 3.0 3.0 3.0 3.6 3.0 3.0 3.0 3.0 3.0 § MEAW
MIN @ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 MIW
MAX 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 MAX
? §
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THEEMOGRAPH &: 62101 SAMPLING SITE: SLOUGH 21 MOUTH INTRAGRAVEL
BM: 142.0 TRM GEOCODE: S/31N/11uj02/aA480 CORRECTION FACTOR: 0.0

woee DA T B enon
820326 820327 820326 820329 810330 820331 820401 820402 820403 820404 820405 820406

TIME 8 § TIME

6200 1§ 3.0 3.0 3.0 3.0 3.0 3.6 3.0 3.0 3.6 3.0 3.0 3.0 1 0200

0400 1§ 3.0 3.8 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 § 0400

¢600 3.0 3.0 3.0 3.0 3.6 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 0600
! §

0800 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 0800

GO0 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 [ 1¢00

§200 1 3.0 2.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 1200
i §

5400 ¢ 3.0 3.0 3.0 3.9 3.0 3.6 3.0 3.0 3.0 3.0 3.0 3.0 [ 1400

1600 1§ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 1500

L1800 1 3.0 3.0 3.0 3.0 3.0 3.0 3.8 3.0 3.0 3.0 3.0 3.0 1 1800
§ !

2000 ¢ 3.0 3.0 3.0 3.0 3.0 3.8 3.0 3.0 3.0 3.0 3.0 3.0 1 2000

2200 1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1§ 2200

2400 1 3.0 3.0 3.0 3.0 Jovw 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 2400
§ £ {

MEAN | 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 | MEAR

MIn @ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 § MIN

HAX € 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 MAX
! §
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THERMOGRAPH £: 62101 SAMPLING SITE: SLOUCH 21 MOUTH INTRAGRAVEL
BM:  142.0 TRM: GEOCODE: S/31N/11u/02/44AF CORRECTION FACTOR:

weoe DA T E oo
820407 $20408 820409 520410 820411 620412 820413 820414 820415 820416 820417

TiME § i
0200 1§ 3.0 3.6 3.6 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 i
04060 ¢ 3.0 3.0 3.0 3.6 3.0 3.0 3.0 3.0 3.0 3.0 3.0 §
0600 ¢ 3.8 3.8 3.0 3.0 3.0 3.0 3.6 3.0 3.0 3.0 3.0 i

§ ‘ i
0800 | 3.0 3.8 3.0 3.8 3.0 3.0 3.0 3.0 3.0 3.0 3.0 §
1000 1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 §
£200 ¢ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 i

§ i
146090 3§ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.6 i
L1660 1§ 3.0 3.0 3.8 3.9 3.0 3.0 3.0 3.0 3.0 3.0 3.0 i
£800 1§ 3.0 3.0 3.0 3.0 3.8 3.0 3.0 3.0 3.0 3.0 3.0 !

g ¢
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1982 WINTER TEMPERATURE STUDY
February 24-28 Trip Report

E. Yoody Trihey

The purpose of this five day field trip was to establish a network of
stream and intergravel water temperature monitoring stations, and to
evaluate the performance of various types of instrumentation. Ten
stations were established in the sloughs ancjé the mainstem of the Susitna
River above Curry. Temperature data are expected to be collected
through April 1982. These data are expected to provide a preliminary
understanding of baseline mid-winter thermal characteristics at known
spawning areas in the side sloughs, and surface water tempematuzes under
ice covered side @:hann@lsl’ of the mimste;m Sugitnae River. Special
attention wag given to monitoring surface and intergravel water tempera-
tures at spawning areas identified in the 1983 2DF&G £ield program, as
well as to obvicus zones of ground water upwelling in the main channel

where spawning may or may not have oceccurred.

Steve Atkinson (AEIDC) and I flew to Gold Creek (via Alyeska on Hudson
Adr SBezvice) to meet Andy Hoffwann and Mike Stratton (ADFSGE) on the
morning of Februazy 24. Fileld transportation February 24~26 was by snow

machine. During this three day period we established seven

There was no apparent velcocity under the ice cover in the areas
sampled. It is suspected that the water present in these areas was
"ponded” due to staging and backwater effects of the mainstem.



monitoring stations and prepared three additional sites for installation
of Datapod recorders. Hike Stratton, Andy Houfmann and Steve Atkinion
returned to Anchorage the afrerncon of February 26. Jean Baldrige
(AEIDC) drove to Talkeetna that evening brinying the DSM 1000 Data
Storage Modules and the equipment and materials needed for pre-emercent

sampling of incubating eggs and alevins from the streambed.

On Februvary 27 and 28, Jean Baldrige and I installed the Datapod recird-
ers, chesked the performance of the egquipment at the seven stations
establis. -1 February 24-26. We also installed two Ryan thermographs at
an eleventh monitoring station in Slough 94 to record continuous suxface

and intergravel wacer temperatures.

In addition we evaluated substrate composition at several .-mairstem
locations, and collected incubating eggs ami aleving froem two slcughs
(21 and 11}. On Pebruazy 28 all open water lsads in the Susitna Fiver
{(mainstem and sloughs) between RM 128 and RM 145 were surveyed by
helicopter and their locations marked on blueline fieid maps. Notations
were made to indicate whether the open leads were attributable to either

thermal or velocity characteristics of the river.
§ JUGH 21

Instrumentation was installed av Slough 21 to monitor continuous intur=
gravel and surface water temperatures at 2 kanown chum salmon spawning
location and , perhaps, to provide come insights regarding the possibile

ity of subsurface flow exiting between the mainstem river (RM 143) and



the slough (RM 142). Slough 21 is located in the downstream side of an
0ld point bar. This bar is stable, well vegetated with a mature
alder-cottonwood overstory and probably comsists of rather permeable
alluvizl deposits. It is quite conceivable that the upwelling flow
wvhich exists in the slough results, at least in part, from the hydraulic
head created by the difference in elevation between the stage of the
mainstem river on the upstream side of the point bar and the streambed

elevation in the slough.

A tempereture station was established in thie upper portion of Slough 21
to monitor intergravel and surface water temperatures. A Datapod model
DP 2321 recorder (serial No. 508B) and two calibrated temperature prcbes
were installed February 27 tc¢ record average, maximum, and minimum
temperatures over 6-hour periods. The channel a probe «{calibration
correction <0.1°C) is recording int@zgxa‘mi temperature data, and the
channel B probe (calibration corzection + 0.1°C) is recording surface
yater tesperature data. This recorder was checked February 28 and
thought to be malfunctioning. ADFeG personnel checked the instrument
again on march 1. The unit would not cyecle, and only the channel B
temperature measurement wis vigible on the LED. These symptoms provided

a styong indication that data was not being recoxded on the unit's

memory c<hiz. Dryden and Lazue were informed of the problem Mazch 2 and
indicated that they wo 1ld provide ancther recorder. However the only
replacement recorder available was a single channel instrument accurate

to 20.5°C. The malfunctioning Datapod is scheduled for replacement by

the ADP&G on March 4. The replacement unit will record average daily



intergravel water temperatures. A Ryan model J=80 thermograph will be

installed to monitor surface water temperatures.

Slough2l was identified as a chum salmon spawning area by ADF&G during
their 1981 field studies. On Saturday, February 27, Jean Baldrige
located and identified several redds. WNo juvenile £ish were observed.
One redd was disturbed and ten aleving were extracted. These young
salmon were preserved in alcohol and presented to Alan Kingsbury (ADF&G,
Comm. Fish.) for identification. He tentatively identified them as
probable chum salmon, indicating that the gill arches would have to be

2

counted for verification of identity.

o -

The instrumentation installed in Slough 20 Qas to periodically obtain
3

instantaneous intergravel and surface water temperatures. This siough

has been identified in the 1981 ADPsC field studies as providing spawn=-

ing habitat for chum salwmon. It also provides rzearing habitat for

echinock salmon.

A small tributary enters the upper portion of Slough 20 from the east.
A monitoring station was not established, but surface and intergravel
water temperatures were measured at the mouth of this tributary with a

pocket thermome

ter. On February 25 subgurface and surface water tempere
atures were 3.2°C. The subsurface water temperature was measured by
inserting a pocket thermometer appronimately 0.5 feet into the sand/sile

substrate and allowed to stand for 5 minutes before extracting it. This

-



technique was used to cbtain two subsurface temperature measurements in

a2 15 minute time span.

A permanent monitoring station was established in the slough approxi-
mately 250 feet downstream from the mouth of this tributary. A ¥81
series 400 temperature probe was installed to a depth of one foot in the
streambed gravels at a suspected spawning site. Both intexrgravel and
surface water temperatures were measured as being 2°C. (The surface
water temperature was also measured at 2°C with the same pocket thermom-

eter used to measure the temperature of the4@xibntaxyo)

We attempted to establish a temperature monitoring station at the mouth
of Waterfall Creek. iree holes were chopped through the ice in Slough
20 off the mouth of the creek only to £ind that the slough was frozen
solid into the substrate. Based on this c@gervaticm of the physical
conditions, the total input of stream flow and heat enexgy into Slough
20 apparently originates from the smalil tributary stream. As the watex
flows downstream in the slough from the mouth of the tributary, it is
cooled by heat loss to the atmosphere. By the time the flow reaches
Waterfall Creek, it has frozen solid forming an ice plug in the slough.
Intergravel flow might still exist, however, no attempt was made to dig

more than 0.5 feet into the frozen bed of the slough.

A discharge measurement might be made at the mouth of the swmall tribu-
tary and at the approximate location of the ¥Y8I probe to determine
whether there 13 a net increase or decyeass in surface flow in this

subreach of the @i@u@ﬁm I sugpect **at there is a net loss of surface



flow to intergravel percelation which may be reappearing downstream
somewhere under the ice cover between the mouth of Watexfall Creek and

the mouth of Slough 20.

Field time was too limited to attempt chipping through the Slough's ice
cover below the mouth of Waterfall Creek to ascertain whether or not
water was present in the lower portion of the slough. The power auger
was not used because of the likelihood of destroying the bit were it to
come in contact with frozen substrate were water not present under the
ice cover. Consideration was given to installing a Ryan thermograph in
the slough near the mouth of the tributary, however, a suitable location
could not be found (too shallow). Therefore, it is recommended that
whenever ADF&G field crews are in the vicinity of Slough 20, they
measure surface water temperatuvres near the YSI probe and at the mouth
of the small tributary stream with a pocket éhexmmm&t@x, or preferably,

with a hand held temperature probe (Hydro-Lab).

Slough 19 was identified ian the 1981 ADP&G studies as a sockeve salmon
spawning area. Two Ryan thermographs were installed at this slough
garlier in the month by Tim Quane, a member of the Aquatic Habitat Team,

as part of a cooperative effort to obtain winter temperature data. One

is buried approzimately 1 foot in the substrate, the other is recording

surface water temperature. Slough 19 was not visited during the Pebry-

ary 23-28 fleld work.



SLOUGH 11

Three temperaturs monitoring stations were established in the vicinity
of Slough 11 -~ two stations are located on side channels of Susitna
River at RM 136.2 and RM 135. An additional station is located in
Slough 11 (RM 135.5). Iustrumentation has been installed at these sites
that will provide for the collection of both continuous and instanta-
neous surface and intergravel water temperature data. Slough 11 aﬁd the
maingten side channel area at RM 136.2 have been identified by ADF&G as
chum salmon spawning areas. Slough 11 hagzalﬁc been identified az an
important sockeye salwon spawning area for the river segment above

Talkeetna.

A continvous recording station was established in a side channel of the
Susitna River (RM 136.2) to measure int%rgxév&l and watey temperatures
at a known chum salmon spawning area. This station records average,
maximum, and minimum surface and intergravel water temperatures avery 6
hours. Probes were installed on February 25 and the Datapod recorder
{gerial ¥Ho. 5068) was installed on Pebruary 27. Channel A& {calibration
correction =0.14°C) is recowxding intergravel temperatures andé channel B
{calibration corvection -0.10°C) is recording surface water tempera=-

tures.

A Y81 series 400 temperature probe was installed in an open lead 1 foot
peneath the substrate at Slough 11 (BM 135.8). Instantanecus intergrave

el temper:tures can be obtained on a periodic basis using a ¥8I 428C

rele-thermometer. A Ryan thermograph was instsiled in a pool 10 yards



downstream from the YSI probe to obtain a continucus record of surface
water temperatures. A comparison can later be made between the periodic
readings of intergravel temperatures measured by the ¥SI probe and the

thermograph records.

Jean Baldrige and I observed several redds through a clear ice cover on
the slough. One redd immediately downstream of an open~water riffle was
disturbed and two sizes of eggs and several alevins were collected. The
reason that both the chum and sockeye salmon were recoverad from the
same redd (ﬁuyarimycﬂ;tian of eggs) is du%:t@ the high utilization of

this area by adult spawners.

These eggs and alevins were preserved in alcohol and presented to Allen
Ringsbury (ADP&G, Comm. Pish.) for identification. He e« temtatively
identified the alevins and smaller eggs ag sockeve salmon. he was quite

confident the larger eggs were chum salwon eygs.

A third temperature monitoring station was established in a mainstem

gide channel at M 135. The instrumentation was placed in a shallow

open lead which was mainp

tained by upwelling subsurface flow. Spawning
was not known to cccur in this area. YSI series 400 temperaturs probes
were installed om February 25 to measure instantaneous intergravel and
suzrface water temperatures. Substrat: composltion was visually evaluye
ated, and with the aid of a shovel it was found to be highly cemented at
several sites in this iocation. The surface laver gives the false
impression that suitable spawning substrates were present. Only the top

2 to 3 inches (approximate thickness of one layer of the large gravel



prasent) of the streambed were easily disturbed. Beneath this layer,
silts and fine sand have completely f£illed the interstitiasl spaces
between the sﬁbﬁtrat@ particles. It was extremely difficult to dig into
these streambed materials with a shovel, therefore it is doubtful that
spawning salmon would be successful in digging redds at this location.
Due to the nature of streambed materials, it is not 1likely that this
side channel would be a highly productive spawning area even though it

is fed directly by upwelling subsurface flow.

SLOUGH 10

3

Slough 10 was noted as an important rvearing area in the 1981 ADF&G
studies, but no adult spawvners were cbserved using this area. Therefore
this sloucgh was visited with the idea of installing Ryan thezmographs to
obtain continucus surface and inﬁ@rqz&vai water temperature data.
However, aerial and foot surveys indicated a comsiderable ice formation
coversd the slough, making it quite difficult to install and latey
retrieve the thermographs. An insufficient number of Y81 temperature

probes were avallable to instrument this location without deleting what

was considered to be more important installations at other locations.

Therefore, no instrumentation was installed at Slough 10. It is recom
mended that water temperatuve data for this slough, and the wmainstem
near its mouth be obtained throughout the 1982-83 study period as paxt

of the Fi <3 ADF&G program.



SIOUGH 9

Chum salmon are known to spawn in the upper and middle reaches of Slough
9. Coho salmon are believed to spawn in the uppermost reaches of the
Slough - downstream from the confluence of two small spring-fed tribu-
taries which enter the Slough (Slough 9B). Like Slough 21, Slough 9 is
also located on the downstream side of an old point bar. Thus it is
quite possible that the subsurface flow which arises in the Slough is
driven by the hydraulic gradient which exist between ice-covered
mainstem river upstream of the point bar agg the streambed elevation of
the slough itself., Three temperature monitoring stations were estab-
lished in Slough 9 and 9B to determine if there is a notable decay in
surface and intergravel water temperatures as one moves downstream in

this slough svstem. # -

The downstresm-most station (located near the first bend in the slough
below the railroad tracks)! 'ms installed by Tim Quane and consists of
two Ryan thermographs = one buried a foot beneath the streambed, the
other recording the surface water lLegperatures. A sgsmall tributary
stream which parallels the railroad right of way for approzimately 500
feet enters the slough Jjust upstream f£rom these thermographs. This
small stream most likely intercepts subsurface flow originating from the
steep hillside behind the railroad. It will likely provide a signifi-
cant influence on the surface water ‘viperatures which are being record-

ed by these thermographs.



A second pair of Ryan thermographs were installed near the mouth of
Slough 9B to record surzface and intergravel water temperatures. This
Slough was identified as a probable cocho spawning area. Coho carcasses
were observed in Slough 9B in early October 1982, and decomposed
jawbones which may have been coho.were observed February 29 near the
site the thermographs were installed A third monitoring station, a ¥SI
temperature probe, was established in the streambed gravels at the
upstream end of Slough 9B. The slough temperature was measured with a
pocket thermometer. Slough 98 was the warmest spot located during this
field work. Intergravel temperatures were measured at 4.4 and 4.5°C on
the three days observations were made. Surface water temperatures were
markedly cooler at this location = 1.5°C on Thursday, 1.8°C on Saturday,
and 2.8°C on Sunday. The variation in surface water temperatures may,
in part, be attributable to the field technigques rather .than actual

variatiocas in surface water temperatures.

Substrate ccmposition was carefully inspected February 28 throughout
this slough system. Substrates werxe found to be gquite cemented in open
leads of the lower reach of Slough 9. This portion of the slough system
conveys a notable amount of mainstem f£flow during the summer period.
Substrates in Slough 98 were falrly loose gravels, covered with a 2 ¢to 3
inch deposit of gilts and fine sands. Adult spawners would have little

difficulty in preparing redds in Slough 98.

An attempt to install instzuments in a side channel of the Susitna Rivex

at approzximately BM 130, had to be aborted because the ice cover was



found to be too thick to make this attempt successful. (The power auger ‘

was not available.)

Two continuous temperature monitoring stations were established in
Slough 8A to obtain intergravel and surface water temperature data. A
Datapocd recorder (serial MNo. 507B) and two calibrated probes were
installed February 27 at a known spawning area in the upper portion of
the Slough. Channel A (calibration morraﬂggon =0,09°C) receords intra-
gravel temperatures at a depth of 1 foot below the surface. Channel B
{calibration correction -0.12°C) records surface water temperature.
Average, maximum, and wminimum teomperatures are recorded for 6 hour
intervals. » .

Mr. Tim Quane (ADF&G) had previously installed two Ryan thermographs

near the mouth of Slough BA to obtain a contiasucus record of surface and

intragravel water tempe

SKULL CREEK

On Pebruary 25th, a monitoring station was installed at an open vater
lead in a mainstem side channel (RM 125), approximately half-way downe
stream from the mouth of Slough 8A toward Shkull Creek. No information
exists regarding the use of this avea by adult spawners. YS8I series 400
temperature probeg were installed to measure instantaneous intergravel
and surface water tem

peratures. Substrate composition at this location




SUBSTRATE CONDITIONS

After examining the substrate composition in several open Jleads. it
became quite apparent that suitable spawning areas are very limited in
meingtem and side channel areas. What appears to be suitable mainstem
spawning substrate is highly cemented within only a few inches of the
streambed surface., If spawning deoces occur in these areas or in areas
similar to those examined Quring this field trip, it is doubtful that it
is successful. Eggs would likely be washed away shortly after deposi-
tion since they could only be deposited 2:2 to 3 inches beneath the

streanbed.

This further underscores the importance cf the spawning habitat which is
available in the gide sloughs. If existing salmon runs abowve Talkeetna
are to be maintained then side slough spawniné areas must be retained or
we must undertake the necesgary mitigative actions which would provide
replacement spawning habitat in the mainstem. Based on aerial and foot
surveys I conducted during September and October of 1981, in addition to
those observations made dusing this winter field trip, it is wmost
doubtful that spawning substrates currently exist in the main channel %o
offget the loss that mnight occur to spawning hebitat in the slough

areasg.

Two locations were tentatively identified t¢that could be studied ¢o
determine the feasibility of creating or improving mainstem spawning

habitat. The sldechannel areas below Slough 82 and Slough 11 have

acceptable siz. substrates for spawning, but the silt and sands which



have been deposited in the interstitial spaces cementing and compacsting

the substrates, preclude use of these areas by spawners.

4 bulldozer could be used to scarify the streambed in these areas during

late winter, allowing spring and suwmer stream flows to remove some of

the lines. It would be advantageous to undertake such an activity on a
small scale during the 1982 field season %o ascertain the degree to
which these areas might be improved (summer flows may completely wash
away -the scarified streambed), and to determine to what extent these

d streambed materials would be zccepted as spawning areas by the
returning salmon. The sites helow the mouths of Slough 11 and Slough 8

would be ideal locations to undertake this type of work.

It is further suggested that field work be undertaken to detezrmine the
general range of substrate composition, and -&@gﬁ@@ of cementation that
is auvceptable for successful .ainstem spawning. A pilot fielél study
should be outlined which integrates the use of grid surveys,
freeze-coring, penetrometer tests, and sieve analysis to devalop a
substrate classification system based on an evaluation of biological
regults (spawning success and survival)l. It is also suggested that Mr.
Jack Helle (IMF Lab Auke Bay) be contacted regarding his expeziences

with using therma

1l precbes to locate upwelling zones within streanns for

possible application *o the mainsgtem Susitna River.

Water temperature data obtained during this field ¢rip and several

selected motographs are attached.



Intergravel and surface water temperature (°C) measurements
obtained at established moritoring sites.
Pebruary 25-28, 1982

SLOUGH 21
M 143 Slough 21
Date Surface Intexgravel Surface
2/27 1.5 1.3 1.8
2,28 1.5 1.7 e
Tributary Slough 20
Date Interoravel Surface .. Intexgravel Surface
2/25 3.2 3.2 2.0 2.0
SLOUGH 11
R 136.2 R4 135
Date Intergravel Surface Intercwavel Surface
2/27 2.5 1.1 2.1 2.0 3.9 2.2
2/28 2.6 1.1 2.3 1.2 3.1 1.7
2/28 = @ — en 3.0 2.0
SLOUGH 9
pate Intergravel — §E§g§§§,
2/28% 4,8 1.5
2/27 4.8 1.8
2 fizg @ @ @ g @ @
Slough 83 B 125
Date Intergravel Surface Intergravel Suzrface
2725 s e 2.2 1.0
&/ 27 2.9 1.8 1.9 i.1
2/28 3.0 1.7 2.0 1.1




Ice Cover at the Susitna - Chulitna Confluence

Tee Cover on Suzitna at RM 102.8



Datapod recording station in Slough 8 A

Continuous surface and intergravel water
temperature data being recorded




Stough 1} Monitoring
Station

YSI probes for surface
and intergravel water
temperatures.

Ryan thermograph monitor-
ing continuous surface
temperatures.
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Frv extracted from Redds with the aid of a shovel



Comparison of alevins from SL 27 and 11

{ Date of deposition unknown thus difference in development cannot be

attributed to temperature even though temperature comparison would
support such a statement)



Thermal lead in the side channel below the mouth of Slough 11
(Approximately RM 135.4).

Recomnended study site for spawning habitat improvement for
mitigation. Idea is to scarify existing substrate or place
spawning sized gravel. Rely on reduction of summer flows to
prevent scouring of gravel.



¥

Datapod site in mainstem below Gold Creek Bridge. Continuous
surface and intergravel water temperature data is being obtained
at a known spawning site (RM 136.2)




‘STough 20 -

YSI Series 400 thermister
probe for obtaining inter-
gravel water temperatures
from p@riedic sampling.




Obtaining intergravel water
temperature data from
STough 21



Mainstem monitoring station RM 143.0. Ice
thickness approximately 4 ft.

YSI series 400 thermister inserted tﬁw@ugh the
ice for monitoring instantaneous mainstem water
temperatures.
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Mid-winter conditions Slough 22
Approximately RM 144.5 :




