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PREFACE

The Quad-Cities Station is a nuclear fueled steam electric genurating
facility located near Cordova, Illinois, adjacent to Pool 14 of the Mississippi
River about 21 miles north of the Davenport-Moline-Rock Island area.

This report is presented as required by the Nuclear Regulatory Commission
Operating Licenses DRP-29 and DRP-30 non-radiological technical specifications
for Quad-Cities Station Units 1 and 2. These specifications require the sub-
mission of semi-annual reports describing the results of environmental monitoring
for the total chlorine used in condenser chlorination, temperature monitoring,
station chemical usage, and fish impingement.

The monitoring results for the six-month period February 1979 through July

1979 are herein reported.
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Chapter 1
TOTAL CHLORINE MONITORING

Margaret A. George

OPERATIONAL ENVIRONMENTAL MONITORING

IN THE MISSISSIPPI RIVER NEAR QUAD-CITIES STATION

February 1979 through July 1979
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HAZLETON ENVIRONMENTAL SCIENCES

Chapter 1
TOTAL CHLORINE MONITORING
by
Margaret A. George

I. Introduction

Total residual chlorine monitoring during Quad-Cities condenser chlorina-
tion began on 27 July 1972 and has continued through this study period, February
through July 1979. During this period, the Station operated in the open cycle
cooling mode using the diffuser pipes, in the closed cycle cooling mode using
the spray canal, or a combination open and closed cycle mode of condenser cooling
in which half the cooling water was discharged through the north and/or south
diffuser pipes while the other half circulated within the closed cycle spray
canal system (see Appendix D for details). On April 25, the chlorine injection
time increased from twenty minutes per unit to forty minutes per unit.

The objectives of this study were:

1. to document total residual chlorine concentrations in the Mississippi
River upstream and downstream from the Quad-Cities Station and at the
point of discharge to the diffuser and/or blowdown pipes;

2. to monitor variations 1in chlorine concentrations during condenser
chlornation in the station's discharge bay during the open or combina-
tion open and closed cycle mode of condenser cooling or in the spray
canal during the closed cycle mode; and

3. to compare all chlorine concentrations determined during this study
to the surveillance requirements approved in the technical specifica-
tions by the U.S. Nuclear Regulator; Commission (1974).

I1. Field and Analytical Procedures

Total residual chlorine concentrations were determined during condenser
chlorinatica four times per month in compliance with the non-radiological tech-
nical specifications for the Quad-Cities Station (USNRC 1974). Measurements
were made in the Mississippi River before, during, and after condenser chlorina-
tion and also in either the discharge bay or spray canal of the station at fre-

quent time intervals during chlorination. Sampling locations are described in
Tables 1.1. and 1.2.

Concentrations of total residual chlorine were determined in the discharge
bay (Location 7) during the combination cycle cooling mode and in the spray
canal (Location 9) during the closed cycle cooling mode. In both the discharge
bay and spray canal!, chlorine concentrations were determined at about two to
five minute intervals starting at the time of condenser chlorination and ending
approximately twenty wminutes after termination or when chlorine levels were
below the analytical limit of 0.01 mg/1.

’ 1078 304
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Table 1.2. Sampling locations monitored for total residual chlorine during
condenser chlorination, February through July 1979,

Station
Operationg Sampling Sampling
Condition Frequency Locations Replicates Depth
Open and 4 times per Discharge bay (7) Single Tap
Combination month Upstream discharge pipe (23) Single One meter
Cycle Discharge pipe (24) Single One meter
Downstream discharge pipe (21) Single One meter
Intake forebay (6) Single One meter
Closed cycle 4 times per Spray canal (9) Single Tap
month Upstream blowdown pipe (26) Single One meter
Downstream blowdown pipe (22) Single One meter
Intake forebay (6) Single One meter
South end of Intake (30) Single One meter
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Samples in the river were collected at a depth of one meter using a Kemmerer
sampler unless cold weather rendered the water sampler inoperable. At those
times bottles were filled directly, as they were at the station locations. Sam—
ples were analyzed immediately after collection by method 409C (A.P.H.A. et al.
1976). A Fischer and Porter Amperometric Titrator having an analytical detec-
tion limit of 0.01 mg/l was used for analysis of all samples.

IILl. Results and Discussion

Throughout this study period, all chlorine concentrations were within the
UsS. Nuclear Regulatory Commission 1774 surveillance requirements, as summarized
in Table 1.3,

Station operation data during the chlorination cycles monitored from February
through July 1979 are shown in Table 1.4.

Total residual chlorine data from February through July 1978 are presented
in Tables 1.5 through 1.10.

IV. Summary and Conclusions

1. Chlorine monitoring was conducted 24 times during operation of the
Quad-Cities condenser chlorination system from February through July 1979.
Total residual chlorine was not detected in the Mississippi River upstream or
downstream from the station, indicating dissipation of chlorine before reach-
ing the river and compliance with the Commonwealth Edison Company - U.S. En-
vironmental Protection Agency (1976) recommended limit of 0.20 mg/1.

2 Total chlorinz concentrations in the discharge bay and spray canal dur-
ing the entire reportiag period were within the limits approved by the U.S. Nuclear
Regulatory Commission.

V. References Cited

A.P.H.A., A.W.W.A., and W.P.C.F. 1976. Standard methods for the examination
of water and wastewater. l4th Ed. Amer. Public Health Assn., Washington,
D.C. 1193 pp.

Commonwealtn Edison Company. 1976. Chlorine reduction study for Quad-Cities
Station. Proposed litcrature Ly the U.S.E.P.A. and Commonwealth Edison

Company letter dated 29 January 1976.

UsS. Nuclear Regulatory Cowmmission. 1974. Appendix B to operating license
DPR-29 and DPR-30: non-radiological technical and specifications and basis
for Quad-Cities Statiun Units 1 and 2 Rock Island, Illinois. Commonwealth
Edison Company. Docket numbers 50-254 and 50~265. Washington, D.C. 15 PP
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Table 1.3, Average detectable chlorine concentrations, Quad-Cities Station,
February through July 1979,

Observed
USNRC Average
No. Circulating Allowable Detectable
Water Pumps Limic@ Concentration® Location Monitored

Sampling Date Operating (mg/1) (mg/1) on Sampling Date
1 February 1979 5 0.60 c Spray Canal
21 February 1979 6 0.50 ¢ Spray Canal
23 February 1979 5 0.60 c Spray Canal
28 February 1979 3 1.00 c Discharge Bay

7 March 1979 6 0.50 c Discharge Bay
14 March 1979 6 0.50 N Spray Canal
27 March 1979 6 0.50 c Discharge Bay
29 March 1979 6 0.50 c Discharge Bay
12 April 1979 6 0.50 c Discharge Bay
20 April 1979 6 0.50 0.06 Discharge Bay
24 April 1979 6 0.50 0.14 Discharge Bay
27 April 1979 6 0.50 0.13 Discharge Bay
4 May 1979 6 0.50 0.17 Discharge Bay
11 May 1979 6 0.50 0.27 Discharge Bay
17 May 1979 6 0.50 0.20 Discharge Bay
24 May 1979 6 0.50 0.17 Discharge Bay
15 June 1979 6 0.50 c Discharge Bay
20 June 1979 6 0.50 0.10 Discharge Bay
22 June 1979 6 0.50 0.05 Discharge Bay
27 June 19794 6 0.50 0.10 Discharge Bay
13 July 1979 6 0.50 C.11 Discharge Bay
18 July 1979 6 0.50 0.18 Discharge Bay
23 July 1979 6 0.50 0.17 Discharge Bay
27 July 1979 6 0.50 0.25 Discharge Bay

TMaximum total chlorine concentration (mg/1) allowable in the discharge bay or
spray canal as averaged over the injection cycle according to the U.S. Nuclear
Regulatory Commission (1974).

The maximum datectable total chiorine concentration determined as averaged over
the injection cycle for the number of circulating pumps operating is defined
according to Commonwealth Edison (1976) as the arithmetic mean of detectable
chlorine concentrations (0.01 mg/l1 or higher) during any particular monitoring
period during a sodium hypochlorite injection cycle.

®No chlorine detected.

Observed average detectable concentration may be in error. After sampling had

been completed, Hazleton personnel were informed by station personnel that the
injection cycle had begun at 1020, not 1030 as previously told,
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POOR ORIc!

Sampling dates for total residual chlorine monitoring
during condenser chlorination and Quad-Cities Station
operating conditions, February tirough July 1979.
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Total residual chlorine concentrations measured d
chlorination, February 1979.

uring condenser

Table 1.5,
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(continued)

sampling Date

Station Operating Cycle

Missinsippl River Upstican Upstream of Iimuur

Near tar e (Location 6) Pipe (Location 2))

Diffuser Pipe

Downstream of Diffuser Discharye Camal

Llocation J4) Pipe (Lovatis Locat
Amg/l) (hour) _(mg/l hour 1 T

Hour of Chlorination Ab ) [C ) Lhour)
"8 February 1979
Cosb inat lon Cycle 1030 0.0
10X to 1110 won €0.01 109
1058 <0.01 1059 <0.01
1101
1113 <0.01 1114 <0.0!
un

<0.01

€0.01

0.0l

1035

110

1118

€0.01

<0.01

0.0

1023
1030
1033
1036
1039
1042
1045
1048
1081
1054
1087
1100
118
1106
1109
nn
1115
1118
un
2
1127
1130

<0.01
0.0
0.0
<0.01
<0.01
.0
<0.01
<0.01
<0.01
<0.01
€0.01
<0.01
<0.01
€0.01
<0.01
<0.01
€0.01
.01
€0.01
<0.01
<0.01
0.0

14

1

~ =7

U/

g 31l




HAZLETON ENVIRONMENTAL SCIENCES

POOR 0RIENAL

Table 1.6, Total residual chlorine concentra*{ons measured during condenser
chlorination, March 1979.

Niss ssinnippl River Upstream Untrc- of Diffuser Oiffuser Mu Downstrewm of Diffuser Discharge Canal

Near Intake (Location 6 uuuon m Location 2 Location 21 l.oenu\'u 7
u g& ) (hour) ZEZ 1) E%r‘ hmri ‘!712

7 March 1979 1025 .01
Combinat lon Cycle 1027 <0.01 1028 <«0.01 1030 <«0.01 1030 <0.01
1030 eo 1110 mon .01 101 <0.0)
1036 <0.01
1039 €0.01
1042 <0.01
1043 <0.01
1048 <0.01
1051 €0.01
10% <0.01
10%7 <0.01
1058 <0.01 1059 <0.01 1100 <0.01
1101 9.0 1102 <0.01 1103 .01
1106 <0.01
1109 0.3
1112 0.0
. . . . 1115 <0.01
1118 <0.01
i 0.0
1124 <0.01
u» €0.01
1130 <0.01
Mississippl River Upstream Downstream of ~ Upstream of Blowdown Downstreas of Blowdowm  Spray Canal
Near intake (Location &) Intake (Location w_l Fipe (location 26) _Pipe (Locetton 22) Location §
(hour)  (mg/1) “(hour) _(mg/1) (hour) _ (eg/1) (hour)  (mg/l) — — (hour; (m (mg/1)
14 March 1979 1020 €0.01 1020 €0.01 12 <p.01 1022 <0.01 1030 <0.01
Closed Cycle 1033 <0.01
1030 to 1110 1036 0.0
103% €0.0i
1042 <0.01
1048 <0.01
16.8 <0.01
1051 <0.01
1054 <0.01
1056 <0.01 1056 <0.01 1057 <0.0.
1058 <0.01 1058 <0.01 1100 0.C1
1102 <0.01
1106 .01
1109 €0.01
1112 <0.01 in2 <0.01 1112 €0.01
s <0.01 1114 <0.01 1115 <0.01
1118 <0.01
1120 €0.¢1
112% <2.01
1130 <C.01

Mississippi Kiver Upstresm Upstream of Diffuser Diffuser Pipe Downstross of Diffuser Discharge Canal

Near Intuke (locatton 6) Plpe ‘Locar n 23)  (Location 24) _ Pipe (location 21)_ l.ornnon ?
o hnur)_ Sop ) (hour) | (mg/iV (hour) (eg/l) T _(hour) (mg/1) (hogrg _(mg'1)
27 March 1979 om <0.01 1030 <0.01
Coebination Cycle 107 <0.01
1030 to 111% 1235 <0.01 1036 <0.01
1039 <6.01
1040 <0.01 1062 <0.01
1045 <0.m 1045 <0.01
1040 <0.01
1059 «2.01 1051 ¢0.01
10%4 <0.01
1055 0.0 1057 <0.01
1100 .63 1100 <«0.01
1o €0.01
10y <9.m 110+ <0.01
1109 <0.01
iv 0.0 12 o.M
11 <«0,01 iy v0.01
1tia 6.,
12 €0.01
172% 0.0 112 “n.n
139 0.9 il “Q.m

15
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lable 1.6. (continued)
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Total 1.7, Total residual chlorine concentrations measured during condenser
chlorination, April 1979.
Wisslsaippl River Upstream troam o uner Diffuscr Pipe Downstream of Diffuscr Discharge Caaal
Pipe (Location 23 Locat lon 24 i _Location 7
log Qm:f ﬁﬁ (hour) L L )
12 April 1979 1028 <0.01 wn <0.01
Combination Cycle 1030 <0.01 1030 <0.01
1030 to 1110 1032 <0.01 103 <0.01
103 <0.01 1036  <0.01
1039  <0.01
1042 <0.01
1045 .01
1048 <0.01
1051 €0.01
_ 105  <0.01
1053 <0.01 1087 €0.01 1057 <0.01
1059 <0.01 1100 <0.01
1101 <0.01 1103 <0.01
1106 <0.01
1109 <0.01
1112 <0.01
1118 <0.01 1115 <0.01
1y <0.01 1118 <0.01
1119 <0.01 121 <0.01 12 <0.01
1124 <0.01
127 <0.01
1130 <0.01
20 April 1979 1030 <0.01 1032 <0.01 1033 <0.01 1033 <0.01
Comdination Cycle 103 <0.01 1040 <0.01
030 to 1110 1042 <0.01
1045 <0.01
1047 <0.01
1050 <0.0
1052 <0.0
1058 €0.01 1055 0.03
1087 <0,01 10587 0.07
105% <0.01 1059 0.08
1100  <0.01 1100  0.08
1102 0.10
1105 0.10
1107 0.08
1110 0.08
1112 0.06
113 <0.01 1115 <0.01 1115 0.03
1 <0.01 1y 0.03
1118 <0.01 1120 0.03
1122 0.03
112% 0.10
1127 0.03
1130 0.03
1135 <0.01

1078 514
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Table 1.7. (continued)

Simpl - sate Wissinaippl River Upatream Upstrem of DIffuscr Diffuscr Pipe Uownatream of Diffuser Ulscharse Canal
Staticn Ovevasing Cycle atak ation 8)  Pipe (location 23)  (location 24) _ Fipe (location 21) devatica l
Hour of Chloriaatton hour) 1) (hour) __ (mg/l (hour) (mg/1)  (heur) _ (sg/1) (howr) _ (mg/1)

24 April 1979 1028 <0.01 1026 .0 1026 <0.01 1025 <0.01

Combination Cycle 1027 <«0.01 1030 <0.01

1030 teo 1110 1033 <0.01

1036 <0.01

1999 <0.01

1042 0.0

1045 <0.01

A 1048 <0.01
1050 <0.01 1051 0.0 1051 <0.01 1051 <w.01
10%2 <0.01 1054 €0.01

1057 .01

1100 0.02

1103 0.0%

1106 0.0

1108 0.11

1109 0.11

1110 €0.01 1110 0.12
1111 0.0 1111 <00 1112 <0.01 1112 0.13
11 0.1%

111, 0.17

117 0.17

11 .8 0.19

120 0.16

121 0.15%

LY 3 | 0.16

124 0.2%

126 0.16

1127 0.19

1130 0.17

1133 0.20

1138 0.17

1139 0.12

1142 0.09

1145 0.01

11:8 .01

27 April 1979 1030 <0.01 1036 0.01

Combinat ton Cycle 1032 <0.01 103} <0.01 1033 w@w.0

1030 te 1110 1034 <0.01 1236 <0.01

1039 €3.01
1062 0.0l
1045 0.0
1048 <0.01
1051 0.0)
1054 .01
1057 .01
1058 <0.01 1100 <0.01 1100 0.02
1101 <0.01 1102 <0.01 1103 0.06
1106 0.06
1108 G.10
1110 0.13
1112 0.1%
1115 <0.01 1115 0.17
m7 <0.01 1117 0.19
1118 <0.01 1119 <001 1119 0.20
nn 0.1%
nn 0.9
1126 .20
1128 o n
1130 .19
113 6.1%
11356 0.06
1139 .02
1142 “6.01

~ nN

78 $1 5
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Table 1.8. Total residual chlorine concentrations measured during condenser
chlorination, May 1979,
ver Upnu- ann of Diffuser Diffuser *'~= Downstress of Diffusc¢ Discharxe canal
C ie b‘t luoﬁn (Location &) 5 (Location UE iuenh. ‘\ 'lg ?hcnlo- li% .ﬁulu 4
.l’ nation
4 May 1909 €0.01
Combination Cyle 1032 €0.01 1033  <0.01 uu 0.01
3030 to 1110 10% <001 10%  <0.0i
1039 <0.01
1042 <0.01
1043  0.02
1048 0.08
1051 0.13
1054 o.16
1057 0.21
1100 €0.01 1100 0.22
102 0.0l 1102 0.26
103 <0.01 1106 <0.01 1106 0.1
1108 0.20
1110 0.1
12 022
1 <0.01 1118 0.2%
i <0.01 s 0.23
1118 <0.01 119 <0.01 1120 0.2%
123 0.27
126 0.17
1129 0.09
132 0.02
1138 <0.01
i1 May i979 0910 <0.01 0910 0.0 of10  <o0.01 0910 <0.01 09" <0.01
Combination Cycle 092a <0.01
0920 to 104% 0927 <0.01
0930 <0.0s
0913 <0.01
0936 <0,01
0939 <0.01
0940 <0.01 a0 <0.01 0940 <0.01 0940 <0.01 0942 0.0%
0945 .22
0s47 0.24
0950 0.0
0952 0.3
0955 0.36
0958 0.36
1000 <0.01 1900 <0.01 1000 <0.01 1000 <0.01 1000 0.36
1006 0.39
1009 0.39
1012 0.35%
1016 0.33
1021 0.18
1024 0.08
1027 0.72
103 “<0.01
47 May 1979 1025 <0.01 1027 <0.01 1027 €0.01
Conbinetion Cycle 1029 <o0.01 1030 <0.01
1030 to 1155 1031 <0.01 1033 <0.01
1036 <0.01
1039 €0.901
1042 <0.01
1045 €0.01
1048 0.06
1051 0.11
1054 0.16
1087 0.19
1100 <0.01 1100 0.23
1102 <0.01 1103 0.21
1106 <0.01 1106 0.20
1107 <0.01 1109 0.18
1112 0.25%
11s 0.25
1116 <0.01 1118 <0.01 1118 0.22
1120 <0.01 1 0.20
1122 <0.01 1124 0.20
1127 0.19
113 0.19
1mn 0.24
1136 0.7
1139 0.27
1142 0.1
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Tabla 1.9. Total residual chlorine concentrations measured during condenser
chlorination, June 1979.

{ig Driv WiseTenTppi Wiver Upstrvam Upsttom. of DifTuser OIfTumer Pipe Downatream of Diffuser Blaharye vanal
1on Oper n_CPI( Near Lntake sﬁ-nlu 6) _Pipe (Lo tlon 23 Location 24)  Pipe (Location 21 tacatbon 7
»rinat lon hour T r Thour) (ra/t)
13 June 1979 10% <0.01 1030 .01
Combination Cycle o <0.01 1001 <0.01 101 <01
1030 to 1145 1038 <0.01 1036 <01
10)¢ <0.01
1042 W0l
1045 <001
1048 <0.01
1050 <0.01 1051 <0.01 1051 <o0.01 1051 «.0 1051 <0.01
1054 .01
1087 <«0.01
1100 <0.01
1103 0.0l
1106 <0.01
1109 <001
1112 <0.01
1115 <0.01
1118 <«.01
121 <0.01
1124 <."
127 <0.01
113% <0.01
133 <0.01
1136 <0.01
1139 <0.01
1142 <0.01
1145 <0.01
1150 <0.01 1151 <0.01 1151 <0.01 1151 <0.0%
20 June 1979 1027 <G.01
Combination Cycle 1029 <0.01 1030 <0.01
1030 to 1200 103 <0.01 1032 <0.00 1033 €0.01 1033 <C.01
| 1036 <0.01
| 1039 <0.01
1042 <0.01
| 1045 <2.01
| 1048 £0.01
| 1051 0.0l
1054 <0.01
1087 <g.01
1058 <0.01 1100 <0.01 1100 “0.01
1101 <0.01 1102 <0.01 1103 0.05
1106 0.03
1109 0.08
1112 0.03
1115 0.03
1118 0.05%
112 0.03
1124 C.14
1127 0.12
1130 0.12
1133 0.09
1136 0.09
113 0.07
1142 0.27
1145 0,1%
1148 G.16
1151 0.14
1154 0.15
1157 0.1%
1200 0.19
1203 .19
1206 0.14
1208 <0.01 1209 <0.01 102 .12
1210 <0.0) 1211 <0.01 1212 0.04
121% 2.02
1218 <0.01

1221 .01
1226 .6}

22 June 1979 1030 0.0 1030 <0.01
Combinat ton Cycle 1032 <0.01 1033 <0.01 163 <%.01
10% to 1200 1034 <0.01 1036 <01
109 <01

1042 .01

1048 .0

1051 .91

’ 105« «.01
1057 <501

21 107

0
e~
O






Table 1,10 Tota! residual chlorine concentrations measured during condenser
chlorinatioa, July 1979,

5»21“;)‘11; Hl-nlu~l|;|-I'A\;Sv~-r ”'l_-_'.r.,.,.._}_“-"( T ;‘.l‘,hl!_..::l:—'-'rl?—‘h-.n-tl-_l—m of DIt iumer ] YR T Camnal
Statlon Uner ting Cxele  Near tntabe (Location ) Pipe (Locstom 23)  (lecation 24)  Pipe Quwatton 21) _lavacien
“Viner o Chisrinilon - (hwor) — (e~ (i) __(mp 0 seonr) (onr0) " Chair) _— (og/T) . Ghows) .

13 July 197% 1527 €. 01 1027 0,01
Combinat kon Cycle 1008 40,01 1028 <001 1028 <0.01 1030 .01
1030 to 11%% 1033 <0.01
103s «0.01
1039 <0.01
1042 <0.01
1045 0.08
1048 0.08
1051 0.10
1054 0.10
1057 0.10
1190 0.11
1163 0.12
1106 0.14
1109 0.14
1110 <0.01 1l <0.0i 1111 «0.61 1111 <0.01 1112 0.13
1115 0.13
1118 0.11
1121 0.09
1124 0.10
1127 0.12
1130 0.12
1133 0.12
1136 0.14
1139 0.14
1142 0.12
1145 0.12
1148 0.10
115 0.08
1154 0.08
1157 0.06
1200 €0.01 1200 <0.01
1201 <0.01 1201 <0.01 1201 €0.01 1203 €0.01
18 July 1979 1025 <0.01 1026 <0.01 1026 <0.01 1026 <0.01 1627 <0.01
“om*inatioa Cycle 10313 <0.01
1030 o 1155 1036 0.9l
1039 ¢0.01
1042 €0.01
1045 <0.01
1048 <0.01
1051 0.06
1054 ¢.10
1057 0.12
1100 0.12
1103 0.13
1106 0.1
1109 0.12
1110 <0.01 1111 <0.01 1111 <0.01 1111 <0.01 1112 0.11
1115 0.14
1118 0.13
1121 0.14
1124 .18
1127 0.14
1130 0.14
1N 0.12
11% 0.4
1139 G.15%
1142 0.15
1143 0.18
1148 0.1
1151 0.%7
1154 0.54
1157 0.55
1200 <0.01 1290 0.55
1201 €.01 1200 <0.m 120 €0.01 1203 n.22
1206 0.08
120% G.Ne
1212 .01
121% «@.0
1 "7 ‘
e / 8 3‘ 0
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Table 1.10 (continued)

Sampilog Bate MEnnIRsippl RIvor Dps foam  Upairoim of D00 tuser DIt tuser Pl Dot fees of Di(fuser  Dis.
Statfes Operating vyl Near lotake (Liw 1 (Ls § { 1

Houy of Chloglin.t fon { Yyouer )

23 July 1979 1027
Combivation Cyele M 0.0l 1030
1930 to 1200 103 0.01 1053 <o.0l 1033
1034 <0.01 1036

1039

1042

1045

1048

1051

1054

1057

1100

1103

1105 £0.01 1106
1107 .01 1108 0. 01 110% <0.01 1109

1112

1115

ilis

1121

1124

1127

1130

1133

1136

1139

1142

1145

1148

1151

1154

ils7

1200 €0.01 1200
120 <C.01 1203 J. Gl 120}

Rl 1) 0.01 1258

1209

27 Jaly 1979
Cowbination Cycle
1020 o 1145

o

110G <0.01
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Chapter 2
TEMPERATURE MONITORING
by

Gayle L. Shipley

I. Introduction

This report presents the results of continuous monitoring of water tempera=
ture in the Mississippi River near the Quad-Cities Station from February through
July 1979,

The objectives of this study were:

1. to provide an hourly record of the temperature regime of the Mississippi
River in the vieinity of the Quad=-Cities Station including the observa-
tion of any downsiream thermal changes resulting from station operation :

and

2. to identify diurnal, seasonal, and other normal or periodic variations
in river water temperature.

II. Field and Analytical Procedures

Eight sensors were used to record temperatures hourly near the Quad-Cities
Station. One sensor was located upstream near the Illinois shore. Four sensors
were placed along a transect 600 ft downstream from the diffuser pipes. One
sensor was placed at the entrance to the intake bay in the center of the opening.
One sensor was in the discharge bay near the port to the diffuser pipes. One
sensor was in the cooling canal at the cold end. The sensors were two to three
feot above the river bottom. Temperatures were also measured manually upstream
in the mid=channel of the Mississippi River and in the Wapsipinicon River on a
weekly basis.

Water temperatures at the continuous monitoring locations were measured in
situ with ultralinear silicon sensitors having a rang. of 32 tn 100F (0 to 380
and an accuracy of + 1.0% of full scale. The sensors were wired to the station
control room. The output of the analyzers was continuously recorded on a Honey=
well class 15 multipoint recorder.

To check the operation of the continuous sensors, manual temperature read-
ings were taken at weekly intervals with a calibrated Whitney thermometer. The
observed temperatures were compared to those on the Honeywell recorder to insure
correct system functioning.

Prior to temperature sensor installation, the 32F and 100F points on the
analyzer scale were set using individual resistance (ohm) inputs for the cable

1078 525
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Table 2.1. Monthly mean, minimum and maximum temperatures, Quad-Cities Station,
Febrirary through July 1979.
. Temperature (°F)
Cooling
Month Min.-Max.? Upstream Intake Canal Discharge Downstream
February 1979 mean 32.1 36.2 57.4 80.3 32.1
min.-max. 32.0-32.8 32.0-67.5 32.0-82.3 51.3-106.8 32.0-33.7
March 1979 mean 32.7 37.2 74.8 85.9 2.7
min.-max. 32.0-38.7 32.0-61.5 60.9-89.1 64.2-106.8 32.0-38.2
April 1979 mean 42.8 45.4 75.2 87.5 44 3
min,-max. 34,2-54.9 34.6-56.6 59.4-89.1 64.8-100.5 34.3~54.1
May 1979 mean
! ntn.fmax. szsélga 9 o Feud 92.0 60.9
: - 48.8-70.0  63.3-89.7 67.5-107.0 49.5-68.4
June 1979 mean 72.6 72.5 86.7 101.1 72.4
min.-max. 67.2-78.5 66.2-79.8 76.2-93.4 93.5-101.9 66.7-76.8
July 1979 mean 78.0 77.8 92.4 106.7 78.5
min.-max. 74.0-81.9 72.8-81.9 85.0-97.2 110.0-117.5 73.6-82.6

aMinimum and maximum hourly temperatures recorded during each monch.
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B. Station Related Variations in Water Temperature

The maximum monthly temperature differences in the river upstream and
downstream from the station ranged from 1.7 to 4.3 F between February and July
1979 ; monthly mean AT values ranged from <0.1 to 0.5 F. A summary of temperature
differences between the discharge and intake as well as between sensors downstream
and upstream from the station is presented in Table 2.2 along with power output.
Daily maximum and mean AT values are shown in Appendix B.

Temperature differences between downstream and upstream sensors for
the August to January period complied with the standard for thermal discharge in
the Mississippi River promulgated by the Illinois Pollution Control Board (1972) .

During August 1977 through July 1979, heated water from the spray
canal was occasionally observed entering the intake bay area. This flow of warm
water frou the spray canal occurred during periods of closed cycle cooling and
frequently elevated water temperatures near the intake temperature sensor loca~-
tion (Appendix G) .

IV. Summary and Conclusions

1. Monthly mean differences in the Mississippi River water femperatures
downstream and upstream from the Quad=Cities Station during the Felruary through
July 1979 study period ranged from <0.1 to 0.5 F.

2. Temperatures in the river were in compliance with I11inois' thermal
standards during the February through July 1979 period of study.

3. Natural hydrological and meterological factors resulted in significant
temperature differences among sensors that were unrelated to station operation.

4. During the February through July 1979 study period, temperatures mea=
sured at the intake sensor were frequently elevated by the heated water from the
spray canal while closed cycle cooling was utilized.

V. References Cited

I11inois Pollution Control Board. 1972. 1Illinois pnllution control board rules
and regulations Chapter 3: water pollution. Part II: Water Quality Stan-
dards. Rule 203 General Standards, 7 March 1972. Including amendments
adopted on or before 6 March 1975. 36 pp.

Langford, T. E. 1972. A comparative assessment of thermal effects in some
British and North American rivers, Pages 319-351 in R. T. Oglesby, C. A.
Carlson, and J. A. McCann, eds. River ecology and man. Academic Press,
New York.
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Table 2.2. Monthly maximum and mean temperature differences(AT), and average megawatt power
output, Quad-Cities Station, February through July 1379.
Temperature Difference (°F)
Discharge Downstream Average Megawatt Output
Minus Minus (percent of capacity
Month and Intake Upstream Unit Unit Total
Year Max. Mean Max. Mean 1 2 Station

February 1979 66.7 44.5 1.7 <0.1 0 79 40
March 1979 68.4 50.7 1.8 <0.1 79 81 80
April 1979 51.7 42.1 3.9 <0.1 90 74 82
May 1979 44.9 34.0 3.4 0.5 68 82 75
June 1979 34.8 22.2 4.3 <0.1 94 79 86
July 1979 36.6 29.1 4.6 0.3 94 75 84
L

62§ 9/
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Chayter 3
CHEMICAL USAGE
by
Margaret A. George

1. Introduction

The purpose of this chapter is to document chemical usage at the Quad-Cities
Station including chlorine consumption (chlorine demand). A monthly log of
chemicals used in connection with demineralizers and circulating and service water
is tabulated in compliance with U.S. Nuclear Regulatory Commission (1974) require-
ments. The data for this chapter were obtained by Hazleton ES persounel from
Station personnel for inclusion in this report.

[I. Field and Analytical Procedures

Water samples for chlorine analysis were collected at the Station's inlet
water box approximately three times per week. Free chlorine consu. tion was
determined in accordance with surveillance requirements approved by the U.u.
Nuclear Regulatory Commission (1974). These samples were collected through a
bypass valve located at the inlet water box and were representative of intake
cooling water used by the Station.

All samples were collected by Quad-Cities Station personnel and analyzed
using a Wallace and Tiernan or Fischer and Porter Amperometric Titrator by

Method 409C (A.P.H.A. et al. 1976), which has an analytical detection limit
of 0.01 mg/1.

1II. Results and Discussion

The results of chlorine analyses have been compiled in Table 3.1. A sumnmary
of =onthly chemical use and consumption at the station has been tabulated in
Table 3.2 to comply with U.S. Nuclear Regulatory Commission specifications (1974).

IV. References Cited

A.P.H.A., A.W.W.A., and W.P.C.F, 1976. Standard methods for the examination of
water and wastewater. l4th ed. Amer. Public Health Assn., Washington,
D.C. 1193 pp.

UsS. Nuclear Regulatory Commission. 1974. Appendix B to operating license DPR-29
and DPR-30: non-radiological technical specifications and bases for Quad-
Cities Station Unit 1 and 2 Rock Island, Illinois. Commonwealth Fdison
Company and lIowa-Illinois Gas and Electric Company. Docket numbers &)=254
and 50-265. Washington, D.C. 15 pp.
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Table 3.1 (continued)

Sodium Hypochlorite
Injection Flow Rate
Chlorine Dose Free Chlorine tree Chlorine Into Condensers
Date (mg/1-NaOCL) Residue (mg/1) Consumpt {on (gg[})!;&lallonu/ninute)b

May (continued)

18 2.55 0.79 1.76 18.4
22 2,09 1.26 0.83 10.2
24 2.02 1.53 0.49 5.45
30 1.98 0.93 1.05 10.64
31 1.98 0.76 1.22 10.91
5 June 1.98 0.88 1.10 10.77
11 1.98 0.46 1,52 8.94
15 1.98 1.17 0.81 10.26
18 2,27 1.02 1.25 11.33
20 2.27 0.75 1.52 8.23
22 2,27 1.35 0.92 19.50
25 2.27 1.35 0.92 10.44
27 2.27 1.02 1.25 20.00
6 July 2.34 1.56 0.78 No injectiord
7 2.34 1.69 0.65 No injectiond
“ 2,30 0.94 1.36 No injectiond
11 2.30 0.94 1.36 9.95
16 2.70 1.64 0.76 13.50f
17 2.70 1.53 1.16 13.50
24 2.70 1.01 1.69 4.20
26 3.39 1.47 1.92 6.75

@Free chlorine consumption = chlorine dose - free chlorine residual.
bSodium hypochlorite flow rate injection into condensers - A x B
1.92
A = total chlorine dose (free chlorine consumption + excess).
B = maximum number of operating circulating water pumps for either unit.
CDuring the week of 5 February 1979 no field analyses were conducted. Values
calculated using previous weeks correction factor.
dNo injection = pumps out of service.
eStarting the week of 23 April 1979 and continuing through the end of July 1979
chlorine injection time increased from 20 to 40 minutes.
fBosed on data obtained 17 July 1979.

1078 335
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Table 3.2. Chemical usage and consumption at the Quad-Cities Station, February through July 1979, as
provided by Quad-Cities Station personnel.

Feb Mar Apr May June July Total
Usages and Chemicals 1979 1979 1979 1279 1979 1979 Jan - Jul 1979
Demineralizers
Sulfuric acid (HZSOA) 17,526 11,580 3,860 8,841 7,720 6,755 68,018
(pounds)
Sodium hydroxide (NaOH) 6,127 4,200 1,800 2,827 3,000 2,400 25,581
(pounds)
Circulatiqg and Service Water
Sodium hypochlorite (NaOCl) 145,551 355,348 127,260 507,828 814,464 756,288 2,833,641
(pounds)
Domestic Water and Sewage
Sodium hypochlorite (NaOCl) 20 20 20 20 20 20 149
(pounds)
Closed Cooling Water
Sodium nitrite (NaNO02) 23 20 43 10 10 30 163

(pounds)
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Chapter 4
IMPINGLMENT INVESTIGATION
By
Gary Wilson Lutterbie

I. Introduction

Impingement investigations have been conducted by Hazleton Environmental
Sciences since 1973 (Johnson 1973, Latvaitis et al. 1974, 1977, Latvaitis 1974,
1975a, 1975b, 1976a, 1976b, 1976c, Pallo and Latvaitis 1977, Pallo 1977, 1978a,
1978b). The present report discusses the results of studies conducted during the
period February 1979 through July 1979 to evaluate the nature and magnitude of
fish impingement at the Quad-Cities Station.

Quad-Cities Station employs three protective structures to prevent sub=-
merged and floating debris and fishes from entering the plant intake pumps and
condenser tubes. The first of these structures is a floating boom at the mouth
of the intake canal designed to prevent the entrance of logs or the large float-
ing materials into the canal. The second protective structure is a series of
vertical bar grills with three-inch spacings which are located in front of the
crib house entrance. Directly behind the bar grills are the standard traveling
screens with 3/8 inch square openings which are employed to further reduce the
entrainment of fishes and debris. Materials that are trapped on the vertical bar
grills are removed by a mechanical 1ift and dumped into a trash basket. Small
materials impinged by the intake current onto the traveling screens are retained
on these screens until washed into trash baskets at pre-set time intervals or
when screens are activated by reduction in intake water volume due to the col-
lection of debris. A schematic representation of the intake structure is pre-
sented in Figure 4.1.

11. Field and Analytical Procedures

Twice per week trash baskets were allowed to accumulate fishes and debris
for approximately 24 hours. Small mesh (3/8" x 3/8") trash baskets were used
exclusively during the period covered by this report. Fishes contained in each
24 hour collection were identified, counted, and length range, average weight,
total weight and incidence of parasitism were recorded by species. Scientific
and common names of all fishes reported follow Bailey (1970).

I1I. Results and Discussion

Results of counts, relative abundance and weight determinations of impinged
fishes collected during February 1979 through July 1979 are presented in Table
4.1. A total of 7,886 fishes were collected during 55 sampling days. Total
number, weights and fish species impinged and collected varied among the sampling
dates. The three most abundant fishes impinged were mooneyes, freshwater drum
and gizzard shad, comprising 28.4, 18.6 and 12.5% respectively, (59.5% in total)
of the numerical catch. The remaining catch was distributed among 58 species.
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Table 6.1

Nusber, tota! welight, average weight per fish, relative abundance and total length range of fishes removed froe craveling intake
screens and collected from trash baskets at Quad-Cities Station, February 1979 through July 1979,

Species February March Aprii
Siiver lamprey 1 1
Shovelnose sturgeon 0 Q
Paddlef tsh % i
Longnose gar i 24
Shortnose gar 3 9
Bowfin 0 i
Gilzzard shad 81 104 13
Goldeye 0
Mooneyw 1,86 262

Browm trout
Central mudainnow
Grass picseral
Northern plke
Carp

Stlver chub
Golden shiner
Pallid shiner
Everald shiner
River shiner
Spotfin shiner
Spottail shiner
Weed shiner
Fathead ninmw
Bullhead zinnow
Creek chub
Carpiodes sp.
River carpsucker
Quillback

Highfin carpsucker
letiobus sp.

smal imouth buffale
Bigaouth buffalo
Rlack buifale
Spotrec sucker
Sanrthead redhorse
Black bulihead
Yeliow bullhead
Chanarel cacfish
Stonecat

Tadpole madton
Flathead catfish
Trout = “=ich
White baas

Yellow hass

Rock bass

Green sunfish
Punpkinsved
Warmouth

Orangespotted sunftish

Blueglill
Largemouth bass
Pomoxis so
White crapple
Black crapple
Yellow perch
Logperch
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Total Average Percentige Total

Welght Weight Total of Length
(grams) (grams) Number Total cateh Range (mm)

J68 53.% b C.00 267-320

15 15,0 i c.01 -290

66 366.0 i 0.01 =554

11,778 287.3 41 0.52 Ta-T44

5,882 150.8 3% 0.49 117-595

3,232 92,3 35 0.44 121-526

76,619 7.2 986 12.% 48-40%

455 455.0 1 00 ~307

278,775 1244 1,261 28,42 52-168

68 68,0 1 0.4 -197

«9 9.5 5 0.06 79-121

293 20,3 10 0,13 81-155%

2,021 87.9 23 0.9 92-384

10,384 192.3 54 0,65 28-485%

785 11,8 b6 0.84 57-178

82 16,4 5 0.06 73-140

1 1.0 1 0.01 - 56

114 3.2 35 0.44 63~ 97

7 2.3 3 0,04 58- 70

o 6.0 1 .01 - 85

19 19.0 1 0.0 =137

] 3.0 i .01 - 55

? 3.3 2 0.02 62- 76

3 3.0 1 0.01 - 70

76 38.0 2 0.02 139-186

119 7.0 17 €.22 58-111

S, 589 192.7 29 0.37 B0-455

2,678 206.0 13 0.10 155-305

LR 3 331.0 i 0.01 -292

348 1.8 197 2.5 23- 80

9,738 318.3 25 0.32 8§5-460

829 103.6 8 0.10 47-350

2,200 2200,0 1 0.01 ~549

431 431.0 1 0.01 ~375

2,151 13,2 19 0. 2% 76-412

14,791 41,5 356 “.51 58-2.54

8 8.0 1 0,01 - %

29,100 47 .8 609 .72 39-550

136 1l.3 12 0.15% 76-7:1

147 4.6 32 0.49 $3-105

1,766 70.6 25 0.32 72-438

“ 4,0 1 0.01 ~ a5

12,618 33.8 37 4.73 36~ 340

190 19¢.0 i 0.0 -283

97 97.0 1 0.01 =365

154 19.2 8 .16 66-121

i68 4.0 42 0.53 45-105

12 12,0 1 0,01 -9

151 6.3 24 nL30 50— 94

17,603 34,8 505 6,60 27-1%0

1,301 54,2 2% 0,30 65-294

205 1.2 103 2,07 36~ 67

3,207 41,1 78 0.90 66-264

5,89 52,6 112 1.40 65-270

2,968 46,4 b4 0.8 46-269

L2 4,2 20 0,20 71- 86
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Total Average Percentage Total
Welght Welight Teral of Length

Species February March April May June July (grams) (grams) Number Total catch Range (wm)
River darter 0 1 35 1 0 H 148 3.7 38 0.40 50~ 78
Stizostedion sp. 0 ] 0 0 1 12 29 2.2 i3 0.10 51- %0
Sauger 2 3 R 3 i3 1 2,885 11i,1 26 Cc.30 148-245
walleve 1 5 4 2 1 2 1,274 84,9 15 0.10 90-325
Freshwater drus 163 178 649 338 21 i21 163,747 111.4 1,470 i8.80 40-489
Totsl number 1,0%) 2,409 1,978 837 44 1,i17 7,886
Total species 18 3e a4 33 35 35 61
Total weight (gr.) 76,269 299,911 175,892 83,978 26,106 12,167 674,323
Sampling days 8 L] 11 10 L] 10
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The toral weight of impinged fishes was 674,323 gm (1485 1bs.). The bulk of
the catch by weight consisted of mooneyes (41.3%), freshwater drum (24.3%)
and gizzard shad (11.4%).

The mooneye catch consisted primarily of juveniles and adults, whereas
the catch of gizzard <had and freshwater drum was mainly young-of-the-year and
juveniles. The average weight for the other species of 48.6 gm, would indicate
that tlie majority of other fishes impinged were young-of-the-year and juveniles.

Parasitized fishes were few during the study period. The most common
parasite observed was Philometra sp. This nematode was most frequently observed
in the freshwater drum (Table 4.2).

No federal, Illinois or Iowa (Miller 1972, Smith 1979, Roosa 1977) endangered
fish species were observed in impingement coliections.

IV. Summary and Conclusions

The most abundant fishes impinged during February 1979 through July 1979
were juvenile and adult mooneyes, and juvenile and young-of-the-year freshwater
drum and gizzard shad. The majority of additional fish species impinged also
consisted of young-of-the-year and juveniles.
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Table 4,2. External parasites of impinged fishes enumerated during impingement
studies at Quad-Cities Station, February 1979 through July 1979.

Number

Month Infected Species Disorder Afflicted
February Carp Popeyea 1
Freshwater drum Popeye 7
March Freshwater drum Popeye 69
Carp Popeye b 1
Creek chub Black spot 4
April Freshwater drum PopeyeC 44
Freshwater drum Fungus
Creek chub Fungus 1
Black bullhead Fungus 29
Channel catfish Fungus 11
Yellow perch Black spot 1
Bluegill Fungus 2
May Freshwater drum Popeye 1
June None - d =
July Spotfin shiner Anchor worm 1

a

» Neaseus sp. or Uvulifer sp.

. Saprolengia sp.

Philometra sp.

Lernaea cyprinacea
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APPENDIX A

(Related to Chapter 2 of Text)

SUMMARY OF DAILY MINIMUM, MAXIMUM AND
MEAN WATER TEMPERATURES

QUAD-CITIES STATION

February 1979 through July 1979
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QUAD=CITIES STATION,

UPSTREALM INTRLE
»IN, NAXK., MEAN “IN. MAX.
32.9 32.0 32.9 3¢.0 67.5
32.7 32.0 32.2 32.0 32.v
32:.0 32,0 32.0 32.9 2.1
32.0 132.1 32.0 32.0 32.2
32.0 32.0 32.9 3240 32.0
32:0 32.2 32.D 32.0 4%.9
32.0 132. 32.0 61.5 4%5.8
32.0 32.2 32.0C 3.0 4b.0
32.0 32.2 32.0 Gls5 65.7

2.0 e 32.0 23.5 59.3
32.2 32,0 3Z.0C 22.) 40.5
32.0 32.! 32.0 32.0 4147
32.C 32.3 32.0 32.0 62.7

2.0 32 . 32.0 3%:.¢ &D.6
32,9 32.2 32.0 3e.7 63,0
32.0 32.3 32.1 2.0 37.2
32.0 32.2 32.0 33.0 29.8
324.0 32.2 32,1 32.0 33.8
32.0 32.3 32.1 32.0 &2.2
32.0 32.8 22 22.0 377
32.0 32.7 32.1 32.) 39.0
32,0 32.3 32.1 33.2 651.3
32.0 32,3 32.1 33.5 6&5.8
32.0 32.7 32.3 32,0 4b6.0
320 32.7 32.6 32.0 34.8
32.2 32.7 32.3 32.) 38.0
32.0 32.7 32.3 22.0 32.0
32.0 32.7 32.2 32.0 855.5

*3939 OR 9999

== INSTRUMENT HALFU\CYION

MEAN
2a.4
22.0
32.C
32.0
32 .0
2.4
64,5
45 .5
44 .0
41.3
370
3L
39.2
Ad .J
13 Qe
34.3
25.5
23.8
35.8
2249
23,86
H4e .2
8.3
2548
32:1
33.)

29

- -e

33.5

”!N.

51,2
56 .0
38,2

200
33.0
32.0
50.3
46,0
40.1
579
9Ge2
32.%
63,5
510“
51,0
56.8
ol.n
S4.0
23,5
b‘:‘-a
65.%
2.2
7.8
€7.7
bz.b
7.2
70.8
62.1

AND ME A,

e
MEX.

58.7
So.‘
459
37.%
36.0
37,7
ot .5

51.9

#ATER TEMPERATURFS (F;,

COHLING CaANAL COLD
.

MEAN

5.9
67:7
42,53
32.4
33:9
33.C
57.9
%8,9
S2+1
0.7
53.8
*1.5
51.%
S$Kh.2
5" .a
04.%
664.1
59.C
S6.6
63.7
68.6
73.5
72.9
.ll .9
65.1
12.6
73.6
70.%

JI15CHAKGE
MIN. MAX. MEAN
54.0) 83.3 170.0
55.0 70.0 S38.%
§33 S57.7 83.7
$1.3 75,2 55.8
T3:7 763 715.5
137 85.7 Tosd
88+3 101.8 v5.4
93.> 96.% 95.1
8J.1 95,2 92.%

20 93 989399 865Gy
00954699 29993 #9346y
7.3 73.20 724
67.0 96.0 Bc.4
89.8 101.%4 97.5
78.3 103.7 100.5
T2 B85.1 79.5
75955 B8J.3 78B.d
59.C 77.5 €4.5
60.5 7%.1 64.5
63.% 81.5 72.8
76.7 90.1 82.3
9.7 9%90.3 92.3
72.6 99.7 89.1
B3 .5 93.3 88.9
78.5 Bb.4 82.9
83.3 93.7 93.1
85.0 93.5 89.0
6.8 106.8 83.6

DIRNSTREAM
MIN., MAX., MEAN
32.0 32.7 32.0
32.9 32.3 32.0
32.0 32.9% 32.0
32,0 32.2 32.0
32.0 32.C 32.0
32,0 32.0 32.0
32.0 32.C 32.0
32.0 32.0 32.0
32,0 32.7 32.0
32.0 32.C 32.0
32.0 32.0 32.0
32.0 32.8 32.1
32.0 32.0 32.1
32,0 32.4 32.64
32.0 33.2 32.3
32.0 32.2 32.0
32.9 32.0 32.9
3z.0 32.3 32.0
32.0 32.0 32,0
32,0 32.5 132.1
32.0 32.9 32.1
32.0 32,0 32.3
3.0 22.2 32}
32.0 33,6 32,4
32.9 32.2 32.3
32.0 33.0 32.1
32.0 33.2 32.1
32.0 32.7 32.4
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20
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2%
it
27
28
29

30

WPSTREaV
MTise “AX . AFaN
358 37.6 36.7
592 3¢.2 3%.6
34,¢ 6.7 3.6
3% 2 37.6 36.5
35.% 32.0 3c.9
34,2 3& .5 315.4%
36.0 3759 3¢+7
37.3 3jg.C 37.6
230939 £3639 243930
95599 33936 24049
#9999 =9090 ¢99§9
39.0 42. “1.0
L2 .1 44,0 2.0
83.2 “5.5 b3
44 .8 “& .5 % .1
«5.0 47,1 “5.9
47,1 49,7 48,1
47.5 50.5 &9.0C
7.0 2.7 8.1
7.5 9.0 &7.9
9.0 50.1 4&49.7
5":!‘ \?Oc 5200
52:5% 56,92 33.9
52.9 S54.6 54.0
296399 £9999 299509
5939 e9G439 29099
9699 256906 259499
5633 29036 23999
56899 #9¢58 »304g0Q
©9G4G9 23699 2999¢
#3C39 (R 9699

MIN,

28.8
25.9
3“.6
26 .0
0.5
!30)
35.1
3T e
37.0
37.0
37.5
38.6
43.5
Gaud
“"’.U
L8 .4
49 .4
47.5
Ll.5
48.1
49 .4
£Ueu
$3.:0
55.1
S4.5
S4.6
52 .0
Sloﬂ
SOQ\)
45.5
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INTAKE
MaX,

GU.3
iv.l
36.8
27 .4
30.7
36.2
37."0
2d.0
B.o
?3 .9
39.1

3.5
44 .9
40 .5
45.3
49.17
50,5
49 .8
4% .0
49 .5
Su.ld
€3.9
552
562
6.6
50.;‘
55 ‘“
557
55.4
S5Jded

|

MEAN

29.9
35.%
25T
37.4
375
3w.8
?DOJ
28 .U
28.3
27.9
33.86
£J.8
44 o
4).5
4o .9
68 .7
9.7
Lo .7
46 o7
48 .56
49 .06
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55 ¢S
£5.8
55.4
S4.U
$3.2
53 .4
49 .0
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MIn.

66 .4
59.8
70.2
C.1
50,5
59,46
vbh .8
5.0
70.5
7C.C
9.0
71.1
74.9
72.0
71.0
76.5%
A %
77.9
4T
78.5
8c
81.0
31.9
86 . ¢
82.9
79.5
68,0
65.0
72.0
OQ.S

“““.

71.5
70
7’.2
137
13.9
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g
T1.¢
I .
72“'
T2+0
TteD
T6.7
76.&
7€ .4
80.5%
0.4
860.2
8l.2
6503
85.3
84,9
87.5
87I5
89.1
82 .b
d0.0
16.5
76.5
72.0

MEAN

6.8
7C.3
71!7
12.1
0907
6t.b
7.4
Y.
71:6
71.6
70.4
75.¢
15.8
73,:,3
T75+C
78.5
7qli
T8.%
79,2
4.6
81.9

2:C
¢é4.9
6e.S
87.3
5’4.6
T4l
71.5
74.8
070"‘

15CHaKGE
MIN., MAX, MEAN
Bu.e 83.0 82,2
82.1 83.5 B8z2.8
Bce.5 87.9 B4.9
1.3 B8b.8 %4.8
73.Q 96.5 82.1
71 .9 2.5 78.8
T70.5 B83.6 T4.9
71.7 B84.,9 79.3
83,7 Bo.9 85,2
61.> BS.4 B4.0
l.v 80.5 83,9
8‘0.\) un9 Edcq
6.7 92.3 89.9
2.4 Po.n 83.9
83.0 92.3 8¢.l
9.5 93.9 96.4
9500 96.J G4.5
92.5 96.5 95.0
85.0 91-“ 92.°
0.6 9b.6 94.2
28 .0 923.9 90.5
88.> 95.3 91.8
92.5 i00.5 97 .4
97.5 1003 9%.2
$5.0 100.0 98.0
8o .5 q,.‘ 9301
0.9 87.5 Bl.2
€9.2 95.4 90.9
"5.5 96.‘ 86.9
64 .8 84.0 7207

DOWNSTREAM
MIN., MBAX, MEAN
34.7 37.8 36.5
34,5 3¢.5 35.4
36,2 37.2 3%.5
35.0 37.& 36,6
38.3 39.% 139.1
388 3%5.4 37.0
36.“ 39.5 -’a.o
27.3 29.¢& 38,2
37.5 39.8 38,]
36.9 38.8 37.7
35.% 49.7 38.2
35.6 2.3 «0.2
40,7 44,1 42.4
42.2 45,1 432.¢
“?.0 “6:5 Q“ob
4S5.C 7.5 st.]
46.5 49,2 67.4°
7.5 50.7 48,7
“7.7 50.7 48.!
44.5 51.4 48B.6
“B8,2 5N0.8 49.5
9.8 53.5 51.2
52.0 bbo! 5302
53.4 57.64 55,2
56,1 56.0 55.0
54.0 56.0 54,8
52.0 55.5% 2.8
51, $3.2 52.0
5C.t 52.&8. 51.6
49.0 50.9 49.7
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eyt 43
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£3%949
#3939
52,5
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é.2
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62.1
ouS 39
e9533
28849
eG3499
29920
25333
65.1
64.5
66.5
62.9
64. 6
©2 .9
6C.0
58,7
$8.90
$7.0
61.0
6l.3
62.8%8
5.9

SUMMARY OF DAILY MINIMyw™, My X}

JUAD-CITIES STaTION,

UPSTREAY

MAX, MEaAN
23939 243453
5999 03933
$3939 23933
23999 29999
23938 eycgo
29968 ©23G§
56.1 56,7
53.8 58.4%
52.8 62.0
;999 26939
h?ol 62.§
23339 #9333
3939 o4yGg9
23599 =259093
23936 =24533
248958 03333
®3939 03333
66.5 o5.8
6b.7 5.6
55 .8 65.2
65.8 5%.1
6h.C 6%.3
66.0 &3.5
62.0 o©0.9
&C.6 59,8
51.3 $9: 4%
6l1.6 58.¢6
63.0 61.8
83.4 b2.6
65.6 16.)
58.9 ©7.%
8303%

CR 9939 ==

INTASE
MIN. WmAX,
3.9 49.9
3.5 $S2.}
3.0 S51.7
€J.38 $2.0
51.5 93,5
53.3 85.6
$5.3 53,7
S%.0 62.9
$1.)] 63.3
63.3 65.0
61.3 £5%.5
7.3 82.5
£).7 &1.6
5%.7 6l.J
$53.1 61.0
0.9 82.3
6l.7 63.2
63.5 &5.5
65.5 £7.3
67.0 6%.1
56.2 57.3
55.3 66.2
52.4 66.0
$1.0 62.2
50.7 62.90
50.2 52.5
9.1 &2.5
2.5 65.2
65.0 65.5
$%.) b2.»n
63.5 7J.0
INSTRUSNEN |

i

MEAN

‘;.—’
49.7
$3.5
5i.6
52.:5
5“.‘0
$7.%
6J.5
2.1
by .0
63.0
61.3
£l.1
€7
6J.1
tl.o
€2.5
£4 .5
66.3
67 .4
66.4%
€5 .8

£h.h
él .3
€l.5
1.5
63 .S
€4.2
6507
7.8
€5.7

MIN,

72.9
76.7
76,1
79.5
77.1
81.5
8l.6
75.9
74.7
85.5
70.9
36,5
68.6
71.0
717.0
78.5
79.1
33.¢
25,0
80.0
19.3
79.5
79.0
52.7
63,2
57.%
66.3
71 .g
72.6
83,6
85.5

MALFUNCTION

COOL ING CANM

END

coLp

MEAN

74.8
78.8
78.5
8C.7
79.1
82.3
33.2
82.1
832.0
BE.S
T€.6
72.6
70.9
7.0
76.3
82.4
81.%
85.¢€
85.0
32.5
81.7
8.2
al!t
77.5
66.1
539 1
58.7
76.¢
82.6

3¢.6
87.0

MUM, AND MEAN WATER TEMPERATURES (F),

OISCHARCGE

MiN,

8%.3
U .5
93.5
88.5
85.2
92.)
94.0
83.6
8“ .b
100.3
76 .6
5.9
€7.5
75 .9
8.2
S5 .6
Fi.%
99 .9
103.%
5353
»9399
©93929
£55499
£6495
*9999
3393
539Gy
208569
25393
*5569
®83%3

MAX .

2.5
92.3
9%.8
96.0
Cy.4
37.3
100.5
102.7
100.3
105.3
96.5
95.3
79,5
95.5
93.2
107.0
123.5
106.5
126.4
2333+
93539
23387
25999
2990y
999y
23333
6399
9363
°3333
9999
*3334

DInNSTReEM
MIN., MEX. M9EAN
2.5 51.6 59.3
9.8 52.2 51.0
3.3 32.3 3)2.9
50.5 52,5 51.2
$1.% §3.5 52.1
51.8 35.0 52.8
52.0 57.6 55.9
57.5 53.6 538.7
59.6 62.0 60.9
59.7 84,0 61.8
5%.2 53%.0 b2.6
83+2 53.2 31.9%
60.3 53.4 01.5
0.0 62.5 bl.64
5%.2 52.% 860.9
59.4 62.5 6l1.2
6l1.1 5%.2 52.7
63.0 6.0 63.7
53.1 67.0 64.5
53.4 5T7.3 &5,
63.0 67.3 54.8
2.7 56.5 0%.7
2.5 66,1 06.2
60.5 63.86 b1.6
39.° 32.0 a2C.6
38.3 52.% 50.%
59.0 o02.5 &C.3
1.3 04,1 62.4
6l.6 55.0 53.7
6%.0 67.5% 65.3
55.7 5%.& 7.0

-
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TABLF S.
DAY MIN,
i 67.2
2 3.3
3 70.2
4 0.1
5 10.0
& 69.9
7 70.8
¥ 2.2
Rl 1.2
13 723.9
11 6S.1
. 0]
13 1.6
1s tS5.8
15 T4H.1
i6 76.8
17 76.5
1a T3
19 T2s1
29 72.9
21 72.9
22 73.2
23 0.6
2% 12.3
25 71.9
26 72.4
217 72.9
28 2.7
29 72 .9
0 72.0

SUSMARY DF DAILY VINIMUM

SULD-CITIES STATIIN, URE «

MIN,

53.5
3.3
7.6
71.3
TEad
Tle
hsd
TE+3
’103
$3.%
‘5.2
68.3
70.5
71.0
7253
7%.0
75.3
’1."
67.
T2.%
T2.1
75.5
T1:5
7.7
T1:3
Ti.1
T2
72.9
15.5
12:5

w

INTACE
MaAX,

67.5
713
73'.)
Ta+9
73 .5
T¢.5
T2.3
73.5
73.5
72.4
$3 .2
T1.5
’;.5
73.6
75.5
77.1
77 .5
T5.2
T3 el
T4
T+.5
76.)
Te.l
72.5
73.%
13.3
135
75.2
75.0
T4.7

COOL ING CANAL COLD

MIN.

32.2
84.5
3"'9
36.1
8%.0
35.%
33.6
32.2
83.4
T8
9.3
773
6.2
TZ:D
15.6
§%8.1
7.1
86,6
86.5
89.6
39.5
84.3
78,
30.0
33,2
36.5
BE9.4
91.0
82,0
8.0

END
M&X.,

56:5
88 .5
3005
89 .0
90 .2
92.%
2.5
92.5
6’0?
B87.5
85.9
£81.0
31.4
82,5
9.7
2.9
Q1 .5
86.5
92.2
91.8
92.3
92.6
8%.)
8L .8
89.0
91:3
92.6
92.4
91.3
90.2

-~

JPSTREAM
MAEX, MEAN
3.0 69,1
70.8 59,3
Tis®& 703
71.& 7C.8
T1.1 70.3
70.7 69.7
72.0 T1.6
9.9 T2.7
3.0 72.6
72.% 11.7
70,9 T0.1
Tilwé 710
73.0 7T2.&
16.9% 73%3.0
16.4 15,2
P Ta9 sl
8.5 T1.2
7.0 75.6
5.5 73.6
T4.6 73.9
74.5 73.5
75,1 74.5
%S  T73:1%
71.6 7103
TE oS 72.2
73.9 73,3
14,0 73.6
74.5 73.8
15:9 78.)
73.9 131

24056

J4 9999 --

INSTRUMENT MALFUNCTION

“EaN

S‘op
B6.5
37.2
37.6
39.C
39.9
?71.3
3R,.8
35.¢
81.8
82.1
1. %
79.0
60.3
33.8
56.9
39.2
345.6
7.9
30.7
0.7
e9.°
31.2
82.6
86.%
39.2
1.2
92.1
39.5
89.2

s MAXTMUM, AND MEAN WATER TEMPFRATURES (F),

AT ST 485

‘l".

25397
5397
*3397
°03549y
0369
29352
®3393
%5393
29969
3393
936Gy
*3293
29393
+9993
03393
5599
*2393
293
939
*3397
®3333
253993
®9993
9563
99393
*3393
10i.3?
105.%
97 .5
93.5

“..

3333
89969
23339
G569
939y
°3333
538G
°9393
29399
©9389
0G99y
23333
993959
2930y
©3333
#9399
3337
8959y
¢5%99
3339
®3339
#9333
©9399
29399
25999
®3333
107.4
109.5
132.86
102.6

VERN

©3393
*6GG9
#3333
®2393
26399
23393
299693
29393
5399
#9393
#3993
23333
$24S3
0399
23393
0999
®3337
#3493
¢339y
23392
®0393
23393
©9393
293943
89999
3332
104.6
102.3
102.2

98.9

JIwNSTRZAY
MIN. dax. dEaN
86.7 59.4 57.%
67.7 70.4 ©8.9
53,5 T1.0 53.7
68,5 71.5 135.0
;9.5 710‘) '003
53.% T7).8 10.2
70.C 72.2 171.5
71.7 73.7 12.3
71.0 76.5% 72.2
7). 74,7 172.5
3;03 72-6 ,1-3
2e7 T3.2 12.%
72.0 73.5 12.8
T1.6 73.5 72.8
123 15.3 7136
73.1 76.3 74.8
73.5 75.8 175.1
T2.5 7T6.5 174,13
71.5 7%.9 73.3
73,9 75.0 174.3
T3.0 75.7 7%.2
T74.0 76.0 7%.9
71.% 75.6 74.0
0.5 6.9 72.%5
T1ed 15.6 13.4
Tle% T74%.5 12.%
T1.8 74.9 172.5
72.0 74.5 73,2
12,64 7%.6 13.3
72.0 72.9 72.8

TyNi31E0 400d
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TABLE 6. SUMMARY 0OF DAILY MINIMUM.MAXIMUM, AND MEAN WATER TEMPERATURES (F),
QUAD=-CITIES STATIIN. JULY . 1973.

UPSTwEAM INTAKE SOUTH INTALE JISCHARGE DOnNSTREAM
DAY MIN, MaX, MEAN 41N waXx., wEAN MIN. MAX. MEAN MIN. "\Xe MEAN 4IN. Hax. MEAN
i 7%.0 71S5.7 75%.3 73.9 75.9 74.8 87.2 90.5 89.1 9% .2 105.2 191.3 73.5 76.9 174.3
2 756 77.6 76.5 T2.8 77.8 76.1 87.9 92.8 3C.2 103.3 112.0 107.5 T6.7 78.9 16.%
3 76.1 77.0 76.6 787 T1.2 75,2 38.3  3%.2 31.3 105.7 111.5 108.9 74.5 78.0 76.1
& ©5939 93339 99939 T4.9 7.8 715.7 6.6 92.6 89.0 121.2 103.4 103.5 76,6 75.3 16,7
S 76.6 75.9 15,5 T3.2 T95.9 6.3 85.0 89.6 87.C 101.1 105.0 103.6 74.1 714.9 174.5
b 75.7 76,5 76.3 72.3 Ta2.3 3.5 87.0 90.6 38.7 101.3 105.5 103.7 76:.7 15.3 1715.}
7 76.5 76.9 7¢6.%6 73.1 74.8 73.9 88.7 91.C 859.9 103.) 106.9 195.0 75:1 15.6 15.3
B 7¢.5 T7.€ 78.5 T34 73.3 Th.b 88.7 93.9 3C. 2943 1391 135.% 75:% 17%6.1 75.8
- 76.5 T77.% 76.9 Tesd 77.2 75.9 91.5 94.9 932.3 127.3 112.2 103.7 76.1 77.6 176.7
~ 20 6.2 1717.1 12:2 76.4 77.2 76.8 92.2 9%.5 932.6 109.5 110.9 110.2! 76:9 TT.5 TV.2
s il 770 773 7.1 773 73,64 T8.l 34,4 95.8 95,2 109.6 111.5 110.8 T7.5 78.3 17.8
i2 7¢.3 79.0 78.% 7T7.8 73.3 73.% 22,8 65,7 9S.1 110.9 112.7 111.2 78.0 79.% 78.7
13 7%9.2 A0.%4 176.1% 77.5 73.5 73.% 1.6 95,2 34.0 109.5 112.6¢ 112.) 77.% 171%.% 178.9
14 76.7 72,5 & = T?.3 Ti.% T7.8 1.6 96,5 23,7 1C5.4 1164.0 109.1 T6.8 78.7 171.5
15 17.3 79.0 78.% 118 19.3 74 .3 92.7 9¢ .5 35.2 109.9 115.0 112.9 77.6 718.9 78.6
16 78.2 7e.8 78.6 78.2 79.6 78.8 92:7 9545 32.T7T 198.7 115:0 110.:H 73.2 19.3 173.3
17 77.8 78.%5 78.1 175 73.9 73,2 89.8 2.7 1.3 105.2 10%.0 107.7 i8.C 79.9 78.9
18 77.9 79.9 78.2 T7:2 19%.1 F A7 30.C 92.2 31.4¢ 105.5 103.5 107.7 78.0 79.5 1718.8
19 78.2 79.0 17B.6 77.5 80.0 78.7 31.0 92,2 32.2 106.5 116.5 109.4 76.4 80.4 179.2
29 2.2 78,8 1790.3 77.5 80.5 78.3 30.0 94.4 32.6 105.6 112.2 109.5 78.%5 80.0 79.1
21 78.0 76.1 76.4% 73.0 80.6 79.3 837.4 93.4 950.4 93.7 103.3 97.9 78.6 8J.6 13.5
22 12.1 79.% 78.5 795 B8Jleb T73.% 39,6 9%.0 31.6 37.7 108.0 123.¢ 79.% 31.3 173.8
23 Te.6 79.5 79.1 78,0 83J0.6 79.3 92+5 96.0 34,2 1087:J 113:5 138.7 78.3 30.6 179.7
— Ja 18.5 60,0 79.3 78.9 81.9 79.9% 89.5 97.0 94.1 88.8 107.9 93%.2 7.4 8C.6 79,4
o 25 79.1 79.&6 79.4 73.90 8J.% 73.5 87.6 96.0 31l.1 85.2 139.%5 33.3 718.7 80.9 13.5
st 26 78,8 79.8 79.4 73.3 B82.5 73.3 33.9 96.1 95.2 106.5> 117.5 109.4 78.4 B8C.5 79.5
»i 27 79.2 30.0 79.°% 79.6 8J).5 80.1 933.0 96.0 94,7 10%.3 11J0.8 105.5 T6.5 32.9 173.5
Teahe® 28 99950 #3699 033939 7.0 81.5 60.9 30.5 96.3 33.9 #9963 #5999 9999 76.8 81,0 73%.3
29 ®3333 03939 23333 77.3 91.3 80 .2 32.0 96.7 34,4 ©9999 #5333 #5399 77.2 31.3 179.5
ol 30 8.9 7.5 7Ir,2 78.8 80.3 79.7 92.8 97.1 53 133.0 111.6 110.% 17.3 32.6 13.6
tﬁ: ER 78.3 31.9 80.0 3.1 8J.3 73.2 32.1 97.2 364.5 7.5 113.7 105.1 78.6 82.1 8.3

- e e
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HAZLETON ENVIRONMENTAL SCIENCES

APPENDIX B

(Related to Chapter 2 of Text)

SUMMARY OF DAILY TEMPERATURE DIFFERENCES

QUAD-CITIES STATION

February 1979 through July 1979
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HAZLETON ENVIRONMENTAL SCIENCES

TABLE 1. SUMMARY OF TEMPERATURE DIFFERENTIALS (a), QUAD-CITIES STATION,
FEBRUARY 1979.

PONR noemay

TEMPERATURES (F)
Ul SCHAKRCE JIWNSTRcEM

MINUS $INUS

INTARE JPSTRE UM
Day MuX ., ¥EAN 44X, MEAN
1 49.1 35.% De? 4 I
2 33,0 2bes Js? g PR
3 &5:7T 2lL:1 2.0 0.0
4 43 .2 23 .0 0.2 00
% 64,3 GL3,5 0.0 C.0
¢ GasbH Gl 2.0 =0.0
? 65." ‘0.9 j-) 'Co')
£ S52e% B0.06 C.0 =0,0
q Pl 6,9 0s7 2.0
10 #3493 26409 6.0 =0.C
i1l #6364y #9499 9 P | 2.0
12 ble? 27,7 0.8 0.2
12 S0 63,2 AP 0.1
i b 5 LU 59.06 l.% 0.6
35 66.7 ¢€2.3 1.2 0.2
I+ 68,7 44%.6 Jed =0.,0
17 7.1 62.b 3e3 =0.C
iR 41.7 3u.8 Nel =040
19 AL 28,17 D0  =3,1
20 4.5 UL U 0«5 L0
1 Cb.6 49,7 O.6 =0,0
22 52,9 52,1 1.) 0.2
| 23 57:0 S%SU.9 1.3 0.0
4 6.5 53.9 1.2 0.0
25 SG.4 GLy,y 0.9 =0.,0
it 63,2 6U,l1 Fah o), P
27 (0 S TR J«8 =0,2
ch 53,0 S0.1 O.c

CREEEEEBEDBEBRED 0 S EP® NS S ee e u s
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HAZLETON ENVIRONMENTAL SCIENCES

TABLE 2. SUMMARY OF TEMPERATURE DIFFERENTIALS (a), QUAD-CITIES STATION,
MARCH 1976.

PEOR G2icINAL

TEMPERATURES (F)
vISCHARCE DUMNSTRCcAM

L L “wINJS

IMTARE JPST<FAV
YAy MuXe NMEAN LIV N MFaN
1 19 .8 9.5k 1.5 Neb
5 Gl.e 27,5 Ca8 3?2
3 E3.0 So:2 Cet =C.0C
5 tcob $1.3 1.2 ol
9 &€5.¢ €8.3 Y ) e
¢ b0 £é.5 Y, 0 D.1
7 56w 45,6 3l Bal
“ 9.1 Sleb 2.7 =0,1
G 3.2 61,1 Cad =D,¢
#0409 299393 Yal  *Q,]
11 GGy $Q9y39 ) .8 -f, 2
040y 20YGY A8 =% .3

12 Ey.n ChelY Qe =0,

1% Rl st 9.0 0% s
) & #5999 294934 S 3 o
¢ 2G99y 2440y 1.2 % TR
17 #6499y 3939G 1.2 P
1% #6345 %6567 0.3 0.3
1 & 20 4oy 2850y 1.8 (o®
P $CyQy 2992y | C.o
¢ #9964 wGG9y Dad e
2 mGyGy =CyYAQY P B
¢3 ®390G5 %6393y 1.0 C.C
cs ®Cy0y 204QYy 1.6 4
2% $04Gy 20934 1.% N
Zt #6940y 2GYy3Iy 10 i
¢ 7 Gasb H2,.0 1.1 G
2k S5l bdel 1.7 =041
29 §S5ee Hh.l T TR T 5 |
30 a0 S)1.5 T IR
51 §Jad GH,.5 Osd 1.6

O e e e e e e e -
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TABLE 3.

HAZLETON ENVIRONMENTAL SCIENCES

SUMMARY OF TEMPERATURE DIFFERENTIALS (a), QUAD-CITIES STATION,

APRIL 1979.

O

-
A~

-
-

TEMPrQLTURES (F)

LI SCnEwCe

N
'y

"

o »
> SR SR ¢

PNCSTRE D

“Indo
uPSTrFaAM
Ax. 1F AN
"8 =02
1sC =0,
s =0,1
1-1 _r.
2.5 sl
‘J.Q ".:
247 )
1.9 Nah
396 2y04cC
999 #yQyC
499 BgTggc
')Ir "I
1oL =%,
«.‘c - .7
'All - 'r
.c .
lob =0,
lol" ".-.
2e5 e T
1% iy
2 alli
1.4 -5.5
I.L _:‘.‘7
3+ 1s ¢
934G #4GQ45
Qy0 %nyCyy

N -

MINGS
INTERF
MaX, MEAYN
6.0 42 3
Gy U &%
1.7 49,1
49 .8 «al.17
L I ba . b
G9.14 Lo,
Q43 AN, 7
Go . 1.3
L. ) Gt o 9
GT.¢ buei
Lo .7 8% .3
Sdsll en .U
47 .6 @9 o7
l";.h B
Ga.i 29 . 2
L S 4% ,7
boetd by , 9
L Y0 .Y
5,7 “3.9
L7 .t 43,0
G3.u “Hiie?
be o Gl
Geld 63:9
L 3 3.t
G@o.n *¢+ 3
293 ¥ w7
23 s 21ud
Glev 6.
e 1.9
23558 23,7
9999 (W 4940
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HAZLETON ENVIRONMENTAL SCIENCES

TEMPER

JISCHARG
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TABLE 5.

HEAZLETON ENVIRONMENTAL SCIENCES

SUMMARY OF TEMPERATURE DIFFERENTIALS (A), QUAD-CITIES STATION,

JUNE 1979.

oAy

O+ 4O N & Wh e

19
11
12
13
L5
15
ls
17
12
16
20
21
22
23
24
25
25
27
28
29

TEMPERA T JRES
OISCHARGE
MINUS
INTAKE

MAX,

#6304
sQyay
#6333
Q0464
#9494
#9456y
€909
“3334
G499
93994
#9493
26963
#3393
«G369
9393
3399
G356y
$3439
Q4G4
¥33994
$33959
“599y
334y
#0495
$5399
#3994

3440

A4 .4

27 .6

25.3%

MEAN

#6045y
*GyQ99
294373
#9334
3334
$95999y
20949y
9339
Q9334
$59335
#9993
9999
®3339
#9334
Y9999y
“3439
205693
34933
¥Gy39
#9533
23435
®«0933
#0463y
#C599y
#9993
“334 4
it S
28.9
25,7
25.2

#9999 11 9999

Ul uniGINAL

(F)

CUWNSTREAM

MINUS

JOSTRFaAv
14X, MEaN

N el e O e (DD e NN NN ) e D) ) D QDD

o H s e s ) S

N O
e =1,0
sk =hed
5 =D.8
o3 2.2
o5 Q.5
b ‘3-0
. s .1
o5 0.8
o2 J.%
e 0.9
ol 1.6
5 Ve 2
o7 . =0,2
3 =].7
5 =2.3
01 -2.8
3 =1.3
05 ‘“.‘0
o7 J.3
o3 C.8
o2 0.2
.3 1.0
o3 1.8
o 4 1.3
s 9 0.6
o2 =11
w3 =05
o0 ':.7
07 3

EINSTROUMENT MaLFUNCTIUON
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POOR UniaivAL

TABLE 6. SUMMARY OF TEMPERATURE DIFFERENTIALS (A), QUAD-CITIES STATION,
JULY 1979.

TEMPERATJIRES (F)
OISCHARGE DOMNSTREAM

MINUS LR TR

INTAKE JOSTREAM
nay MAX, MEAYN M4xX, MEAN
1 30.4 26.5 0.% =0.¢&
2 36,4 3l.4 1s8 +=B0.2
3 3.5 32.1 1.2 Dol
4 33.9 27.9 #3933 £3939
S 31.3 239.) =J.2 =0.9
6 1.9 30.2 =N0.,3 =1.2
7 32.¢ 31.2 -1.,2 =-1.3
8 34.1 30.9 -0.5 =0.8
- 35,4 33,8 1.3 =0.2
1) 34,0 23,3 Je b 0.2
i1 33.64 22,7 0.5 0.6
L B 3% .2 32.9 D.% =0.2
13 32«8 21.86 doed =1l.%
1‘0 36.4 3‘.3 0.2 '30‘
15 36.1 33,7 3.2 =0.1
16 36.5 21 .9 3.7 0.4
2 7 21,0 Q9.% 1.3 D48

1§ 31.9 29.3 1.5 0.
1¢ 2.5 20,0 1.9 0.7
2n 32.7 33.6 1.5 o P
21 3).4% 18,6 2¢3 1.0
22 28 .6 24,0 25 13
23 310 29.,% B De7
2% 2h.7 19,3 1.9 0.1
25 9.9 19,7 P 0.2
26 38.8 302 ) % 2.0
o

27 33,7 26.5 0.9
28 #3334 23333 3333 #4939
29 %6363 28333 *3949 #50gQ
30 32.3 31.1 4.5 2428
51 31.5 26,3 395 C.6

.
r
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APPENDIX C

(Related to Chapter 2 of Text)

WEEKLY TEMPERATURE IN THE
WAPSIPINICON AND MISSISSIPPI RI/ERS

QUAD-CITIES STATION

February 1979 through July 1979
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Table 1, Temperatures in the Wapsipinicon River and Mississippi River
(upstream, mid-channel) February through July 1979,
Tengeratures‘sz)
Month and Wapsipinicon Mississippi

Year Date River River
February 1979 February 1 32.0 32.0
21 32.0 32.0

28 32.0 32.0

March 1979 March 7 32.0 32.0
14 32.0 32.0

27 34.9 32.7

April 1979 April 4 38.7 35.8
11 38.8 32.5

20 48.2 47.3

27 54.0 53.6

May 1979 May 4 50.9 50.2
11 62.4 62.1

17 64.2 61.7

24 61.2 61.0

June 1979 June 1 68.5 67.1
8 5.2 72.53

13 3.4 71.4

20 74.3 73.8

27 74.5 12.3

July 1979 July 2 76.1 75.9

58 72.7 (73.9) 74.3 (73.6)

12 76.1 11,9

17 76.6 78.8

23 79.9 79.9

27 80.1 80.1

30 79.2 77.9

dTemperatures taken twice on July 5.

81
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APPENDIX D
(Related to Chapter 2 of . -t)

CHRONOLOGY OF CHANGES 1IN
STATION OPERATING CONDITIONS

QUAD-CITIES STATION

February 1979 through July 1979 ] 077 ODS
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Table 1. Chron g8y of changes in station operating conditions, Feburary
through July 1979. Operating conditions from a date and time listed
were fixed until the next change

Lift Pumps Circulating Water Mode of Station
Date Time Operating Pumps Operating Operation (condenser)
Month Day (hour) (number) {number) cooling
February 1 1200 3 - Closed cycle
1240 3 4 Combination cycle: spray
canal and north diffuser
pipe
1300 3 5
1330 3 5 Combinatlon cycle: spray
canal and north and south
diffuser pipes
2300 0 5 Open cycle: north and
south diffuser pipes
4 1500 0 5 Open cycle: south diffuser
pipe partially open
1813 9 “
1850 0 3
1942 0 4
21158 0 3
2130 0 3 Closed cycle: both diffuser
pipes closed
a1 0 3 Open cvcle: south diffuser
2150 0 b
S 1500 0 | Open cycle: north and south
diffuser pipes
L] 1500 1 2 Combination cycle: spray
canal and 4iffuser pipe with
south diffuser partiaily open
7 1420 2 4
1440 1 2
1630 2 2
1712 1 2
L] 1500 1 3 Combination cyele: sprav
cana’' and north and south
diffuser pipes
10 0240 1 2
0748 i 0
0748 ) 0 Open cycle: north and south
diffuser pilpes
1820 J 3
11 2315 i } Combination cycle: spray
canal and north and south
diffusaer pipes
12 1200 1 3 Closed cycle
0205 9 3 Dpen cvcle: mnorth and south
dirfuser pipes
3235 1 ' Combination cyc.e: sprav
anal and north and south
diffuser pipes
0435 J 3 Open cycle: north asd south

diffuser pipes
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Table 1. Continued.

Lift Pumps Circulating Water myde of Statiom
Date Time Operating Pumps Operating Opera ion (condeunser)
Month Day (hour) (number) (number) cooling
February
(cont'd) 0550 1 3 Comb nation cycle: spray
canal ar’' =~orth and south
diffuser pipes

0735 0 B} Open cycle: north and
south diffuser pipes

0925 1 3 Combination cycle: spray
canal and north and seuth
diffuser pipes

1135 0 3 Open cycle: north and south
diffuser pipes

1450 1 3 Combination cycle: spray
canal and north and south
diffur - pipes

1640 2 3

1707 1 3

217 2 3

13 0700 2 3 Combination cycle: spray
canal and north diffuser
pipe

1 0700 2 3 Closed cycle

i5 2140 2 4

2145 2 b

2230 2 -

16 00N8 2 5

18 0700 3 5

21 0865 3 b

0945 3 5

1545 5 5

1710 3 5

6 1800 4 L

2350 & L) Combination cycle: spray
canal and south diffuser
partially open

March 9 1627 5 L} Combination cycle: spray
canal snd south diffuser
partially open

L) L Closed _vole

16 0909 4 5

0945 3 4

1610 2 )

103 i &

2300 i 6 Combination cycle: spray
canal and north anl south
diffuser pipes

17 0300 1 b Combination cvcle: spray
-anal and south d' ffuser
pipe

0310 - 6

03135 3 6

0620 o L]

p—
86 \ 0 f 007
"
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Table 1. ‘ontinued.
Lift Pumps Circulating Water Mode of Station
Date Time Operating Pumps Operating Operation (condenser)
Month Dav (hour) (number ) (Lusber) cooling
March 17 0455 5 6
0515 L] Closed « cie
21 1625 3 6
1740 1 6
1821 1 6 Combination cycle: spray
canal and north and south
diffuser pipes
2 1239 2 6

1310 3 L}

1320 4 6

1600 4 6 Combination cycle: spray

canal and north diffuser
pipe with south diffuser
pipe partially open
23 1805 3 6 Combination cycle: spray
canal and north and south
diffuser pipes
April 20 2202 * 6
2204 L]
28 0240 2 L)
0245 2 3
29 1805 2 5
1810 3 6
May L] 1043 2 6
1057 1 5 Consinarion cycle: spray
. canal and south diffuser
pipe w..h north diffuser
pipe partially open
9 0020 3l L] C.mbination cvecle: spray
canal and south diffuser
pipe
25 0725 2 i
0800 2 3
0808 4 5
10 0935 3 6
‘une 8 1010 3 Ul Combination cycle: spray
canal and south diffuser
pipe with north diffuser
pipe partially open

1107 2 L}

1140 2 6 Combination cycle: sprav
canal and north and south
diffuser pipes

1215 1 6

1813 1 L] Combination eycle: spray
canal and south diffuser
pipe with north diffuser
pipe partiall s open

1940 2 6 Combination cvcle: spray
canal and south diffuser
pipe

2025 b 6

11 0015 3 6 ‘abxnat;on';vule' sprav

canal and south diffuser
pipe with north diffuser
pipe partiallv open

1079 008
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Table 1. Continued.

Life Pumps Circulating Water Mode of Station
Date Time Operating Pumps Operating Operation (condenser)
(number) cooling

6
L] Combination cycle: spray
canal and north and south

diffuser pipes

Open cycle: north and south
diffuser pipes

19 r110 1 6 Combination cvcle: spray
canal and north and souch
diffuser pipes

0145 1 6 Combination cycle: spray
canal and south diffuser
pipe with north diffuser
pipe partially open

0250 2 6

0515 3 L

0523 3 6 Combination cycle: spray
canal and south diffuser
pipe

July 24 07%0 3 6 Combination cvcle: spray
canal and south diffuser
pipe with north diffuser
pipe partially open.

0825 P L]

1020 i 6 Combination cycle: spray
canal and north and south
diftfuser pipes.

25 07120 1 6 Combination cycle: spray
canal and south diffuser
pipe with north diffuser

0755 2 L pipe partially open.

0905 ) 5

0930 3 6 Combination cyc:e: spray
canal and south diffuser
pipe

F34 1410 3 L} ‘ombination cycle: sprav
canal and south diffuser
pipe with north diffuser
pipe partially open

1420 ¥ n

1435 : 6

1525 1 5 Combination cycle: sprav
canal and north and south
diffuser pipes

13358 ) L] pen cycle: north and south
diffuser pipes

2200 i ¢ Combinat{on cve'la: spray

anal and north and south
iffuser pilres

2210 | L Combination cycle: spray
canal and south diffuser
plpe with north diffuser
pipe partially open

2121 i 5 Combinaticn cycle: spray

anal and south diffuser
ipe

<325 2 ¢

133 ) )

31 0835 ] L] mbination cvcle: spray

anal ana south diffuser
pipe wiih novth diffuser
pipe partially open
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Table 1, Continued.

Life Pumps Circulating Water Mode of Station
Date Time Operating Pumps Operating Operation (condenser)
Month Day (hour) (number) (number) cooling
July (cont.) 31 0710 2 6

0740 3 6

0810 3 L] Combination cycle: spray
canal and gouth diffuser
pipe

1215 3 L] Combination cycle: spray
canal and scuth diffuser
pipe with north diffuser
pipe partially open

1310 2 6

1345 1 5

1415 0 L Open cycle: north and south
diffuser pipes

1725 0 L Open cycle: south diffuser
pipe with ncrth diffuser
partially open

1740 1 L] Combinatiov cycle: spray
canal and south diffuser
pipe with north diffuser
p-rtially open

L]

6 Combination cycle: spray
canal and scuth diffuser
pipe

[}
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Table 1. Daily megawatt power output (percent of capacity), Quad-Cities
Station, February 1979.

Unit Unit Station
Date 1 2 Average . Remarks
. 0 88 44
2 0 87 44
3 0 87 44
4 0 87 44
5 0 86 43
6 0 86 43
7 0 85 42
8 0 85 42
Rl 0 70 35
10 0 0 0
11 0 1 0
1 0 66 33
13 0 85 42
14 0 88 44
it 0 87 44
) 0 97 48
17 0 87 44
18 0 63 32
19 0 68 34
2 0 77 35
21 0 86 43
22 0 94 47
23 0 83 42
24 0 96 48
25 0 95 48
2h 0 97 48
2 11 96 54
28 0 97 48

1079 012
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Table 2. Daily mega att power output (percent of capacity), Quad-Cities
Statrion, March 1979.
Unit Unit Station
Date 1 2 Average Remarks
1 0 96 48
2 20 97 58
3 47 95 71
4 54 84 A9
5 69 96 82
6 77 95 86
7 36 94 65
8 54 94 79
9 82 89 86
10 92 78 85
11 66 83 74
12 75 73 74
13 89 67 78
14 97 70 B4
15 97 72 84
16 98 79 88
17 95 72 84
18 88 72 80
19 83 67 75
20 87 72 80
21 88 68 78
22 87 78 82
23 81 74 78
24 95 86 90
25 83 46 b
26 98 69 84
27 98 78 88
28 98 86 92
29 98 94 96
30 98 92 95
31 98 92 95

94
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Table 3, Daily megawatt power output (percent of capacity), Quad-Cities
Station, April 1979.
Unit Unit Station
Date 1 2 Average Remacks
1 86 87 86
2 98 87 92
3 97 92 94
4 96 90 93
5 98 9C 94
6 98 88 93
7 79 79 79
8 86 87 86
9 27 89 93
10 95 88 92
11 98 85 92
12 98 86 92
13 92 85 88
14 75 78 76
15 82 82 82
16 93 86 90
17 91 85 88
18 87 84 86
19 86 80 83
20 86 77 82
21 77 74 76
22 79 76 78
23 87 78 82
24 87 79 83
25 83 78 80
26 90 69 80
27 93 32 62
28 94 0 &7
29 84 0 42
30 93 21 57

95 1079 014
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Table 5, Daily megawatt power output (percent of capacity), Quad-Cities
Station, June 1979.
Unit Unit Station
Date 1 2 Average Remarks
1 98 89 94
2 95 88 92
3 98 77 88
4 98 88 93
5 98 87 92
6 97 87 92
7 96 78 87
8 98 76 87
9 56 77 66
10 85 77 81
11 97 82 90
12 98 87 92
13 98 85 92
14 97 84 90
15 97 76 86
16 97 79 88
17 84 79 82
18 97 83 90
19 97 79 88
20 96 84 90
21 97 82 90
22 97 48 72
23 96 30 63
24 89 78 84
25 95 84 90
26 a6 Bl 88
27 98 81 90
28 98 78 88
29 98 80 89
30 96 79 88

. 1079 016
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Table 6. Daily megawatt power output (percent of capacity), Quad-Cities Station,
July 1979.
Unit Unit Station
Date 1 2 Average Remarks
1 89 80 84
2 90 80 85
3 98 79 88
4 82 73 78
5 97 78 88
6 98 79 88
7 58 78 88
8 95 76 86
9 98 78 88
10 98 77 88
11 98 77 88
12 98 77 88
13 98 76 87
14 97 76 86
15 98 75 86
16 98 76 87
27 93 75 86
18 98 75 86
19 98 75 86
20 98 74 86
21 53 ) 74 64
22 78 72 75
23 96 74 85
24 97 73 85
25 98 69 84
26 97 T4 86
27 88 73 80
28 93 73 83
29 97 64 80
30 97 72 84
31 98 71 84

98 1079 01/
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APPENDIX F
(Related to Chapter 2 of Text)

PERCENT RECOVERY OF TEMPERATURE DATA AND
EXPLANATION OF DATA LOSSES

QUAD-CITILES STATION

February 1979 through July 1979

- 1079 018
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Table 1. Percent recovery of temperature data frow *he continuous menitor-
ing syatem at Quad-Cities Station, February - July 1979.

Percent Recovery

Temperature

Montl Year Monitoring
Februacy 1979 83
Marci 1979 75
April 1979 76
May 1979 70
June 1979 73
July 1979 70

1079 019
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Table . Summary of temperature data loss at Quad-Cities Station, February
through July 1979.
Date and
Month Time Monitoring Location Remarks
February 2/1/79 at 0100 hrs Sensor D Sensor malfunction
until 2/28/79 at
2400 hrs
2/2/79 at 0600 hrs Upstream 1 . jammed
until 2/2/79 at Intake
1000 hrs Discharge
Sensor A
Sensor B
Sensor C
Cooling Canal
2/9/79 at 1500 hrs I'ischarge Sensor malfunction
until 2/12/79 at
1500 hrs
2/19/79 at 0700 hrs Sensor C Erratic readings
until 2/19/79 at
0900 hrs
2/23/79 at 0700 hrs Upstream Paper ran out
until 2/23/79 at Intake
1000 hrs Discharge
Sensor A
Sensor B
Sensor C
Cooling Canal
March 3/1/79 at 0100 hrs Sensor D Sensor malfunction

until 3/31/79 at
2400 hrs

3/5/79 at 2100 hrs
antil 3/8/79 at
1600 hrs

3/9/79 at 1800 hrs
until 3/13/79 at
0800 hrs

Cooling Canal

Discharge

102
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Table 2. (¢ 1tinued)
Date and
Month Time Monitoring Location T.emarks
March 3/14/79 at 0100 hrs Discharge Unable to adjust
(cont.) until 3/27/79 at Cooling Canal sensors to field
1400 hrs measurements
3/16/79 at 2100 hrs Upstream Paper ran out
until 2400 hrs Intake
Sensor A
Sensor B
Sensor C
Apr.l 4/1/79 at 0100 hrs Sensor D Seasor malfunction
until 4/30/79 at
2400 hrs
4/3/79 at 1600 hrs Sensor B Erratic readings
until 4/6/79 at
1600 hrs
4/3/79 at 1800 hrs Sensor A Erratic readings
4/4/79 at 1700 hrs Sensor A Erratic readings
until 4/5/79 at
0300 hrs
4/4/79 at 2100 hrs Sensor C Erratic readings
until 4/6/79 at
1500 hrs
4/5/79 at 1500 hrs Sensor A Erra’ ic readings
4/8/79 at 1500 hrs Sensor A Erratic readings
until 1600 hrs
4/8/79 at 1500 hrs Upstream Erratic readings
until 4/12/79 at
1200 hrs
4/11/79 at 0400 hrs Sensor A Erratic rradings
until 0600 hrs and
at 1600 hrs until
2000 hrs
4/15/79 at 1200 hrs Upstream Paper ran out
until 4/15/79 at Intake
2000 hrs Cooling Canal
Discharge
Sensor A
Sensor B
Sensor C

1079 021
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(continued)

Month

Nate and
Time

HonitoringgLocation

Remar..s

April

(cont.)

4/20/79 at 1500 hrs
until 4/21/79 at
1000 hrs

4/20/79 at 1600 hrs
until 4/30/79 at
2400 hrs

4/21/79 at 2400 hrs
unt il 4/22/79 at
0800 hrs

4/24/79 at 0700 hrs
until 4/30/79 at
2400 hrs

5/1/79 at 0100 hrs
until 5/31/79 at
2400 hrs

5/1/79 at 0100 hrs
until 5/18/79 at
1700 hrs

5/1/79 at 0100 nrs
until 5/4/79 at
1200 hrs

5/4/79 at 2400 hrs
until 5/10/79 at
2400 hrs

5/7/79 at 0200hrs
until 5/7/79 at
1000 hrs

5/9/79 at 0900 hrs
until £/10/70 at
2100 brs

5/18/79 at 2000 hrs
5/19/79 at 1500 hrs

until 5/31/79 at
2400 hrs

Upstream

Sensor A

Ups ‘eam

I!pstream

Sensor D

Upstream

Sensor A

Sensor C

Intake
Cooling Canal
Discharge
Sensor B

Discharge

Sensor B

Discharge

104

Erratic readings

Sensor malfunction

Erratic readings

Sensor malfunction

S nsor mal .5 tion

Sensor malfunction

Sensor malfunction

Senscer malfunction

Paper ran out

Erratic readings

Erratic reading

Erratic readings
possible sensor
malfunction

1079 022
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Tablie 2. (continued)
Date and
Month Time Monitoring Locatlon Remarks
June 6/26/79 at 0700 hrs Sensor D Erratic readings
(Cont.) until 6/26/79 at
<30J) hrs
6/26/79 at 0900 hrs Sensor C Erratic readings
until 6/27/79 at
1500 hrs
6/26/79 at 2400 hrs Senso. D Erratic readings
until 6/27/79 at
1600 hrs
6/27/79 at 2000 hrs Sensor D Erratic readings
until 6/27/79 at
2300 hrs
6/27/79 at 2400 hrs Sensor D Erratic readings
6/28/79 at 0100 hrs Sensor C Erratic readings
until 6/29/79 at
1700 hrs
6/28/79 at 0300 hrs Sensor D Erratic readings
until 6/28/79 at
0500 hrs
6/28/79 at 2400 hrs Sensor D Erratic reading
6/29/79 at 0900 hrs Sensor D Erratic reading
6/29/79 at 1200 hrs Upstream Erratic reading
Sensor D
6/29/79 at 1700 hrs Sensor D Erratic readings
unti! 6/29/79 at
1900 hrs
6/29/79 at 1900 hrs Sensor C Sensor malfunction
until 6/30/79 at
2400 hrs
6/29/79 at 2100 hrs Discharge Erra.ic reading
Sensor D
6/30/79 at 1800 hrs Sensor D Erratic reading
106
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Table 2. (continued)
Date and
Month Time Monitoring Location Remarks
July 7/1/79 at 0100 hrs Sensor A Sensor malfunction
until 7/17/79 at
1300 hrs
7/1/79% at 0100 hrs Sensor C Sensor malfunction
until 7/2/79 at
1200 hrs
7/2/79 at 2000 hrs Sensor C Erratic reading
7/2/79 at 2400 hrs Sensor C Erratic readings
un.il 7/12/79 at
1400 hrs
7/3/79 at 1100 hrs Sensor D Sensor malfunction
until 7/31/79 at
2400 hrs
7/3/79 at 1200 hrs Upstream Sensor malfunction
until 7/5/79 at
1200 hrs
7/5/79 at 1400 hrs Upstream Printer turned off
Intake by CECo personnel
Cooling Canal for calibration
Discharge
Sensor B
7/10/79 at 1200 hrs Upstream Paper ran out
until 7/11/79 at Intake
0900 hrs Cooling Canal
Discharge
Sensor B
7/11/79 at 1500 hrs Sensor B Erratic reading
Intake
7/11/79 at 1500 hrs Upstream Sensor malfunction
until 7/13/79 at
+400 hrs
7/12/79 at 1800 hrs Sensor C Erratic reading
7/13/79 at 1300 hrs Sensor C Sensor malfunction
until 7/16/79 at
1300 hrs
N7
ot 1079 025
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Table 2. (continued)

Date and
Month Time Monitoring Location Remarks
July 7/13/79 at 2300 hrs Upstream Erratic readings
(cont.) until 7/14/79 at

0100 hrs

7/14/79 at 0700 hrs Upstream Erracv.c readings

until 7/14/79 at

1000 hrs

7/25/79 at 0100 hrs Sensor C Sensor malfunction

until 7/30/79 at

1200 hrs

7/27/79 at 1900 hrs Upstream Unable to adjust to

untit 7/30/79 at rield measurcments.

1200 hrs During this time CECo
personnel adjusted
the recorder without
taking ground truths.

7/27/79 at 1400 hrs Discharge Sensor malfunction

until 7/30/79 at

1200 hrs

e 1079 026
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APPENDIX G
(Related to Chapter 2 of Text)

HOURLY WATER TEMPERATURE DATA

QUAD-CITIES STATION

February 1979 through July 1979

1079 027
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TABLE  ST7. DAILY SATER TcwoERATULF (F) DATA, TABLE 58, DAILY MATER TcwMPERATUKE (F) DATA,

CUAD-CITIES STATION, MART~ 29, 1979 QUAL-LITIES STATION, WARCH 30, 1979
COOLING
0 COOL ING
cArAL mem = OUARSTREAN SeNSCHS=m
TIME UPSTEERW  IyTav: COLD 04 STHARLE ’ 3 ¢ " TINE UFSTREAM INTANE 5333‘ Bi SIMABLE -‘-;Jc.~":'.' sz:sens--;
o Ebib )
100 3.5 3%.4 2548 90.0 33.7 34,4 36,8 #9999 .
200 %.5 35.3 25.5 59,7 I3.5 34,3 34.4% #9499 ;33 i:'g :Z'? 7:'; 33'; :Z" ;:" e e <
309 4.3 N 73.3 89.7 33,7 34t 36 n #9999 300 ae's 3.7 5.2 vo.4 it M3 s
;33 ey oy 4Gy ey 335 ek 36,7 09988 (03 14,3 37.0 75.3 90.7 B M s 00:::
“u s, 3.9 $9.9 33.% 34,.9% 34,7 #5999y $3) 3b.e 37.2 75.5 ¥ u: s " .
o0y 38,7 35.7 .5 49,8 33.5 34.5 In.T e9yey (Y'F] Jo.5 37,3 73.8 9)‘.2 5~; ::.; ::.; o::::
109 3.7 35,4 T2ed 89.3 33,7 36,5 36,5 9999 305  2e.3 31.3 5.9 91.9 Yook 35.5 36,7 o9
400 %.2 35.3 2.0 89.2 3.0 36.¢ 35.0 9999 500 Shis 37.% 75.3 91.9 6.8 5.4 3.7 soene
990 Ye.e 15,4 2.6 9.9 33,3 36.% 35.3 9397 90 .6 3.5 6.3 92.5 Ja.1  35.5  38.8 9993
1903 23.4 35,1 2.2 30.8 33.6  34.5  35.0 9999 133) 37 .0 9.9 75.3 92.2 34.3  35.7  36.8 #3399
<109 39.3 3%5.2 723 9.3 23.9 14,3 35.C o999y 1129 37.3 18,48 Ta.? 92.8 35., ;5‘g ,7'9
1403 3.2 3s.2 1.5 88.5 33.4 36,4 315.C #9999 1200 3.0 39.7 77.3 92,5 l‘,.z 3S.l 17.2
1320 3e.e 3.0 1.9 48,7 3.8 34.7  35.0 #9999 130, 17,7 39.5 6.5 91.0 Bos 35.7 3103
1800 3e.2 383 3.2 6.8 1.7 36,3 35.0 %9999 1473 3s.. 0,0 76.3 92.1 Woe 35,7 37,3
1500 34.9 452 Yaus an.s 36,0 38,3 35,2 #9999 1335  3s.e .2 3.4 2.2 13.5  35.%  37.3
183 3e.5 35,0 2.3 59.8 0 36,5 15,7 #5865 1600  2s.3 01.7 5.0 92.¢ 35,6 35.8  37.2
1709 6.5 15.0 Teen ue.2 LR 3445 35.3 #9399 170 5.3 “1.7 76.3 H.) 'S's ;s'o 7.
1800 Ye.3 36,0 25,3 4.4 2.0 34.8 35.4 #9999 -y 5.3 “i.n 3.0 9.8 5.5 353 398
1990 *s.0 35.2 75.5 89.7 Ie.e 343 35.% %9999 1900 4.3 al.® 2.4 89.9 .5 35.9 1.
2000 ¢+ 4.8 5.1 6.7 90,3 3.8 34,8 35.5 #9999 2000 ° 8.4 “1.8 7.2 30.0 3.0 M0 302
200u 35.3 3s.5S 6.6 90 .8 33.7 36.7 35.3  *%y9%y 71930 8.5 1.8 71.9 09'2 !s.w : -+
2490 5.3 5. ¢ Toed 0.3 3.1 36.% 35.5 9599 2,00  3s.e “2.2 7. e9.8 e 2.t o0
2300 351 5.8 5.3 10,7 23.8 34,8 35.7 9993 2300  3goe v2.0 7.3 89.0 8.8 367  8es

2602 5.8 3e.S 5.7 ¥0.3 W 5.0 35.9 #9999 2400 3.7 “2.2 Tu.9 89.2 . 3s.) 3.2

TABLE 59, DAILY wATER TLYPERATURE (F) DATA,
QUAD-CTITIES STATIUN, mARCH 31, 1979

COOL ING
CANAL cemegCaNSTREAM SENLDKS==e
TIME UPSTRCAM  INTAKE COLD DISCHARGE A - C v
£l
192 8.7 22.2 T1.9 §9.2 2%.6 36.) 38,0 #9993
200 8.5 2.3 71.3 89.7 35.8  3%5.4 s8.1 #9999
392 38.5 “2.6 Ti.% 89,7 5.7 36.5 IR0 *9999
«~00 35 .0 «2.3 Tl.3 89,7 5.7 3e.7 37.8 09999
502 3.5 42,3 71.5 PEN 315.5  36.% 17.8 9999 w
000 3.3 €242 1.5 59.8 W6 36,5 3.8 #9999
122 3442 “2.1 1.8 39.8 35,5 3.4 17,9 #3399 =
20U 28.2 «2.0 7:.7 89,7 8.0 36,7 17.64 #9999
990 3.0 41,8 71.h 90.2 3.3 36,7 37.2 #9999 =
1000 34.0 “l.® T ? 20.2 35.¢ 3.8 37.0  *9499 =
1100 23.0 41.9 2.3 99,2 35.2 3.5 17.0 #9999y
1202 8.4 81.7 1 yo .0 35,2 6.5 37.2 *99%%
1300 7.9 41.7 2.9 90.0 35.0  36.5 37.2 #9999
1400 w0 “l1.R Te.¢ 0.3 5.0 L 37.64 o999y =
1500 7.0 Y. T2.9 vl .n 5.0 B Y 37.¢ L P
1620 37.3 Te1.7 V2.2 1.9 5.0  3b6.9 37.¢6 *59uy x
1732 1.8 sl.% 2.9 9.4 383 365 37.6  *9499 SS——
1500 3.8 1.5 .0 0.8 1.0 de.e 7.7 e949y [ vy |
1900 37.8 1.2 7l.4 L1 3%.0 36.5 ATLE e8y9% B
2020 7.8 “1.2 1.8 v1.8 350 3s.S 37,9 eay99 z
21722 37.8 sl.2 7242 0.2 35.3 38,8 1.9 #6499
229 7.8 «1.0 Th.8 99.5% 5.0 6.0 30,0 #9979 >
230 37.7 1.0 758 ¥0.8 3¢ 36.7 37,7 e9ywy
2400 37.1 «0.8 1.0 89.0 5. 36.8 7.6 *999y ye—

*3999 Ok 9999 = INSTHUMENT MALFUNCTION

SIONIIOS TWANIWNOHIANS NOLIZVH



921

¢y 601

TARLE

0. DAILY wATER TEMPERATURE (F! DATH,
CUAU-T ITIES STATION, APRIL 1, 97y

TIPE UPSIREam

100
200
350
«~0Ju
%00
«20
100
00
w00
1000
1100
1200
1300
1400
15C0
1800
1700
1802
1900
2000
2100
2200
2300
2400

TASLE

Ting

100
200
300
~00
s00
s 00
100
800
soo
1000
1100
1200
1300
1s00
1%00
1600
1700
1802
1500
2009
2100
2200
2300
2«00

SI999 DR 99y

NS
37.s
317.5
17.3
1.3
ir.2
.2
3.
31.0
37.0
s .5
36.06
6.5
3e.3
e.3
3e.2
3o0.3
n.2
a2
3o .3
Je.2
35.8
6.2
Jo.2

INTake

re &0

‘
R

L
NWAIdRUoNOS OO N A AMAyge S

O LADO LAV DO

L S i
¢ % o9 0 % % 5o b

el

9.2
9.0
39.¢C
3N,

CONLING
CaNaL cemsC RS TREAN SENSCRS-=m
COLD  prscraree & e C v
END
71.5% 81.7 37.0 2e.¢ 37,7 e85%%
T1.3 81.7 e .9 38.9% 37.7 #9599
LA T 8C.4& 37.C 36,9 17.8 #5569
i e2.2 36 .0 ie. b 37.7 #5999
15.9 82.1 36 .8 38.5 317.5 999
68.7 82.13 6.8 3t.e 37.3 *5999
67.0 82.3 6.8 s, e 37,2 #9399
LI 82.9% 36.48 3e.7 37.2 *59%9
67.u 83.0 e .7 6.6 37.0 9999
&7.5 82.% 6.5 is.e 3.0 *949%
67.¢ 82.8 3o .5 it. 4 37.1 #9399
67.0 82.7 36 .4 3.5 37.0 *9999
t7 .6 82.7 Je0.3 ie. S 27.0 9999
8.3 82,0 3.6 3.0 37.1 #9999
ta.8 82.1 .3 3%.7 27,0 *9499
63.0 82.6 oS 3.5 3.1 “Sy99
6a.7 d2.4 .3 35.5 36.7 #5999
t5.3 82.1 e .3 36,7 3.5 #5499
2.3 2.1 3.3 35.2 3s.5 #9399
te .5 82.¢C 3.2 3%.3 3.5 29598
t3.8 82.8 6.2 3%.2 i6.S #9999
69,2 £2.¢ 3.3 38.2 3. ¢ “G989
ey.d sl.8 3¢.3 35.) w1 %9999
9.7 8.9 38.3 35.0 6.5 9999

S2. DAILY WATER TEWPERATURE (F) DATA,
QUAD-CITIES STATION, APRIL 3, 1979

LPSTRERN

8.5
5.3
3% .3
.2
3s.2
33.0
35.0
35.0
36.9
1%.0
35.2
25 .4
35.%
05.)
3%.7
R
5.8
.0
3n.0
o.l
ie.3
3e .5
w7
3.7

INTANE

35.4
35.)
3%.3
3%5.2
is.o
LN
3%.0
3%.1
35.0
3.2
5.6
35.¢
5.8
3s.1
38,1
is.2
36.2
36.3
.1
38.2
384
3.6
6.6
is.p

COCLING

CANAL cmn=OOWMSTREAM SENSORS ===
COLD  prscrancE : 8 < 0
END

76 .2 02.7 5.8 3%.0 35.%

70.2 2.8 35.7 34,9 35.3

70.2 82.9 5. 4.8 35,3 #9999y
3.4 82.8 5.5 .7 35.1 #9999
7.4 a2.¢ 5.5 ‘.t 35.0 #9999
p IO 62.5 354 34,9 14,8 e9999
70.3 87,8 . 34,5 35.0  e9999
0.2 83.1 .. b 16,8 e5999
70 .4 3.0 L LA B T 35.0

T0.7 16 .4 35.3 36,2 EL

7.3 R4, .5 34,5 35.0

4.0 84.9 35.5% 34.7 35.1

2.5 84.9 38,5 6.8 35.2

7d.8 85.9 w.2 4.8 35.2

13.2 87.4 I5.e  35.C 35.7

73.¢ 47.9 35.7 #3995 15,0

13.2 87,9 5.8 5599 35.8

73.0 87.8 29999 e5549 6.5

3.0 ae.s 38.2 %9999 6.3

73.2 871.7 Je.3 +994%¢ e

3.9 87.9 38.5 *7999 37.0

3.0 " 38.5  *5999 3.t

4.8 4.4 6.8 *3999 it

3.7 82.8 6.7 *3999 36.8  *9999

== INSTRUMENT WALFUNCTIUN

TAGLE 61, DAILY SATER TERPERATURE (F) DATA,
QUAU-CITIES STATICK. APRIL 2. 190

TIRE LeSIREAm

100
200
300
«%0
$00
.00
100
a0Q
Y00
1000
1100
1200
1300
1400
1500
1800
1706
1300
1800
2000
2100
24C0
23090
2400

TancLe

TirE

100
200
300
«00
00
«00
100
aco
"o
1000
1100
1200
1300
1800
1500
ety
i10u
1800
1900
2600
2100
2200
2300
2400

3.2
0.0
3o .0
3o.0
i5.
5.8
35.8
3».

35.%
35.0
5.7
35.5
3.3
35.¢2
5.
35.2
35.3
3%.4
35.5%
35.5
35.5
35.5
3%.5
35.5

INTAKE

36.1
3s.0
5.9
35.6
35.4
3%5.2
3.2
38.2
3.1
314.9
34.9
34.9
35.0
3%.3
35.3
35.4
3%5.4
3S.6
35.9
35.8
5.6
35.6
S04
5.4

COOLING

CANAL ce=-00aNSTREAN SENSORS -~~~
COLD DISCHARGE ’ L] [ 4 v
EnD

W.0 82.4 6.0 3%5.0 36.3 999
0.4 8.0 3.2 3s5.C 35,3 soawy
3.0 82.9 Jo.l 35.0 36.2 *99%
7.2 82.8 36.¢ 3469 36.0 #99%
70.2 82.¢ 3.0 34,0 36,0 999
T9.8 .0 3.0 EL 35,8 #9999
70.8 6l.8 5.9 35,5 35.8 #5999
0.8 ¥3.0 5.8 3e. % IE.T eSSy
7J.8 83,1 5.7 36,7 5.8

TC.n 02.” 5.7 36,7 35.7

.2 42.8 3% .7 34,7 3.5

Tu.d 6.5 5.1 344 35.5

3.0 s2.0 35.5 EL ) 35.2

Vsl gz.n 35,7 6.0 35.¢

0.0 82.8 35.% 34,9 3%5.0

69 .9 62.¢ 5.5 6.8 35.0

TJ.0 82.1 35.% EL 3n.9

.0 82.6 35.5 36.9 35.0

£y.9 63.1 5.7 35.0 35.2

t9.8 82.9 5.7 Is.¢ 3%.¢

13.2 82.9 3% .8 35.2 35.5%

70.% 82.1 5.8 3s.2 35.5

9. 33.3 35.8 3%.2 35.%

70.5% 82.9 35.8 3%.2 35.s

O3, DAILY BATER TEFPERATLRE (¥} DATA,
QUAD-CITIES STATION, APRIL 4, 1979

UPSTREAN

3e0.8
s
Je.o
Ta.0
36 .5
3e0.5
8.5
0.5
3e.5
3.5
3e.3
3.
e,
3.7
8.7
36.5
36 .5
.5
3.0
.2
37.6
3a. 4
3s.0
3%.3

INTAxE

3s.9
3.0
is.9

ER S |

COOL ING

gg:;‘ cee=UCahSTREAR SELSCRS~==

END DISCHARCE A I3 { L]

72.5% 81.2 Je.7  *9999 36T eeem
72.3 2.9 6.5 9999 Jt.8 s
Ta.l e, 6.4 *5999 6.7 s
71.3 84,6 6.3 *-999 3L v
0.8 236 6.3 *9999 18,5  waew
T3.1 83.3 36.3 *5949 36,5 e
6.1 82,2 6.2 9799 1.6 e
0.8 8.9 36.2 9989 6.7 ceew
T1.4 84 .4 T.) 5949 6.1 seeny
T1.2 LY sl *9959 6.0 eves
1.3 4.8 37.0 *999% 6.2 w9
1.5 84.9 6.2 *999% L. seewy
72.2 8%.0 386.2 3999 6.7 vy
2.7 5.2 6.6 *999% 5.5 w996y
Té.d 85,7 317.0 #9959 15,3 e9ew
74.9 8¢.3 1.6 *5999 3C.T ee9w
4.8 5.8 *995% #4999 37,5 evewy
4.8 85.4 *9999 #3959 i8S 999y
2.2 85.4 *9999 #3959 35,8 eeeey
2.4 85.¢ #9959  *994% 35.0 #9899
73.% 8L.C $E999 9939 “999%  e9u9e
13.3 5. 5959 “avey
T34 (1] "4y
LT | *9399 *9959

I i it

1)
#;
L3

i ,

2 )

mn
H

LY
af
14

W
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TABLE 64, DAILY WATER TEWPERATURE (F) DATA,

QUAD-CITIES STATION, APKIL S, 1979
COOL ING
CANAL s==~DCaNSTREA! SENSORS~==
TINE  UPSTREAM INTAXE EH}D DISCHARGE » [} o
NI
100 5.4 37.3 73.6 Be.8 *9999 49999 #9999 #9999
200 3%.9 37.4 13.7 8.2 *9969  €5959 49999 #9999
30 36,0 37.% 13.4 €t.0 38.5 99995 #9999 9999
00 3.2 37.3 73.% 86.4 W4 999 #9999 9999
sco 6.0 31.3 T3.4 85.¢4 9.6 *999% #9999 +9999
00 5.9 37.4 73.3 85.% 39.6 9999 #3999 #9999
100 36.3 37.0 72.8 85.3 39,3 *9959 #5999  e9999
400 3e.7 37.2 2.7 5.0 38.5 #9999 *3999 #9999
900 6.9 37.3 72.3 8s5.0 8.7 49999 #5585  *956s
10%0 1.0 37.4 72.5 84.8 319.2 #9999 03999 9999
1100 17.2 31,7 71.9 8e.0 38.3 #9999 #4999 #9999
1200 37.% EL 2 Bs ) 84.7 8.8 29995 9999 #9999
1300 37.1 3,3 72.0 et 38T 49999 £4999 #9999
1400 Ir.s 38.5 71.8 86 .0 9.0 05999 03999 #9999
1500 36.0 38,7 10.7 6e.n S9999  +5999 #4959 #9999
1800 3.7 38,3 69.2 81.4 19,0 €9999 25959 9999
1700 37.7 38.0 67.0 79.5% 39.5 #5999 #9959 #9999
1800 37.6 37.7 63.5 1.2 39.0 #3999 #4939 9999
1900 1.3 37.3 6.1 76.8 39.9 #3999 #9995 *59%9
2000 37.2 3.2 6J.5 6.4 19,8 #9999 #5999 9999
2100 17,2 37.0 $9.3 74.C 29,7 €9999  555¢ 956§
2200 37.0 36.8 9.7 13.8 19,5 5999 #9999 9999
23c0 7.0 36.5 59.% 13.4 39.3 #5995 #5999  e9999
2400 3s.e 8.5 9.7 73.5 39.2  *9999 9999 #9999
TABLE 46, DAILY WATER TEWPERATLAE I(F) DATA,
CUAD-CITIES STATION, APRIL 7, 1979
CO0L ING
Co. 'L “===~DCaNSTREAN SENSORS=ee
TINE UPSTREANM INTAKE COLD D) SCMARGE A ) 4 0
END
100 J6.2 35.2 76.5 8.4 38.9  3e.8 3.9
200 Te.3 35.4 7C.% 82,9 38.9  3e6.9 37,4
300 36.4 35.3 70.6 83,8 38.% 2371.C 30,0
00 36.5 35.5 TG.6 81.8 8.9 36.9 8.1 *59%9
500 3o .. 5.5 70.5 16.9 8.7 3s.8 37.9 e999r
.08 6.2 3%.% 0.4 76.5 38.6  36.8 37.6 9999
700 Te.) 35.4 70 .6 15.0 38,4 3¢.8 37.4
00 3s.1 35.1 70.1 1.1 1.6 36,4 36.9 #9999
00 16.0 3%.4 68.9 14.1 EL PR T 37.5 #9999
1000 3.0 35.5 6.7 74.5 8.4 6.4 37.6 #9999
1100 36.3 35.6 86,2 12.0 8,5 3¢.8 18,3 #9999
1200 36 .5 38,0 €5.9 12.0 18,6 36,8 38,5 #9999
1300 3e.5 36.3 to.l 12.0 8.5 36.8 38.9  *9y9%
1400 36.7 38, ¢ 65.5 73.3 9.8 36.0 39,5 *95%9
1500 37.0 37.0 5.7 12.2 37.0 38.5 #9999
1400 37.0 3.2 65.2 12,0 37.1 IB.Y #5495y
1700 37.2 31,2 €5.5 71.8 3.2 38,4  *9y99
1800 37.2 37.1 £5.9 1.7 1.1 38,5 9999
150 31.2 1.2 66.0 73.3 3%.2 38,6 09999
2003 3.4 3.2 5.4 13,4 37.2 38.5 #9999
2100 37.4 37.% 65.3 71.8 37.% 38,1 #9599
2200 37.5 3.4 4.9 12.% iT.8 39.5 #9999
2300 37.5 37.4 65.0 71.1 31.9 39,3 #9493
2400 31.5 37.3 ba.0 0.5 .4 2709 19.4 #9999
U999 Ok 9999 -~ INSTRUMENT NALFUNCTIUN

FABLE 65, DAILY WATER TEMPERATURE (F) DATA,

Ting

100
200
00
«00
s00
000
00
800
Y00
1000
100
1200
1300
1400
1500
1000
1700
1800
1900
2000
2100
2200
2200
2800

TABLE &7, DAILY WATER TYEMPERATURE (F) DATA,
QUAD-CITIES STATION, APRIL

Timg

ico
200
300
«00
soo
s00
me
400
%00
1000
1100
1200
1300
1400
1570
1e00
1120
18006
1§00
2000
2100
2200
2300
2400

QUAU-CITIES STYATION, APRIL

UESTREAR

3.2
IV
8.2
LI |
35.s
35.3
35.0
3a.n
6.2
36,5
3%.0
35.0
35.1
35.1
5.~
3%.5
35.5%
35.%
3.5
35.8
315.7
5.7
36 .0
38 .1

UPSTREAN

3.s
37.0
3.e
371.5
31.5
37.%
31.3
31.5
3.5
31.5
37.5%
317
379
38 .0
9599y
LR
“3589
*8y9y
*Guog
*9499
*555y
5999
*599%
*9999

InTare

38.2
6.0
35.7
5.3
5.0
36,7
34.3
34.0
33.6
34.0
364.5
16,3
34.9
5.0
35.0
35,0
33.5
36,2
35.0
36.7
36,8
36,0
is.0
3%.0

INTAKE

3.4
3.5
37.9%
3.5
..
37.5%
3.5
3.5
37.4
37.5
7.5
37.0
38.1
8.4
in.s
38.53
Iin. 6
38.4
385
38.5
38,8
38.5
30,5
in.e

G A9

COCLING

CANAL weesODaNS "REA® SELSORS~~=
COLD  piSCHARGE A L] C o
END |

59.4 12,7 9999 *5999

$9.7 71.0 9999 599

0.2 13.2 *4999 *y999

LIS ) 74.2 *599% *3999

¢..0 4.8 38.1 #9599 9999

6.2 14,2 7.8 #9999

60.9 73,7 3.6 9959

el it .3 3.6 #9999

€d.2 %7 27.4 %5859 *5949

¢3.0 17.1 37.6 #5999 *9999

5.3 9.2 7.9 #9999 9999

5.2 19.2 3.9 *999% 9939

66.0 0.0 37.5  *4999 *5999

7.4 et .S I8.0 0595 5959

€8.2 81.¢ 3B 9999 37.0

9.0 82.4 38.0 99y 3r.s

¢9.5 82.0 8.0 3%5,.¢ 38.0

9.5 e, 8.3 35.¢ 9.2

b3 .8 83.0 38.3 3%.9

69 .8 82.5 8.4 el

0.0 8.0 .7 3e.? IB.E 9w
13.2 £*.0 0.0 3.6 38,5 999y
0.5 82.C 8.9 it.e 37,1 v m
70.% 83.0 £l 3.8 19,4 99

z
0. 1908 g
COOL ING
CANAL e DCaNSTREEN LELSORS ==
COLD DISCHARGE . 8 4 [}
END
85.C 71.0 39.4 37,9 37,3 rie9e
65,0 1.1 8.7 8.1 37.6  ~9999 0
65.1 12.% 38.8  37.9 37.7 e99ey !!
e5.1 12.6 W6 37,8 38,0 9999 -
6.3 13.2 8.4 37.8 37.5% *99w
to.5 73.% W 377 37.7  *9999
te.8 12,8 8.2 317.% 37,9 9999
be.8 15.0 8.1 3.6 31.9
61.2 75.7 38.0 3¢ 3.4 (7]
67.3 19.9 W.0 3.8 37.8
€1.1 79.% 317.9  37.% 3.0
£7.5 19.7 37.8 38,5 v
€4.0 81.0 37.8 3%.1
ts.9 3.0 3.0 ae.e [ e
69.5 82,2 39.4 38.0
76.0 84.2 39.4 is.e :
30.2 84.4 39.5% 1%,
70.3 s3.1 38,3 8.9 =
70.7 §3.3 8.4 is.e
7i.5% 63.9 In.e 8.0
Ti.0 64.9 38.7 37.9 :
7.3 4.4 8.0 38,0 [
i 88 3%.0 .0 -‘ﬂ'g
71.% 6.2 39.0 8.8 E“i‘_a
e dlh
-m~"
- .



TABLE 69. DAILY WATER

TABLE 68, DAILY WATER TEMPERATURE (F) DATA,
CURQ-CITIES STATION, APRIL 9, 1979
‘
COOL ING
CanaL cneaylohSTREAP SELSORS-~-
TIME UPLTREAW  TNTARE COLD  CLSCHARLGE A 8 4 v TIPE  UPSTRE
END
100 #9959 LY 7i.1 64.0 .0 39,8 37,7 5399 A00 #9594
200 #9599 IN.e Ti.d 6.9 W.e 38,7 17,8 +9999 200 #5999y
300 99959 3e.5 1.0 €4.1 8.5 3r.e 317.9 *5999 300 esye-
a00  *94%% 38,5 74.9 87.9 8.4 .t 37,5 #5999 «00  e%§%y
SD0 #5959 38.5 0.7 3.7 I8 .4 in. e 17.8 #9599 500 #6999
cu 25949 18,5 4.5 84,1 8.2 3.4 37,7 *5999 000  *949%
00 "G5y 38.S 73.5 s .0 18.4 38,13 3T.7  *9999 00 *595%
400 LT 8.8 7.8 .2 8.3 3e,.2 37,7 *9%9% s02 “GuN9
900 959 3.8 73.5 #5.2 7.9 3kl 317.9  *999% 900 #9359
10040 9559 EL 3.8 85.° 37.9 LIS | 8.0 #3499 1000 G999
1100 95495 18,4 7.9 8%5.¢ 8.1 0.t 27,9 *5499 e *599
1200 “G99% n,s 71.9 st .0 . ELIN | IN.0 e959% .400 ©59%9
1300 #9399 8.5 71 .8 85.5 8.0 38,1 37.9 e5499 1300 esyss
100 25959 3. . 2.0 8t.3 3.0 ie.l 37.7 *9399 1«00 *9999
1530 *949% 38,5 12.1 T 3.0 3.9 $7.8 #9999 150U 9989
1600 #9459 38,4 T4 PN 8.2 ER N | 37.7 9969 1600 #5999
1700 #9999 38,4 22 .4 B4 W0 371.7 17,7 ee399 1106 #9395y
1800 #5394 EE I Y.l at.0 8.0 37.7 17.6 5393 1400 e85y
1900 9999 38,0 12.% 86,0 15,14 37.7 38,0 #5399 1900 9999
2000 LR R 8.0 4.5 a5.8 3. 37.8 ELIS T LR L 2900 *GySy
2100 “9999 3%, 0 74.% 85,4 1.9 3t.¢ i8.7T e59%9% 2iC0 *9,5%
2200 *9959 38,0 72.% 5.8 8.0 37.7 38,5 e4s99 2200 *9999
2300 #9999 18,0 2.7 85.5% 204 )N 38,3 5599 2300 *9uSy
2400 *5999 3.8 2.9 86,8 37.9 37.¢ 18,9 #9395 200 *I9sy
-
ro
@« TASLE 70, DATLY WATER TEWPERATURE (F) DATA, TABLE ).
CUAR-CITIES STATICN. APRIL i1, 197s
COOL ING
CaNAL ceegCaNSTREAY SELSCRS=~~
TIPE UPSTREAWM  INTANE COLD  DiSCHARGE L] ] (4 v TInE  UPSINE
END
100 “5999 39.0 1.2 2.9 38 .4 e s, e 100 *5%99
200 5599 39.0 7.0 £2.9 3.4 38.¢ IR, 6 «9989 200 eS9ew
300 9999 39.0 71.0 B6.) 3IN.6 39,7 37.6  *9999 300 e9v99
«00  *995% 38,5 0.5 a4.% *999 39.¢ 36.% #3999 400 #9999
S00  *54%% 38,0 T8 84.1 e g9y 190 17,3 9999 $00 #9599
a00 #9349 38,0 16.8 3.9 9999 39.% 37.5 9999 eC0  #539%
700 5499 7.5 12.0 87.0 6.y 9.1 8,0 *9999 100 *55%%
—— 800 *3%9y 37.9 t9.1 82,2 1.9 3. 8.4 #5999 [ Lot LR
9Cco vhghy 38.) 7J.0 8y.0 7.9 3e .2 8.8 598y *c0 *55 6y
- 1000 *33%9 38.5% 7040 1.8 37.9  38.) 38,5 9999 1000 *9393
~J 1100 *5y59 38,8 9.6 83,1 3.9 8.1 38,5 *9999 100 esw9s
ey 1i00 25558 39,0 £5.5 é2.% 17.9 38} 38,3 9499 1200 19,3
S 1300 #5999 39.0 10 o3 8.8 31.%  38.1 37.9 #9999 13¢C0 1%.5
130 "5y 8,.% 0.3 86.% .0 38,8 JE.D #5999 1480 9.9
S 1580 *939% 38,7 1.3 £4.9 8.3 I8.% #3489 1500 0.5
1680 #5499 in,® M.0 85.% 39.¢ 38,7 *5999 1e20 4u.d
=N 1700 #9999 19,0 Ty .o 86,5 39.13 38,2 %5999 1100 %1.0
(&2 1400 #5999 39.1 Ti.C nh. b 39,1 37,1 #9499  1aco t1.e
1900 #5399 8.8 7¢.0 #5.3 39.0 18.0 #9395 1500 41.5
20080 *5999 39,5 74.0 86.5 39,1 36.5 *%99% 2000 1.5
2100 #5959 38,2 71.0 at. 9.1 it.C w5585 2ic0 42 .0
2200 9959 39.0 tv.3 84.0 8.9  39.0 39.9 *9v%9 2200 2.0
2300 #5999 3%.0 £5.0 2.t W.s 380 35.9 5599 2300 2.1
2400 #9999 38,7 76.0 81.0 39.5 39.1 35.%  *999% 2400 42,5

P5999 O 9948 -~

INSTAURMENT MALFUNCTION

TEMPERATLRE (F) DATA,
CUAD-CITIES STATION. APRIL 10, 1979

COOLING
cANAL ~===DCaNSTREAN SEVSORS-~~
AWM INTARE coeh DUISCHARGE » ] 4 =«
END
37.% Té.5 82.9 Mg 37.¢ 17,0 w95
3.8 2.4 8.5 ER I ] 3%.¢ 37.0
37.5 71.9 82.0 1.5 37.6 3.4
37.4 2.0 B34 7.4 37.¢ 37.7
37.% 71.9% 86,0 3.5 3.4 37.4
1,2 Td.6 82.¢ 37.4 37.2 374
17.1 6.0 62.4 3.4 37.1 3¢9
37.0 70.0 8%.0 1.4 37.1 6.9  *599
37.0 70.6 4.0 7.4 37.1 36,9 <999
3.2 Ti.0 [ T8 | - 31.2 317.2 *59%
3.4 74,0 #é.0 Teeh 37.2 37.2 99
37.% 7.8 84 .4 3.3 37.3 37,4 9999
37.0 7€.5 ee.5 B Y 37,4 37,9 *99%
318.0 Ti.e #s.C 7.4 17.¢ 38,3 05999
18,1 4.9 5.3 37.5 3t.e 38.6
38,8 Ti.6 8.4 7.8 3.7 384
30,5 71.9 es.¢ 3.9 is.o ELINY
8.8 T1.5 as.0 3.9 38.1 3.0
FLI 1.0 85.0 3.9 .1 IB.Y esess
38.5% Ti.0 4.9 .9 38.2 0.4 *99%)
.6 71.% 84,9 8.0 ie.é 38,3 *59%
8.7 Tiew €s.5 8.9 30.5 38.5 =5
3n.s Ti? 84 Rl Y 306 305 ey
EL I ] Ti.9 83.0 8. is.e 8.6 S99
DALLY SATER TERPERATLAE (F)Y DATA,
CUAU-CTITIES STATION, APRIL 12, 4979
COOQLING
CanAL e =TS TREAN SEVSONE-nm
AW INYARE COLD ol SCHARLGE . s [4 v
END
38,7 7.1 84,0 359.9 L 315.0 w999
it.e 2.0 84,9 “0.u 3.5 3%.9
3.7 7.5 a6.C 5.8 3807 35.¢
39.0 T¢.9 56 .1 4" .0 . EL
39.0 1¢.4 8e .5 $9.0 %1 36.3
9.6 Taud 87.% «0.2 35.3 8.3
3%.0 5.9 80,0 L 9.0 in.c
39,0 75.% ad .8 61 .0 3.5 LS |
39,2 5.7 ar.e 1.3 3.t 30.%
39.5 Te.d 89.1 4.1 L 3.0
35.9 Te.9 9.9 1.3 39.1 9.1
“0.2 7.8 85.¢ 41.5 39.4 39.1
“ial Te.e %0.1 “l.e 39.9 39,5
1.3 7.5 IC.8 2.0 “2.C 39.9
2.0 17.0 0.4 b2.3 &0.5% «0.5
“2.% 71.0 9C.% LN eC,% “C.t
“2.5 11.0 SC.¢ 2.5 «C.9 «0.¢
«2.5% 770 0.4 4.5 41.0 40.%
“2.7 7.6 $0.2 “2.5 sl.0 81.C
«2.5 77.3 3C.C bd.5 1.5 «1.%
“d. 0 7.1 $C.9 41,0 sl.¢ “l.4  *959%
«3.0 o9 90.0 ‘3. “1.9% 41.5 999y
%2 To 6 s0.0 ey «2.C “leb w590y
«3,§ 76 .0 §C.2 43.3 =2.0 «1.% *53%y

|

10 Y00d......... e e
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671

%0 6/0]

TasLe

« Timg

100
200
300
«00
500
.00
100
e00
$00
1000
1100
1200
1300
1400
1500
1e00
1700
1s00
1800
2000
2iC0
2200
2300
2400

TZ. OALLY WATER TEWPERATURE (F) DATA,
CUAD-CITIES STATION, APRIL 13, 1979

LeSTREAN

42.5%
42.5
2.0
“dS
2.5
“2.)
“e.5
L.

“2.2
Gidoh
&€1.9
he 7
43,0
L )
43.5%
“3.4
43.5
“3.5
43.0
&3,
4,0
43.0
3.0
“e.0

INTare

“3. 5
«3.5
&3.8
3.4
“3.5
«3.5
43.5
1.8
«3.7
42.6
“4,0
46,2
“&.5
4.0
DL
DU
L ]
L]
“h.7
DL
44,7
a6, 7
“h,7
.49

COOL ING
CANAL
coLd
EnND
5.7
Ta.)
o .4
Te.d
Te.0
75.9
13.3
7‘ -’
75.3
75.5
Te.0
76 .0
75 .6
79.5%
5.9

5.6
15.5
3.5
75.5%
75.8
76.3
76 .9
6.5
s

DISCHARLGE

0.0
81.9
e7.%
88,7
89.1
859.9
90.1
89.5
89.%
89.7
92.1
eC.5
9C,2
¥C.%
0.9
9cC.?
Sc.?
50.9
9.0
91.7
2,2
90 .%
LY
86.7

wem=UCaNSTREAP SELSORS ===

£3.5
3.4
43.2
3
&3.1
42.9
«3.0
43.0
«3.0
45.0
“3.
“3 .
L3.5
“3.5
43.7
“3.6
“3.e
L3.8
“3.9
48 .0
44,0
“6 .U
LI )
‘8.l

TABLE 74, CALLY WATER Y. PFERATLRE (F) DATA,

Tims

100
200
300
400
soo
s 00
00
a00
00
1000
1co
1203
1300
1400
1%00
1420
17100
1800
1900
2000
210
2200
2300
2400

CURD-CITIES STATICN, APRIL 15,

UPSTREAN

5.5
£5.5
45,5
«5.2
“5.2
45.9
“s.9
Le.y
Gu. 8
45.0
5.2
“E59%
5956
LR
*3599
*998%
e85 359
*5599
9399
45.0
«5.0
“5.0
5.2
45 ..

INTakg

«8.5
“b.s
wt,5
4.5
DL
“8.
“8.0
“b.0
“s.0
&b
“8.5
#5999
*35y9
"399%
*999%%
*3859
5949
5999
*3999
“7.9
48,0
wh. 0
“8.2
“8.2

CooLuInG
CanaL
COLD CISCrARGE
END
Ta.d 82.¢
2.1 85.0C
74.0 LU
Ti.? LI
Tis 83,7
LAY 82,0
71.5 er.c
7.0 83.0
716 8%.2
71.5 83.5%
72.0 3.8
*9509 9999
*5599 5549
*9599 4959
©9399 3559
9599 *3559
58589 05599
9359 9598
*9399 *5999
75 .4 9C.¢
75.8 91.4
6.0 1.9
6.2 92.C
Te .6 92.3

S99 0N 9999 - INSTRUMENT MALFUNCTIUN

1979

“2.2
“2.2
%2.1
“2.0
“1.9
«1.%
“1.95
“l.4
“l.s
“1.5
«1.%
1.8
«2.0
“wi.t
2.0
©2.2
“©2.?
“2.5
2.5
4.0
“i.9
“2.5
43,0
“3.1

4

«1.5
“1.5
“1.2
«1.0
“1.1
“1.1
“1.1
40.7
40,
«0.7
1.2
al.0
«1.0
“1.9%
«1.9%
“l.8
#1.7
«2.0
“2.2
“2.5
“2.%
42.9
“l.h
“2.9

e

9399
*9989
*939%
5999
5999
“959%
LR AL
9999
*65569
*345Y
99y
LR LT
“Lehy
*54%y
*5493
*3999
*89Sy
*5989
*95499
*3999
“545%
LR AR
*99%9
“9599

wee=uOaNSTREAP SELSORS-~~

’

“5.1
5.1
«5.0
44 .9
467
46,5
46,5
4“6 .5
R )
44.5
“4 .7
*95%9%
*595%
*99%y
*59999
*9999
LIt
03489
9999
£5.7
&5 .9
“% .0
“8.0
“s.5

“e.8
“h.5
L
“6.1
“4.0
«3.7
“3.5
«3.5
“2.5
43.5%
3.8
«9949
5999
*5595%
“5959
3995
*9999
$3949
9 %S
«5.3
“s5.5
«5.7
5.8
“6.0

4

44,1
“&.0
CLTS )
2340
“3.5
«3,.?
422
«3.0
«3.0
«3.2
«3.2
“399%
9999
“4999
*9599
c9399
*3949
*5939
*38%%
b
“«%.7
DL |
CLTE
“8.)

o

9999
*9999
*5599
*9599%

*9499
9999
9988
“9999
9599
*5599
*9999
“3999
“9y99
*599%
*9999
5999
*9999
5499
“59%9
*i999
*599%
*9999
*9999
999y

V3. DAILY WATER TEMPERATURE (F) DATA,
CURD-CITIES STATION, APRIL 4, 1979

INTANPE

o680
“s.7
«5.0
«%.0
«%.0
“4.7
48,5
4.5
“6.5
4.5
LR
45.2
5.5
48.0
“8.2
S
“s .5
“b.5
“h.5
“8.5
“b. &
“b.5
“s.5
w5

COOLING
CANAL

COLD  prscvamce

EnD
Te.0
7.0
Te .0
75.0
4.5
T4.0
73.9
T2.0
2.9
Ti.0
Ti.n
74.0
2.5
Ti.2
7¢.5
s
2.4
2.1
T2.4
7.3
Ti.e
1d.5
2.8
Ta.6

TS, DAILY WATER TEWPERATUARE

66 .4
8t .0
85.6
85.C
84.0
8.5
e?,.¢
82.6
82.4
81,8
83.9
8.5
€3.%
8.4
82.9
8.7
.5
2,9
82,8
63,8
82.7
[ L
3.8
3.5

“s .2
“4.0
460
“e.0
6.0
‘4.0
43,8
“3.8
3.9
44.0
4% .0
4% .0
“h .4
bn .5
4% .5
t4.8
‘4.0
46 .5
445
L
LU |
L3 )
5.0
45.1

(F) DATa,

CURD-CITIES STATIUN, APRIL 16, i979

TABLE
TINE UPSTIREAN
100 “«6.0
200 43 .0
300 6.0
»00 &3 .8
s00 “3 .5
«C0 3.2
100 &3.2
&00 L34
s00 63 .-
1000 43.%
1100 43,0
1200 6% .0
130¢ s .2
1400 s
1:00 “s.9
1s00 5.1
1100 5.1
1300 5.1
1900 45.0
2003 4%.8
2100 5.2
<00 “5.5
2300 5.5
2400 45.5
TABLE
TINE  UPSTREAM
100 45.5
00 45 .4
300 45.5
«00 457
500 45%.6
s 00 4%.)
100 “5.2
.0 4%.0
S00 45.0
~ 000 “5.2
1100 45.5%
1290 65.5
1300 L5.9
1«00 «5.7
1500 4.3
1600 “6.5
1700 Lot
1800 46 .3
1%00 ‘o .4
2000 ‘6.5
210 ‘.Y
2200 “e.0
2300 47.0
2«00 “1.1

INTArg

“8.5
«8.5
“8.5
48,5
48,5
“n.5
“8.4
“8.8
DL IS
«%.5
“6.8
“8.9
«%.0
«8.5
“8.8
48,0
“0.8
«%.7
«8.8
“8.7
«8.7
“8.9
4%.0
“%.0

COOLING
CANAL
coLp
END
Te.5
Te.5
Te .7
6.5
Te .5
Te.5
7.8
Te.9
7.2
M.
8.7
Te .0
79.5
85.0
82.4
el].8
80.%5
20 .4
8J.3
8J.1
79.9
9.9
7.6
9.6

DISCHARGE

92.5%
92.%
9.0
93.¢
§2.9
93,4
$2.9
92,5
91.5
94.0
94.5%
5.0
95.¢
95.9%
9% .t
5.0
95 .4
95.9
95.7
5.0
¥5.4
5.1
S6.0
94,5

«3.0
3.0
63.0
“2.5
“2.0
“2.5
«2.9%
“2.5
“2.%
“2.5%
“2.8
82.5%
~’-0
R
43.5%
3.8
“3.8
“1.9
“é.C
w41
b4
“6.5
44,5
465

C

43,0
“3.c
«%.0
2.7
“2.0
“2.9
“2.4
“2.%
“2.2
“«2.7
“2.6
42.%
2.8
&2.C
«3,.0
“3.2
«3.5
3.9
44,0
“h.2
“é,.0
445
“h.8
“h.r

we==ulahSTRFAP SEHSORS-~=

9
9999
“S9y
el il
“9999
999
“999%
9999
959y
9599
9999
9y
9999
595y
“5999
“9999
“999y
999
959
3999
“59%%
5999
99
"9SS

~em=YCaNSTREAP SE"SORS-==
.

45.8
“s .0
46.0
«6.0
45.2
“5.%
45.0
«5 .
“5.9
45.9
&5.17
46 .0
“s .0
6%.1
“b.d
4.5
“s.)
“b.>
4e .5
0.5
b
‘o.0
.y
“7.0

«5.9
4¢.C
“5.9
45.5
5.8
«5.5
©%.3
DL |
R
«%.2
DR )
&0 .8
«5.5%
5.8
«%5.9
&h.0
G0
“6 0
“b.Y
“b.e
“e.5
“b. ¢
“t.9
47.0

C

46.3
‘.
.o
“t 6
“6.3
“8,0
“5.9
«5.6
“5.¢
«5.7
“8.0
6.0
“t,.1
“b.5
b6
“t.s
“t.0
“e.7
“s.9
“7.
«7.4
“l.s
“7.t
“1.8

TUNIGIUD U0 oo —eimarencmenne mossa
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TABLE 76. DAILY SATER TEMPERATURE (F) DATA,
QUAD-CITTIES STATIULN, APKRIL 47, 1979
COOLING
CANaL ~ee-uOaNSTREAF SEFSORS~ =
TI®E  LPSTREAM [INTAKE g'l;“ DI SCHARGE » f c 0
~
100 AT.4 “9.2 19.C L 3 % &7.0 «7.0 “8.0 *9%
200 “1.5 49.5 4.8 §6.4 «7.1) &7.0 “7.8 5999
100 41,7 “9.8 8.9 96,13 67,2 47,2 47.7 *399
“«00 47.5 49,8 74.5 94.1 47.2 “%.2 7.5 =599
s00 “1.4 9. 8.4 93,8 “7.1% 7.0 47.5 #9999
«00 47.3 49.5 171.3 93.3 « .0 47.0 &7.4 #9599
00 47 .6 49.5 T74.0 2.0 «7.¢0 Lt 0 7.4 9999
800 47,1 “9.4 77.9 91.5 4o .9 “b.8 “T.3  e59%
s00 67.3 9.4 8.5 93.5% 46 .9 ‘e .t 47.3 549
1000 47.% 49.6 78 .6 94.4 &6 .9 “s.7 “T.2  *9999
1100 “7.5 “8.7 4.7 4.0 ‘6.5 “e. 0 47.2 #9999
1290 «1.7 “9.0 9.2 95 .4 4“6 .5 b7 «7.1 “559%
1300 “8 .0 “9.3 79.1 v:.9 46 .5 “b.7 “7.3 349
1400 48 .0 w9.5 8.0 5.7 “1.0 «7.0 7.2 *599%
1500 “8.2 “9.86 2.1 95.6 “7.0 «7.0 “«7.5 =999
1800 4.5 “%.9 tl.e 4.t “8 .9 «1.1 47,4 5589
1700 “8.% “9.9 8C.3 96.5% «7.0 «7.5% 7.9 #5999
18C0 Le.e $0.0 83.1 $4.0 a7.1 7.4 “B .4 02599
1900 45 .5 “9.5 2J.0 93.n &7.3 “7.6 49.0 #9995
2000 “8.7 “9.9 79.7 4.8 a7.4 “8.0 “8.% 3599
2100 49.0 9.0 79.0 5.9 47.0 «8.0 “8.% 9999
2290 49.3 50.0 74 .8 $i.8 7.0 “8.,3 48,7 9499
2300 “v.2 $0.0 Th.0 5.8 a7, “B.s “9.1 #5598y
2400 9.7 0.5 T8 .7 96.0 . “8.7 “9.2 950
TADLE 78, DAILY WATER TEMPERATULRE (F) DATA,
QUAD-CITIES STATIUN, APRIL 19, 1979
COCL ING
CANAL coeeUCakSTREAP SELSCRS=~~
TIRE  UPSTREAM INTAKE COLD DISCHARGE L] 8 4 v
END
100 49.7 “9.8 To .4 92.0 48 .1 $0.0 50,7 999
200 “9 .4 “9.5 8.0 93.2 “8 .0 “9.7 0.4 999
300 9.2 “%.4 T3 9.5 “8 .0 “9.5 50.0 #9999
4«00 4“8 .8 “8.2 77.0 9.6 “8.5 49.4 “9.% 959
so00 “8.9 “%.0 7.0 93.0 “8.5 «9%.0 “9.5 999
«00 LN ) “8.8 To.7 93.0 “8 .4 “0.7 9.2 9%
100 ‘b .2 48,7 17.3 3.7 45.5 “8.8 49,0 *59%
.02 “s.2 ‘8.8 Te.C 92.1 48 .4 “8.8 “9.0 999
60 7.8 e8] 78.1) 93.C “8.1 “8.4 49.0 #5999
1000 &8.0 “8.3 78.5 92.4 48 .0 LY 9.0 *999y
1100 47.% .,2 74.9 2.6 “8.1 8.2 “f .8 999y
1200 7.8 DL 79.5 $%.5 “«8.0 483 “B .0 5999
1300 41.7 DL 80.0 v3.6 “8.0 «8.3 “B.9 s999
1400 4.8 “s.7 8J.]) 96.4 “8 .8 “B8.¢ L9.0 *549%%
1500 7.8 “9.2 8..0 9.9 “8 .0 “8.7 “%.2 5399
1e00 47.8 “5.2 8l.C 92.C “8.5% “E. 6 9.4 e8999
17¢0 &1.1 “8.2 8.5 $2.7 “8.5 9.2 9.2 *95%
1800 47.8 “8.0 LIV v2.4 “8 . %9.3 “9.5 959
1900 61.0 DL 1.2 3.4 “8.0 “9.5 “%9.4 soy9
2000 L47.5 DL § #i.C 9.0 “7.7 “9.8 “%.0 #5599
2100 &7.9 7.8 8C.% iC.0 “8.5 “8.9 “9.0 999
2200 LR «l.8 LIS ) “h.0 L) “8.0 “9.1 *9y%
2300 1.7 .0 80.6 .0 e LY A% e
2«00 LR “0.2 U.9 90.5% “.n .5 A%.0 e
SUIPS DR 99NN - INSTAUMENT mALPWNCTION

TT. DAILY SATER TEMPERATURE (F) DATA,
QUAG-CITIES STATION, APRIL 18, 197

INTaKE

“e.2
40,3
“8.5
“8.3
“t.e
LLI |
47,9
47.8
«7.5
47,5
“7.9
“8,1
CL A
“h. e
“9.1
“%.2
49,1
49.5
«7.5
“%.5
45.5
“8.7
L9.8
a9,

COOL ING

CANAL
coLp
END

79.0
9.9
Ts.8
4.8
8.7
7.6
76 .6
Te.3
T4.0
78 .0
7.9
78.0
Td .6
T8 .0
8.9
Tyl
79.2
T30
80.2
80.¢C
8C.0
19.9
75 .4
T8 .0

DI SCHARGE

95.6
9e.C
9¢.0
85 .9
9.6
9.9
9.5
5.6
95.5%
95.0
9s.0C
5.3
9%.7
§e.0
95.t
9¢.0
¢ .4
6.0
96.0
$e.0
9¢.2
ve.4
$5.C
92.%

ce==J0uNSTREAF SELSORS ==
C

A 8 e
“8.0 «9%.0 49.5 9w
“«8.0 “9.C 9.6 o
‘8.0 DL 50.0 o9
48 .0 “R.9 “9.4 99
47.8 “8.5 “9.1 999
47.5 48.3 49.1 99w
1.0 «7.7 “h.9 09w
1.8 «7.0 ELEL L L ]
7.3 “7.5% “8.9 soem
&7.5 «1.5 “9.1 *99m
“7.5 “7.8 “8.5 e999
“7.5 «7.7 48,5 999
“1.5 7.9 “B.5 99w
“7.% “8.0 48,5 999
47.5 «8.3 “«8.9 959
“7.0 “n.5 “9.0 e59m
7.0 “r,s 49.2 99
48.0 EL ) “9.9 sy
‘8.3 “9.1 50.1 e9990
“h .0 49.8 50.8 *99m
“8.7 “9.8 SC.%  «9sm
“8.9 “9.9 50.86 #95%
8.y 50.0 0.4 *959y
“. 50.0 50.7 9999

V9. DALLY MATER TEWPERATUAE (F) DATA,

CUAD-CITTES STATIOUN, APRIL 20, 1979

Tasie
TIFE  UPSTREAM
100 “9.0
200 &9.0
300 «9.0
“00 45%.0
s0o0 4“8 .8
.00 48,3
0o 48.0
00 48.0
‘00 “1.5
1co00 4.7
1100 4% .0
1200 L8 .6
1300 48 .4
1400 48 .6
1500 49.0
1800 “v.0
1100 “9.3
1800 49.5
1900 4% .86
2400 $u.0
2100 $4.0
2400 5u.l
2300 SU.4
2«00 $0.5
TABLE
TIRE LUPSTREAN
100 1.7
200 1.7
300 “1.0
400 4.5
s00 7.0
«00 4“7.5
00 47.5
00 47.0
soe 47.6
1000 &71.9
1100 8.2
1200 “9.0
1:00 &8 .0
1<00 48 .7
1500 *9999
1800 9999
1700 *9ys9
1800 *9999
190 *999%
2000 *9999
2100 2559%
2200 “vee
%6 "9
R and e

INTARE

“8.2
48,2
an.!
“8.2
“-h,2
CLIS
w8,
“n2
UL
CL
LN
8,7
“h.7
“%.0
DL Y
“%.Nn
4“8
“9%.1
“8.9
“%.6
“r.9
“%.0
a0
.0

COO0L ING
CANAL
COLD  pisCHARGE
END

BU.e
79.5
8.9
v4.9
Ty .6
8,.0
LY
20.2
80.5
f1.0
8l.e
2.6
8:.5
3.2
3.9
£31.9
LW |
5.0
85 .0
5.0
5.0
83.5%
"
.

90.¢
9.
S1.¢0
92.2
92.3
92.)
9.3
93.)
2.9
93.¢8
§6.1
$5.0
9.8
95.¢
95.¢
§¢.5
$5.9
95.8
95.4
§c.0
9e.C
¥5.6
e
..

~e==YCaRSTREAP SENSORS--~
L] L] 4 L]

48,1
48.3
‘8.2

CL Y
“8.5
“0.5
LN
“8,2
“8.3
“8.3
L1}
40,7
DL |
8,7
“9.0
“8.5
“8.t
49.8
0.5
50.0
50.4
st.e
1.0
51.¢C
51.4
$1.3
50.9

49%.0
“%.2
“%.0
“%.0
w80
“%,.0
“%.c
“hae
“0.0
a8,

“8.5
“8.8
“8.2
“8.2
“6.0
LIRS
“
“hh
“h.t
«7.0
47,4
“7.4
.'o'
..

9"
e
99
9N
"9
9
59
e
59
m
9%
9
“en
959
5"
M
99"
AL ]
99
99
*555e
LAA A
e
e

LR L

O
Y

1
{

14l
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TABLE Su. DAILY WATER TEWPERATURE (F) DATA,
QUAD-CITIES STATION. APRTL 41, 1929

COO0L ING
CANAL memeUCaNS T EAR SENSOKSmn~
TINE  LPSTREAN  INTANE COLD  nrscwance B ® 4 v
N
100 "8989 9.0 85.3 2.0 998y 50C.% “8.7 #9999
200 055489 “9.5 4.5 $2.1 “995% SC.¢ “B. 5 94989
300 *%95y 49.5 fs.0 e1.5 *99%y $0.90 48,8 e9y9%
00 *999% “9.4 $3.0 9C.6 *5959 “5.¢ «9.0 eayey
s00 *559% “9.5 fL.5 89.,% 5595 9.5 “B.9 e95%%
€00 "G5 “9.5 8.7 LR °N99% £9.5 49.0 #9999
100 945y “9.5 AL .0 a8 . ¢ vU569 49.4 “8.9 5999
800 e5 599 49,4 80.7 89.9 “9959 5.2 .6 9399
$00 549y «9%.0 8..5 §5.3 *5559 45,1 9.5 #5358y
1uoo L9 .e “9.2 8u.5 89.0 *5999 «9.0 “9.1  eyw9y
1100 L9.3 48,0 85,3 89.0 *996y 4%.0 “9.0 5993
1220 L5 .- «5,0 Pd.2 8%.0 LAR A “9.1 «9.1 “5y89
1300 L. “%.1 81,0 86 .S G55y +9,.1 “9.0 5999
1400 4v.5 9.5 8l.d s9.¢ *59%9 49.2 49,1 5955
15%0 49,0 “9.8 LPE 9.2 °9599 «9.5% “9.0 e999%
1sC0 Su. $C.0 1.9 5€C .0 09559 “5.% “9.%  ei9sy
1700 SJ.0 0.0 Bl .0 sc.S 0596y €°.5 “9.5 euy9y
1800 Su.ld $0.1 83.¢C " 1.8 559 w9, “9.6 349y
1%00 $3.1 $0.0 LY 90.8 29959 49.7 .6 e5989
2000 $0.1 50.0 LFEs 91.C "S85y 9.5 49,7 #9989
21c0 $2.0 $0.0 “dS g - *995Y $0.C Ce2 o3999
2403 “9.y “9,.9 L §i.¢ *59¢y 3C .1 50.1 5999
2300 &5.0 $0.0 9.4 9.6 *55Sy 50.5% 50.3 #5599
2400 *H99% 3.0 820 92.13 *5399% 50.8 50.% *5s99
TERLE B2, DANLY SATER TEwPERATLRE (F) OATA,
QUAD-CITIES STATIUN, APRIL <43, i909
CON ING
CaMAaL cemeUNaRSTREAN SENSONS~~n
TIRE  LPSTREARM INTAYE COLD  plSCwaARLE A [} ¢ v
END
100 S3.8 +3.3 fe.l 92.¢ 9549 52.8 23.5 #9999
¢00 $3.7 %32 f4.L $2.9% “598y 5.7 3.4 #9999
300 53.5% 3.3 02,7 52.8 LA L 52.9% 3.4 #9999
&«00 $3.a 5%.3 8.3 92,5 *H9Sy $2.5% 23,8 #9999
s00 $2.8 $3.2 82.3 ¥3.8 L A $2.2 5%.0 9399
«00 2.5 3.0 L 14,0 25959 2.0 S2.%  29%99%
100 S548.5 %3.0 LR | v5.8 We3ey 52.C 92.% #8999
800 $3.5 $3.0 82,1 b2 eN98y 52.¢C 22.% 20495
s00 §3 .4 53%.0 L 9.1 eG355 52.C 52.% *85%9
1000 Sh.w 81,13 3.9 9¢.3 “G55y $2.0 S2.6 #9999
1100 $3.% Sy, 4 B& 2 93.7 *Ly6y P TS | 2.8 %5499
1200 $3 .0 3.4 Ps.9 5.3 *C§Sy 52.% 952.% «S9%3
1300 L $4.0 £5.7 %%.0 Sy $2.3 53,0 e999y
100 .0 56.0 L ¥5.1 “GaGe 54.5 2%.% #9%%%
1%9%J Se.d S4.2 Ae.S G5 .t cI9%y $2.% 3.4 #9499
1600 Sw.l 54,13 fo.5 16C.C LR A0 22.7 S3.¢ 285599
1700 “4.3 24 .° *a .0 3CL,.¢C €598y 52.¢ 3i.6  *9999
1390 Se.5 S5h.8 80.9 100.0 *6s99 23.0 5441 954595
1900 e.0 54.5 21.5 102.0 “Su 9y $2. 1% 54,7 o§y¢H
2000 $4.9 4.8 1.4 19041 *598% 2.8 54.5 0999y
2100 S8.9 5.9 67.3 Ll .4 eG9hy 53.§ 24,5 59999
2200 Sv.d 54,9 87.1 1¢C.% *99sy 54.0 5.4 999y
2300 fa.0 $5.0 6.9 | VL | “9999 54.0 56.0 #5509
2400 S«.3 5.2 87.4 100.4 *G90y 54,3 36.1 9993

SUSR9 Ok Y999 <« INSTRURENT ®ALFUNCEIOUN

TABLE

Timg

100
200
00
«20
500
00
we
800
$0G
1000
1i00
1200
1300
1«00
1520
100
1100
1500
1400
2400
2100
2200
2300
2400

TasL:

Timg

100
200
300
«C
500
00
00
s(0
00
1600
1100
1203
1300
1403
1520
180
1706
1800
1900
20C0
2100
2200
2300
2400

Bl. DALY WATER TEwPERATURE (F) DATa,
QuAL=CITTIES STATIUN, APRIL <424 1978
COOLING
Cann: cemeuCaRSTRY AR SEHSOKS==m
UPSTREAM  INTamg COLT  pyscrarce ’ 8 ¢ v
EnND
*959 $0.2 fl.e ¢.7 *9y5% 1.0 50.9 *999%
*9599 50.1 Bé.S 9C.0 *9999 51,2 50,5 9999
656, 0.4 “2.5 9C.2 *595% 51,4 50.4 *9999
259699 sC.?* Bl.e sc.0 *5999 1.0 5046 *959%%
%539 $0.6 82.1 89.8 9959 51.3 50.0 #9999
*559% 50.3 8.5 49.4 *9999  50.9 “9.8 e9y9y
"5y 5C.0 81.0 8.5 €999y 5C.9 SC.0 e959y
5.5 $0.¢ fl.2 PN *99%9  50.0 50.0 #9999
5d.% $9.3 18 8c.1 *95%9  50.C ST #9999
£3.7 $9.8 2.0 £9.% 0599  50.0 30.5 #9999
£i.0 5).0 L | 9C.2 2599y L0.4 S0.4 #9999
S) .4 51.4 r2.7 90.5 *99%9  50.% S0.9 9999
Si.e $1.8 83.0 9047 *5%59 50,7 50,7 #9999
$2.1 $2.0 3.3 4.0 2598y 51.C SC.9 #9999
$2.3 52.2 3.8 %4.0 “099y 51.0 S1.1 #9999
$2.8 52.5 £3.5 94.9 5159 51.3 L1.% e9999
S2.0 52.% F1.4 we . *59%% S1.4 51.8  *999y
§2.¢ $2.6 LY 4.5 *999% 51,9 52.1 *9%99
2.5 2.7 4.5 95.0 *99%% 52.0 571 *995%
53.0 52.7 Ba.9 9%.3 *59%9  52.0 52.8 #9999
3.0 S$7.8 24,9 94,7 29599  %2.7 S0 #9999
$2.5 53.0 £4.5 $3.0 *Svsy  S52.8 $3.0 #9999
2.0 $3.0 LY §7.8 *995%  52.8 S1.6 949y
$2.1 $3.0 6.3 92.% *99%y 2.9 23,5 #9999
B3, DAILY WATER TEMPERATURE (F) DATA,
CUAD-CITIES STATIUN, APRIL 24, 197§
COOLING
CANAL ceeedCaNSTREAN SEPLORS-ew
UPSTREAM INTAXE :;;9 DISCHARGE ’ 8 4 v
€3.9 55.2 81,1 100.1 9999  S&.4 56.0 <099y
$4.0 $5.3 87.1 16C.23 09959  54,? Se.0  svuse
54.0 55.% 87,20 T | 29959 56,0 56.5  *999%9
4.5 $5.3 7.4 1.C.1 *995%  54.0 Sh.2 #9999
Su.2 95.6 Su.6 9.9 9999 54.0 56.2 *9999
$2.9 $%.2 8c.% §6.¢ *5959 S4.4 58,6 *999%
e4594 $%.7 f..8 99.% 6969  S4.¢ 56,5 #5999
*qyay 58,5 LTS | 9.0 *9999  54.0 5T.1  *999%
€959 5%.5 7.0 §9.8 *595% 53,7 $7.4
PEET 55.5 87.0 §9.9 25959 53.% 57.4
e599y $5.5 £7.0 9.9 29959 53,5 57.0
LT 55.3 . .2 §5.2 *5559 53,4 56.7
NGty 55.5 fo.0 99.3 9549 53.9% 26.5
*3559 55,8 fe.6 6.8 *59sy 57,8 56.9
"G 45y 95.¢ Bo.8 LR eSy9y 3.9 36.0
LEELTY 55.9 7.2 $s.0C *59%9y 3.9 9.9
“595y 58,2 7.0 5¢.% *5959  33.¢ $5.5
89469 Séul 7.1 sS4 *56%y 54,4 56.1
26155 55.8 Bi.3 $6.4 *G9%% 55,0 55 .4
5499 55.8 81.% 98 .4 “994%  55.2 $5.2
ssyey $5.1 67.2 8.1 *559%  55.1 5%.1
T 4.3 fo.8 1.9 *99%y 55,1 55.%
*959% $%.5 LR 97.¢ *999% 5%.1 55.0
*9399 5.5 07.0 98,0 9999  Se.2 54,8 #5959

TYNIOIHO 4004
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TABLE 86, DAILY SATER TEwPERATLRE (F) DaTa,

OUALU-CITIES STATIUN, APRIL 25, 1979

COOL ING
CANAL wemeulaNSTREAP SENSORS-~=
TIRE  UPSTREAM INTAKE CU;“ DI SCHARGE . [ (4 M
EN
1%0 9999 5.0 7.0 94.0 *9999 5. ¢ S4.8  *999%
200 *9999% 56. 8 B7.4 98.0 *595% 5.9 55.2 =9
300 9999 54.9 81.2 98,1 *59%% 5.0 56.0 *99%y
~00 *9999 $%.0 87.1 9%.1 9959 $%5.2 55.2
00 *996% 5%.0 87.3 8.2 *9999 55. 4 5.1
«00 29999 5.0 87.5 98.% *9999 55.3 5%.1
1006 *9399 $9.5 2.0 90 .8 *59%9 5.1 $9.2
.00 9599 5.3 8. 98.¢ *99%9 5.2 S54.8 =999y
00 *5999 55.7 87.8 98,8 *999% 54.9 54.1
1000 *9499 5%.8 ar.5 99.0 *9999% 54.5 54.1
1100 *9999 5.3 8d.2 9¢.4 “9999 56.5 S54.8
1200 *599y 38,5 LT | 99.¢ *5959 54.86 Sh. ¢
1300 ©9999 56.6 8.4 §9.8 *999y 54.8 55.2
1400 9999 8.2 85.0 100.0 *59%9 54.5% 5448 599
1500 *999% hel 88.3 16C.0 *9959 S4.8 54.9 *99%
1800 29999 56,13 5.6 10c.¢ 29999 54, 54,9 #9939
1180 *ay99 56.1 88.¢ 1¢c.0 29569 54.9 54.9 *99m
1890 929 $6.1 84.5 99.9 9999 $S.2 55.0 #9999
1%00 *9599 $6.? 9.1 99,1 29959 $5.2 59.5 *99%
2080 *9999 56.5 88.) 95.1 9999 5.7 55.4 #9599
2100 9499 5.6 fe.5 $7.5 “99%9 $5.¢ 55,2 599
2200 9999 56.0 84,5 96 .9 *9959 6.0 54.9 *9999
2%0 4999 5%, 83.5 5.8 99y $5.9 54.9 s
2400 *9999 $6.0 2.9 .0 e ss.¢c 55,7 sawm
VABLE 00, DATLY WATER TERPERATLAE (F) DATA,
QUAO-CITIES STATILN, APRIL 47, 190®
COOL ING
CANAL ceeeLlahSTREAP SEPSCRS~-~-~
TIME UPSTREAR  INTAFE COLD DISCHARGE A L] C “
END
100 29999 55.4 LIV 8.0 *9999 54.6 55.%  *99m
200 *598% 55.3 9.5 8e.1 *9969 54.5% 55.% e59%9
300 9999 $%.2 Td.1 s?.C 5559 54 .5 55.% *99,
«00 *9399 55.2 77.8 87.4 9959 54.% 554 29999
so0 *9999 54,9 75.3 87.% *9999 54,13 55.1 999
400 *99%9 55+ 71.3 87.% *99%9 56.3 54,9 #9999
100 *5999 54,7 77.% 81.c *59%9 S4.C 54.9 999
.00 9999 56.8 774 87.0 5959 564.0 54.9 *99%
s00 *59699 S4eb 6.8 86.5 *999% $3.9 54,6 999
1000 *9999 54.5% 78.7 86.1 *9999 53.9 54.5 *99%9
1100 *a399 54.4 To.4 85.9 5999 53,5 4.5 #9999
1200 *5495 54.5 75 .3 81.% LEETEY $3.% 54.%5 «99%
1300 *8y9y 54.5 TS ét .5 “9999 53.4 S4.6 *99%
1400 *996% 54,6 T4.0 84.C 99499 5.4 54,1 *9%%9
1500 9999 4.2 3.0 81.C *9999 5.0 24.0 #9999
1620 #9999 $3.% 4.9 17.4 #9955 $3.9 5%.% *55%89
1700 *9 569 $Y .0 2.4 6.8 595y 53.0 53,4 o099y
1800 °5 999 $3.0 1.8 4.5 *9949¢ $2.9% 53.4 w999y
1%00 *5999 »3.0 71.5% 13.0 *5995% 52.% 53,37 e59%
2000 #6999 $2.5 70.9 T1i.4 *55¢9 2.9 5%.0 e999%
2i¢co0 *599% 2.5 1.0 “5999 52.9 52.9 5999
2200 *999y 2.5 70.9% .58y 52.4 52.% *%y93
2380 *9599 52.% 70.% $2.% 52.5 999y
2400 *939% 2.0 70.0 $2.0 52.% 9999

SUNNY DR Y99S - INSTRUMERT MALFUNCYION

TABLE 05, DAILY WATER TEWPERATURE (F) DATA,
QUAU-CTITIES STATIUN, APRIL 28, L9079

COOLING
CANAL ceeeDCaNSTREAP SENSORS-~-~
TIME  LPSTREAM  INTAKE COLD OISCHARGE a ® 4 L ]
END
100 *9999 $e.2 82.% vé. 0 9999 54.8 55.5 9w
200 °999% 55.5% Bl.8 94.0 *999% 54,9 55,1 9
300 *999y 58.0 gl.e 94.0 *99%y 4.5 SS" e
«00 *999% 55.5 81.2 9.5 99899 54.5% 5.4 9w
$00 “9999 55.5% 81.0 93.% *999% 54.3 55.0 =9
€00 *9999 5.3 8J.6 9.4 *9959 54.1 55,0 99
100 *9999 S6.6 03.2 9.2 *9999 54,0 54,8 99
200 999 S4.e 8C.} ¥3.0 "G99y 56,0 4.5 9,
200 *9999 $5.0 807 9.5 54,0 54,7 59w
1000 *9399 $5.0 8.0 3.7 54.0 54,9 99
1100 *9499y $8.2 79.% 94.2 54.0 54.9 *99w
1200 5559 $5.0 79 .. 4.5 54.1 S5.C 9%
1300 *9599 $%5.6 80.5 94.5 54,1 54.9 999
1400 *9599 5.6 9.0 5.0 *59%% 54.1 55.0 e*99%
1500 *9999 5%.8 8J.0 9s.0 $56.2 $5.0 99
1800 9399 8.6 sC.5 95.1 54,3 55.4 9599
1780 “0399 $5.5 80.3 5.0 54,2 55.5 *59m
1800 599y $5.5 0.0 94 .0 5999 54,2 55.6 *5ym
1900 *9999 5.5 80.e 94.9 9999 56.5 55.% 99wy
2000 *9999 $5.5% 80.5 .0 “5999 54.5 55.9  s99%y
2100 *9399 $5.3 80.8 90.7 9959 S4.¢ 55,8 55
2200 9999 58.2 £0.5 8.5 5959 54.9 56,0 %99
2%00 “999% $%.) LI 8e.s 9959 S48 55.9 so9m
e 9990 5.4 0.5 8.5 998 8.7 35.% v,

TABLE 7. DAILY WATER TEWPERATUAE (F) BATA,
CUAD-CITIES STATION, APRIL 28, 1979

COOL ING
CANAL cemeQCuNSTREA® SEFSDRS-=~

TINE LPSTREAN INTAKE Eg;b DI SCYARGE ’ ) C [
100 *9999 $2.0 61.9 9.7 9999  51.9 52.0 «99%9
200 *5999 s1.7 t7.0 09.2 999y  51.9% 52.0 *99%9
300 *9999 58.7 64.3 87.0 9999 S51.% 52,0 999
20 5999 53.5 8.0 1.6 9959 51.4 52.0 *»
%00  *999% 52.3 67.0 89.7 9999  S1.2 S1.0 29599
«0u *999% $2.0 to .y 8.5 *999% 51.0 S1.80 95
0o *9999 S1l.e 85.5 8.5 *9999% 51.0 51.7 s9sw
00 9999 51.6 5.3 87.0 999 1.0 S51.6 *9%%
°We  *9999 S1.4 €5.0 86.% 9959  S1.C S1.9  eesey
1000 9999 St.s 68 .0 47.0 *95999 51.1 51.9 99w
1180 5999 52.0 T4 §2.¢ *9999 s51.1 S1.9 99
1200 #9999 52.6 73.6 94.5 *23%9  51.5 51.9 9999
1300 9999 53,2 T4.% $2.5 5999  51.% $2.1 #9999
1400 #9999 53.5% y e 93.0 999y  51.% 52.4 *999%
1500 *9399 3.8 73.5 $3.2 *9599 51.9% 52.3 5%
1800 5499 53¢ T4 9.0 999y 51.% 52.% eo59
1700 *99ay 53,8 3.0 93.C 9555  51.¢ $2.0  sauee
1820 *59%9 9.0 5.4 93.5 *5w 9y 52.0 52.5 "
190G *599% 54.5 Te.2 9%.0 9999  52.0 52.5 9599
2000 #2349y S4.b 7e.5 9%5.4 *999%  52.3 53.2 *9999
2100 5999 56.7 5.4 95.¢C 9959  S2.4 57,3 598
2200 54.9% 75.3 .0 “a99s  52.% 35,1 s
2300 54.5 75.2 ".0 999y 52.4 33.1 e
2+00 4.0 7%.0 ".e 999y 52.9% 3.8 *%eme

TUNIEND Y00Eonmrce rvanmmemorsnee noswme



£el

060 6/01

TasLe

Ting

00
20u
ico
«0a
500
€00
W0
s 00
900
10C0
1109
1400
1300
1«00
1500
1¢00
1100
1e00
1500
2400
2100
2200
2300
2«00

*9999 (R 9949 -~ INSTRUWENT FALFUNCTION

8. DAILY WATER TEMPERATURE (F) DATa,
CUAO-CITIES STYATION, APRIL 49. 1979

UPSTREAM

2999y
e G99y
LA R R
*8989
*99hy
rauey
*G 98
*Gw9y
nNNSy
*5999
*0499
LR
*53Gy
*5489
fhuay
LA
0999y
"G99y
9599
*3989
e594%
*%9Sy
"898y
5599

INTarE

56.9
*9590
5.9
58,0
$%.0
88.2
55.4
$5.2
54.5%
55,0
56,98
56 .1
3.7
5%.4
$2.7
531
56.1
$3.9
52.0
51.2
50.9
20.%
$0.2
0.0

COOL ING
CANAL

COLD  olSCHARGE
END

Ts.0
*N9 9y
79.1
5.3
T5 .6
15.¢
75.3
75.0
T4.9

96,9
*559%
v4 .9
$2.1
1.4
1.4
91.0
S2.¢
9.9
94,0
94 .6
6 .C
93.7
92,4
94,0
$%.0
S¢ .1
9.4
(LS
t7.¢
ot .9
5.8
e9.C
12.2

cee-yCahSTREA® SEMSORS-an
8

B C v
*9959 52.9% 52.8 #9999
9389 5998 9999 5958
*5359 52.6 52.6 *959%
*996y $2.7 52.4 e59%
*9999 32.4 S52.4 *959%
“9959 $52.3 S52.6 5949
Gyt y 52.2 52.1 #8999
*6599 52.1 92.0 *9%%%
*55¢6y $2.C 51.9 #8599
*9999 51.7 51.9 e99%9
9959 Si.e S1.6  *9999
*5yTS 51.5% 51.5 ey58y
*05%9 51.% 21.5 53599
eGysy $1.9% 51.5 e5u5%
*6999 51.5% 21.5 w999s
e595% S1.4 31.% 99499
2595y 51.2 51.3 e59%%
*99%y 51.9 51.5  *9599
4399 $1.% 51.2 #5469
LR $1.0 51.0 #9499
*9y99 sC.® 51.0 #8999y
*99¢y 5.0 51.0 998y
996y $C.Y 50 .8 o555
*5999% 50.e 51.0 #9999

TasLg

Timg

1%
400
300
«00
$00
«00
00
800
900
1600
1100
1200
1,00
1-00
1500
1e%0
1700
1800
1904
2600
2100
2200
2300
2400

$9. DAILY SAYER TEWPERATURE (F) DATA,
CUAU-CTTIES STATIUN, APRIL 30, 1979

LPSTREAR

*qu6g
*998y
eayng
5989
*599%
*398%
*59%y
399y
cS4999
L i)
9499
.C'QQ
LR
29499y
6599
2599y
L ™
G498y
*5959
*999§
5359
*a999
*599%
*9939

INTaxe

50.0
50.0
'0’0 s
«9.5
4%.3
«5.1
5.9
&8.8
48,5
48.5
“8.7
“5.7
9.0
«9.0
“9.0
«%.0
“8.9
“a.n
.8.9
“8.7
CLPY |
48.9°
“3.9
«8.7

COOL ING
CANAL
coLo
END
eT.0
te .2
to.l
$7.5%
ed.1
6.0
6.5
t4.5
64.5
£5.5
to.5
65.5
83.3
6o.5
te .5
1.5
67.5
67.5%
b8 .0
69.9
TC5
T1.3
2.0
2.0

OLSCHARGE

(1 2N
8.2
[T
et .C
e7.8
6e.9
e%.C
o4 .0
6b.%
7.7
.0
9.0
er.s
1C.6
12.4
7.2
8.C
79.5%
8c.0
82.4
2.0
81,5
8.
88,0

eeeQCabSTREAR SENSORS~~e
L] 8 ¢

9949
“594%
*9989
9959
*9999
*9999
*559y
*999y
*995%
*599y
“S4%y
*595%
G99y
5949
eS8y
996y
5959
"9y
*5399
*993y
995y
*99%9
599y
9599

50.e
SC.e
s0.8
50.4
50.1
50.0
SC.t
DL
“9.4
“9.3
“9.%
“9.8
“9.4
9.4
9.3
“d. 4
«9.4
49.5
“9. ¢
“9.8
“%.5
9.0
“9.0
“9%.0

S0.8
$0.9
50.5
50.5
50.3
50.1
sc.cC
“%.9
“9.4
49.3
49,5
“9.%
49.4
“9.2
“9.4
“9.2
45.0
a9
49.1
«%.2
“9.2
.92
“%.2
“9.1

e
e
“9en
e
599
999
599y
599y
“9%8s
*5999
999
*9999
999y
*599%
9999
*Seey
5999
G999
5989
“5999
5999
“949y
LAl L)
999

TYNISIL0 Y00d

SIONIIOS TVANIWNOMIANS NOLIZYH
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I

143

¢S50 /01

ThALE

100
220
3co
%0
s0n
.00
102
800
990
1699
1170
1200
1300
102
1500
1870
1700
1400
1902
2000
2173
2200
2302
2400

Fe. DAILY wATER TEWPERATURE (F) DATA,
QUAD=CITIES STATION, mAY S, 1979

He " Irsha

039y
LETLTT
*599y
*539
*9399
999y
*9999
9599
*5 45
*2s%
“5599
°N5%3
099y
*3359
"33
“9%99
.39
*9599
333
.89y
c9v9v
9499
*999%
9999

futarg

$1.9
$1.%
51.3
$1.7
S1.»
51.5
51.%
51.5
51.3
51.%
$2.2
52.2
$2.¢
53.

$3.5%
3.2
$3.2
53.3
33.%
S5%.%
$3.3
53.5%
$3.5
53.5%

CuDt iNG
(Y
o
it
8l.q
8J.9
T4.¢
Te .o
78.0
77.8
77.6
T1.6
7.1
7.6
7.0
Te.2
78.1
3.5
7@_0
3.6
74 .8
9.1
3.5
8).4
BU.S
81.0
LT
1.5

T I LR ™

LL N
87,8
47.1
8.3
65.2
LI
86 .4
87.1
EL S |
LL
86.9
9.0
9.5
91.0
.0
%1.0

1.6
v1.6
1.9
92.8
93.4
3.8
93.9
.4

wera PANSTREANP SEMUIAS-we
A

Si.9
Si.%
§2.)
S51.9
S1.8
S1.e
51.5
51.5
$i.5
$i.5
$1.5
$1.%
S$1.5
$1.3
1.5
Si.e
S..5
Sh.e
Si.5
S1.8
S1.7
52.4)
5.9
s2.0

TABLE 9%, DALY WATER TEWPIRATURE (F) DATa,
QUAD-CITIES STATICN,

Time

100
200
300
«Na
S00
&00
100
L 17
330
1099
1100
1200
1390
1600
1500
1600
1700
1490
1900
2000
2100
2200
2300
2600

UPSTREAS

*9%9y
*359%
9504
“9499
*94599
$9999
*9999
*5993
“9399%
599y
“539%

§2.5

5.1
3399
°9499

55.6
*3999
5393
*9999
*9999
*9999

e

INTacE

55.8
*3343
*I999
LERRE]
39499
*3999
9943
LEER R
*3933

6.0

56.1

$6.5

Ss.7

$T.2

57.5%

$8.0

$9.2
$3.5%

58.5

58.5%

54.5

58.5

8.

L LI

CHOULLING
CANAL
co b
END
82.5

*939%

*3399

LER R

5399

*uG 9y

“93099

*3i99

*5369
8l.6
82.5
8s.6
2.7
83.0
82.3
82.7
8131.5
93.5
84.0
LU |
LEN ]
84l
8.6
.5

Yy 7.

DISTHARGE

.5
999
*5999
*:939
*i939
*3999
*995%9
*354%9
*359599

6.0

9¢ .5

$7.0
1.5
8.8
.
8.5
99.3
9.8
120.0
100.0
120.0
100.5

.4
190.2

SINIY DR 9999 -~ INSTRIUNENT RALFUNCTION

1979

52.%
52.6
32.%
$2.5
52.12
$2.0
52.0
51.7
51.7
Si.»
$2.0
$2.0
52.1

52.3
52.5%
52.5%
52.6
52.7
53.0
$3.2
3.3
33.%

$3.%
$3.%

*i999
ey939
*4343
*599%
®i949
*ya99
eI999
;949
5999
LA AL
*3939
24649
*i399
*3339
*3939
*9999
*309%9
"5399
*3939
*5999

3999
*9399
23399
9999
139
*3999
3999
*3599
*999%
“3n
“99ey
*9ye9
*3393
L9599
5999
“999%
Lah AL ]
LR AL
“3393
*399
*5999

e DURNSTREAF SENSORS ===

$2.0
*959
*999%
*5399
*939%
*999y
*95 ¥
*9995
*5999%
*599y
"Gy
*59%3
*3399
5999
*N59y
*598%
*9999
3393
*5599%
“939%
*55%93
*2999
el
"

55.13
"i539
*3999
1939
*3999
*3999
®i939
*399%
*9939

5.0

56,.°

8.1

5%.3

5.5

5.7

Se.0

Sé.1

6.5

56.¢

S6.8

57.0

ST

.8

$T.s

C

©999%
LERRE ]
5999
*jiar
*IN99
L A
*iend
*35

*393%
3999
"H999
*i%99
23999
3999
*39%9
*399%
*5993
3339
*3949
5999
3349
*399%
ey
e

999y
“3499
“999%
*3 1%
*99
°999%
39
5999
3
*.999
9999
359y
*9999
*5999
5999
9999
*39
“939
59
*999
“ievy
999
o
e

TABLE  95. DAILY waTER TEWPERATURE (F) DATA,

QJAD-CITIES STATION, WAy

UPSTFEAN

LA L]
“5339
*539%
“599y
*9999
*599%
3399
*9999
*5399
5599
9999
*3139
*9%9
*3999
*3%99
*3¥93
*3999
*99599%
*9999
*5999
9493
*9999
e
e

T4TaxE

$3.%
$3.5
53.8
3.8
53.%
53.5%
$3.5§
$3.3
$3.%
53.5
53.%
$6.2
L
56.9
$5.1

5.3
55.5
55.5

55.8

5.5

55.5

5.8

$S.8
8.4

Cont ING
CANAL

COLD DISIHARGE
END

"L
81.5
BL.9
Bl.9
82.)
82.0
1.5
81.5
L
#2.0
82.2
82.9
LE
3.2
83.1
¢33
8e .9
3.2
82.5%
82.¢
82.3
2.3
82.3
2.4

¥4
2.5
¥2.0
¥2.1
2.1
92.4
2.5
92.3
93.%
¥e.0
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TEILE ISI. DALLY wATER TEWPERAI

QUAB-CTITIES STATIUN.

TIME UPSIPEAM INTANE t1

100 Te.D 7.9 LET ]
209 Ted 16,1 3.5
303 Te.5 1.1 R9.5
«00 Ta.n 76,5 £3.3
500 T6.5 16.5 89.0
00 Taot .4 83.2
Tan Ta.0 1,2 e7.5
®00 6.5 18,0 LIE
00 % .5 14,2 7.6
1009 Ta.w 14,2 “7.7
1100 Te,? Tauh LE
1402 Te.9 Te.? 8.1
1300 75,1 7%.3 8e .
16400 5.2 1%5.% As.7
1500 7.3 1%.7 89.0
1600 %5 75.9 9.6
1700 7%.% 1%.9 A9 .6
1 800 15%.7 5.0 90.0
1400 7%.0 5.7 90.0
2000 75.5 75.4 %0 .1
2100 75.3 S.2 9).3
2200 75 .4 75.1 90.4
2300 75 .% 16,8 50.5%
2«00 75.5 T6.9 90.0

TARLE 153, DALY wATER TEwPERAM]

CuAR-CITIES STATIUN., JuLY
i ML
L
TIME  UPSTRFAM  INTACE L DESCHARGE
M

100 76 .2 1¢.0 91 .8 109 .4
207 Te.% 76,3 91.3 139.0
00 T6.% 5.7 i3 108.2
«00 Te.0 75.3 1. 107.9
S00 Te.6 71%.9 3.7 127.5%
.2 Th .4 1%.) 9).9 197.2
0 17.0 6.0 .2 137.0
A00 11.n 16.) 8.7 136.9
kR Te . R i, 6 8?.5% 106.7
1000 T6 .0 T6.3 LR 127.0
1103 Te.l Te.8 f3.8 106.9
1200 °999% 17.0 850 Ww7.4
1309 “9994 16." 3.7 138.2
1400 8999 16, 3.2 107.5%
1500 9999 1. S L.l 129.8
1623 *9494 16.% ?2i.5% 110.5
1 700 *9999 5.6 92.2 110.8
1832 *9 393 6.5 93.3 1.5
1900 "9 76.3 93.5% 13,2
2000 LA 6.0 93.7 111.1
2100 *599% 6.0 9.l 1.3
2200 *9599y 6.1 3.0 111.0
2302 *5499% 8.2 93.0 110.7
2400 *999% 6.0 93.v 129.¢

TI999 MR FIF o= INSTRUSENT SALFUNCTTION

URF (k) DATa,

JaLy 1.

D1 ILHARGE

108.0
1)6.%
LS
97.6
¥7.¢6
97.%
6.7
¥6.2
7.4
¥1.5
99.0
9.9
o

ivZ.?y
123.7
13%.0
105.2
126.5
104 .6
125.0
136.9
106,86
106.%
106.0

1919

~e==D0aNSTREANM

*5999
339
*399%
*9999
*5993
*0999y
*939
*9993
999y
*959y
*999%
*9393
1993
29499
999
*5399
©5999
*9993
25399
*999%
*3399
*9999
9999
599

URE (F) DAYa,

1979

~e==JluNSTRAFAN

©9999%
9993
°9999%
*5999
*9999
*9999
9393
*319:
*9599
LETLF]
*%3199
9999
"5399
*9969
©59999
*999%
9589
*3493
“5999
*0599
*9993
*1995%
9999
99973

]

13.¢
T3.¢
6.9
1.0
14.0
76.3
Th.s
Thob
16,2
14,3
6.2
.3
Te. 6
T4.8
Ta.p
74.8
Ta.8
16,7
767
14.6
14.5%
T6.6
T4, 8
1.9

3

16.0
1%.7
T1¢.0
16.%
76.3
.5

]
6.6
4.5
6,0
78,9
6.5
16.7
16.)
75.0
15.3
Ta. 0
A
T16.8
1.5
16.5%
6.5
74,9
1.8

SENSDRS=~~

“3i999
LR R
3939
*9999
9939
3999
°33129
*399%
*9999
*3999
*3239
“33
31999
05999
°3939
3999
*3999
*9999
9999
*3939
*3339
*3939
*5999
%5999

v

3.6
73.8
T76.3
6.7
T4.5
73.9
T4 .0
©3999
Te.9
Ta.b
Ta.d
T3.9
6.2
T6.2
T,
Th.d
762
T4.0
29999
76.5
T6.0
6.6
T4.5%
Ta.b

SENSURS - -~

(

9998
*3939
*3999
3393
*3999
O'QQQG
*%939
N EEE]
€3340
*399¢
*5999
3999
LER L
°3933
*q949
3137
4999
®y939
*9939
°y99%
4999
*39%%
*393%
*39399

J

1.6
1.
7.3
1.3
77.3
T7.6
5.0
8.9
7.5
7.4
09359
*9999
LERAE
"5399
*9593
“3i
9399
°999%
*9993%
5999
*339%
9999
*9999
*9999

TaRLE

Ting

100
200
no
«0u
soo0
e00
T00
L]
th B}
1000
1109
1200
1300
1400
1500
100
1700
1800
1900
2000
2100
2200
2300
26400

TARLE 1%,

AR L L

100
200
na
«0)
500
300
700
ann
903
1000
1100
1207
13923
1400
1500
1009
1700
1800
1900
2000
00
2.
2300
2400

e J0uNST2FAN

1572, DAILY BaTER TEMPERATURE (F) DATH,

CQuAD-CITIES STATION, JuLY 2, 4919
MY L0
Wi

UPSTREAM INTadg L0 DESTHARLGE A
75 .5 16, % 9.0 135 .4 *0599
15.6 14.8 90.0 12%.2 *9993
75 .. 16.13 90.0 135.7 *9993
Te.d 16,8 89.6 105.1 *9999
Te.0 716,48 83.8 104.6 *9993
Te.5 1%.0 f8.3 103.9 29999
a6 .4 5.2 88.0 103.8 29995
Te .2 7%.3 87.9 134.0 "33
Te .6 15.5 #8.0 135.3 *9393
76 15.¢ £8.1 133.9 539
T6.5% 5.9 8.4 105.2 €9999
76 .6 15. 4 5.0 135 . *999y
T6.9 16.% LE I 136.%6 *3399
17.0 7:3 A9 .y 108.2 *9999
T1.2 1.2 90.9 199.0 *5999
1.s T1.6 2.1 110.4 99%3
T7.4 17.7 91.5% 112.0 *9999
17.2 7.8 92.J 1.3 *339
171.0 1.5 9.5 Jil.8 *3393
1.0 1.6 92.5% 111.2 *9999
16.0 7.0 92.86 110.8 *9999
Te.5% T6.6 9.8 1.0 “9999
Te.5 18.5 9.5 110.5 “9
7.3 78.2 92.6 12%9.0 9993

DATLY WATER TEMPFRATURE (F) DATA,
Quu~CLTIES STATION, JULY &, 1979

HPSTIRFAY

*9y9y
e599%y
°9599
25999
*9969
%9399
~G999
*9999
*9999
® 9999
*3999
999y
09999
*999%
599y
5999
59973
*9999%
*999%
*9997%
*99499
*999%
*0999
*9399y

Ietace

15.%
75.5%
15.3
5.2
7%.0
5.3
5.2
15.)
75.2
14.9
15.2
5.6
5.9
78.2
T8.6
6.7
6.8
76.7
76.5
718.Y
76. 2
76.)
75.5
5.2

JMILENG

CAMAL

COLD DESCMARGE
ol

Q2.6 109.6
92.2 1989
3.5 107.9
9¢.5 127.0
92.5% 136.9
92.3 126.1
9] .5 10%5.1
90.5 1367
832 133.5%
88.5 132.0
88.2 121.%
LAY 101.3
LR 1.2
87.5 101.4
L 121.7
a1.0 101.7
8s.06 121.8
fe.7 121.7
L 121.8
#.2 121.0
87.5 101.9
87.3 132.0
8.1 132.1
87.0 121.9

~===J0uNS TREAM
L)

29999
*9999
*3999
*999%
*9993%
9993
*9999
339
*5993
*9393
99939
*9999
*339
*999%
*9999
*9999
*9993
9993
*999%
*9999
5999
3319
*9999%
9997

75.0
15.2
s. 2
75.%
15.5
15,9
7%.9
15.5%
75.9%
7.9
75.7
5.7
16.0
716.0
7¢.3
15.4
T1¢.4
16.3
T76.3
16.0
15.8
7%.9
15.0
15.¢

75.0
4.9
76.9
4.9
76,8
16.9
7%.1
5.1
14.9
16.9
716.9
75.1
715.0
74.9
75.2
5.3
5.1
75.1
76.9
16,7
T6.0
1%, 4
14.6
7.6

SENSORS =~~~
C b]
*3999 1.7
3933 4.7
9999 5.0
"33 TS
°3999 Te .4
9999 5.9
€399% 5.7
°9999 5.1
~3999 T6.5
*4999 7e.3
9999 76.5
e i
18.4 Te .8
78.5 Te.9
18.4 Te .9
78.% Te. e
78.9 T76.5
73,46 ™ -
78.% s &
*5999 aan
718.0 6.5
17.8 76.5
1.6 Te.6
9949 Te.s

SENSORS « ==
< v

°3999 *9v9Y
3939 e«
*9999 *9999
5949 #9999
*3999 *9999
*5999 *999%
*395%9 #9939y
*1339 #9999
*3333 %y
*3999 *99%
*3999 *9999
*9999

399

*3999

29999

*3999

#9999 *99%
3337 #9999
*9999 *99%3
*3939 #9999
*9999 *9993
9999  *9999
*393i9 #9599
*3959  *3999

) - R ———



[£9

890 640

TARLE 155, DATLY waTEP TewPERATURE (F) DATa, FARLE 1S6. DAICY WATER TEWPFRATURFE (F) JATa,

CUBI-CITIES STATIIN.  JOLY %, 979 QuUAL-CITIES STATION, WY 6. 1979
G SOGL MG
e CaNSTREAM SENSORS-~= “AHA e =JPaNSTREAP -
TIWE  UPTIRFAM  INTAXE 1 DISCHaRGE A 3 C 0 TIMF  UPSTRFAN  INTACE -g\:_fll DISCHAR LF IJ - Su 5&:3["5 ")
o Ci;l,
1% *93993 5.0 6.5 191.9 *9999 4.1 *9999 #9999 100 75.9 73.2 L 133.3 33935 16,7 *393% #9999
200 9999 T4%.2 Re .S 132.0 ©999% 74,1 *5999 29999 200 76 .0 12.90 a3.5 132.7 *9%93 4.8 *9999 9999
300 °999% 6.5 LI 1J1.46 *59499 14.3 *4999 *999% 300 Te.0 12.9 87.9 132.% 9399 15.0 3599 e99%y
<00 G999 76.5 &5 .0 121.1 5999 T6.3 3939 #9399y «0n Te.? 13.9 1.8 192.2 °9999 15.2 29999 9999
500 9995 16.3 83.0 .z 9393 Ta.6 *3399  e9999y 50) Te.d 3. LE BN 12 .9 *333y 5.2 3327 9%y
el 29949 6. 85.1) 142.4 9993 6.6 *3999 #3999 600 Te.2 3.9 r1.3 101.¢ *9999 75.3 #3939 2999
no °hy 6.1 a5 .2 102.9 *999% T6, 4 *3999 *99%9 00 Te .2 73.0 AT, 121.3 *939% 7%.2 *3999 *S9ey
Ao «945 7%.1 LES ] 103.1 *99599 14.5 *i93% 29399 AGo Te.” ‘3.0 8.0 131 .4 *5993 15,2 *3999  *33vy
00 *a99y T6.4% 85.5 103.9 *9993 Ta.% 29999 #999% K00 T .6 73.5 87.3 122.0 *999% 75.1 *9999 999y
1002 e999y 16.5% 5.2 1)6.% ®3393 1%.3 ©333% 9999 1002 T6.2 3.8 B7.7 1)2.4 “3293 15.0 *2399  *939y
1100 *999y 5.0 85.3 1)6.0 *3397 T4.6 *3339 *999% 1100 76.2 73,0 £7.8 132.3 *9993 5.2 23939 599
1200 76 .6 5.0 s .7 1)4 .1 29549 76,2 *3999  *999% 1200 76 & 16,2 871.2 i3, *5999 75.1 *3999 99w
130) Tael 16.5 5.3 134.0 “33%3 14.5 3333 #3393 1300 T6.4 T4.2 89.6 106.1 *9999 7%5.1 3999 e*99%
1600 9999 ®3933 °33173 *9999 *999% #3999 *3999 *9999 400 8.5 16,3 LL % 106.6 *3999 7%.0 *5999 *999y
1500 15.0 e S 7.0 104.5 09995y T5.8 e33F 23397 1%0) 16.5 16,3 89.2 1064.8 9999 15.2 29999 9%
1600 75.% 4.5 7.5 106.2 9999 164.6 *9999 9999 1400 T6.4 4.2 5.3 105.1 *9993 75.1 3939  *9999
1700 75.6 1.1 8.0 106 .% ~0999 1.7 *9999 *9999% 1700 78.5 16,2 8.4 125.5% 5999 15.0 *3999 9
1800 75 .8 4.2 88.3 104. ¢ 29993  74.9 395 9999 ja00 76.5 76.0 90.) 125 .6 *9999  75.3 #3999 399y
1900 75.9 1.3 88.8 1)5.9 *9393 1.7 *9999 1900 5.5 1¢.) 90.) 1)5.5% 3393 T4.8 *3939 33wy
2000 7%.7 13.1 8%.2 104.9 *559% 1.7 "3999 2300 Te.4 13.3 23.0 12" .% *9399 5.0 IRy vy
2100 7% .9 73.7 RS .6 1)4.9 *9393 6.7 39739 2iCD 76 & & W 90.2 105.4 *9999 71%.1 29999 999y
2200 15.7 73.5 49.3 104 .8 9999  J4.T #9999 2200 8.5 13,7 9.e 105.4 *999%  US.1 #3939 eeeey
2300 5.6 73.4 9.5 1264 .6 *9999 Ta.b *3999 2%0 7s.5 3. 0 .4 1358 9 78.2 9999 999y
2400 75.9 3.2 83.2 1)3.9 *33i99 18.7 LERE L] 2400 7s.5 L& PR 0.1 12%.1 99 15.0 #3337 e93%y
TARLE 157. DAILY WATER TEMPERATURE (%1 DATA, TARLE 158, DATLY wATER TEMPERATURE (F) DATA,
QJ20-CITIES SIATIIN., JJLY 7. 1312 QUAD-CITIES SYATION. JuLY 9, 1979
LLNG CiwiL [NG
CAMAL ~me~DUWNSTREAM SENSORS -~~~ AL e J0WNSTAEAM SENSORS=~~
TIME  UPSTRERS  INTEKE NLT DI STHARGE A 8 c b] VIRF  UPSTREAM INTANE COLD DISCHARGE A °
L) O E ML
100 76.5 73.3 20.3 134.7 3299  1%5.2  ~a333 129 76.5 13,8 90.6 105.7 *9599  15.6 #9999
200 6.5 3.3 90.9 14.8 °3999 15.2 ©9999 e9.,. 'uN 16.6 13.7 90.5 135.3 *5993  715.7 9939
200 76 .5 13,3 93 .0 106 .5 *99., 4 15.2 #9999 e9993 30O 6.0 13.7 93.) 135.2 1 15.7 MERE]
«00 5.5 13.2 %y.0 124.1 29593 15.3 39399 #9999 00 76.7 1.7 90.0 123.6 9993  75.7 #3933
300 o8 1.1 $9.0 127.8 €G999 75,3 €3990 9999 500 T6.0 13.7 89 .¢ 99.6 #9999  15.7  *9999 #9999y
$00 7¢.5% 3.2 4.9 13,1 °9392 18,2 #3733 *9993%  &00 To.b 3.7 LS 9.6 *599;3 1%5.7 *9939  e39%%
100 5.9 73,2 8.9 127 .0 9999 75.2 ©3939 9999 700 16.7 713.9 97.) 9.0 *3999 6.0 #3999  *999y
i Yoo 8 1.3 08.7 1031 4€999  15.3 9999 9999  A0D Te.6 7%.0 89.) 99.5 29999 75,8 #3939  *994y
+0) 76.5% 1.4 LERS 193.% *959% 1%5.2 3945 09993 %00 77.0 14,1 83.0 121.9 5393 5.7 #3998  *999%
1000 76 .5 3.5 23.3 10%.% 9993 15.2 *9999 e9999 1009 76 .0 164.3 8.7 123.0 *9999 75.8 #3999 299y
1102 7 .5 73.5 29.) 103.% 9999 7.1 ®3733 #9379 1100 T6.5 T6.6 89.2 10,0 9599 1%.7 3999  *33%y
1200 Te.5> 3.8 89.5% 106.5 9593 5.2 *3999 29999 1200 76 .0 164,93 LN | * 5.9 339 15.7 1339 999
1300 T6.5 13.2 9.7 335.1 5 )95 1%.2 29999 #9999 1309 Th.b 15.93 82.0 135.8 9999 5.8 3949 999
1400 Th.h T4.6 9.1 13%.9 0393 15.6 *3933  *9393 1400 T .1 75.1 ?1.0 127.0 *9993% 75.9 #3999 999
1500 Tb.4 76,5 90.2 1)6.12 *3433 1%.3 #3323 *3399 1520 16.7 15.5 91.2 138.1 9997 1¢.0 29999 *959
1832 76.9 T6.8 M.3 108 .9 *9399 75.% 23959 ©9993% 1800 To.6 75.5 91 .5 138.¢ *990% 16.0 23599 =999
1100 76.8 74 .7 Q. 1388 *5999 75.5% 3999 9999 1700 Tb.6 75.% 92.) 139.2 *3333 76,1 31399
1A0) T6.8 1%.7 °0.6 106.6 #9993 15,6  *9999 9999 1800 Te.6 5.6 92.1 129.0 %9999  715.1 9939
bl i A 09.5 126 .5 02993 7¢.6 23999 #9999 1900 1o.7 15.6 92.5 108 .0 20599  IS.B #3999 e999e
2000 Te.? 16.5 9.8 1)6.3 5993 15.3 *133% #9993 2000 6.8 5.2 92.1 199.0 9999 15.8 *3999  e5%)e
2100 78.7 4.6 9.9 3126.3 29969 15.2 *3939 #9993 2100 8.5 75.9 92.9 129.1 #5999 15.7 ©9999 *999%
2200 76 .6 el 95 .9 196.2 *9999 15.4 *399%  egyey 227 Te.b e,y 930 1)8.9 *939) 5.0 3339 e999e
2300 76.6 1.0 .2 126.2 9397 1%.3 *)333  *33%3 2300 Te.t6 76.9 93.0 130.6 9993 75.9 “3999 999y
2400 e b 7.3 91.) 126.0 9363 75,3 9999 e0399 2400 Te b T4.0 3.0 178.4 *9999 1¢.0 9999 999

*I999 [x 9999 -~ INSTRUMENT WalFuneTiuw

SRAODNIIIS TVWINIWNOGEL NI NOLITZVH

TYNISIID 400d



TR PO0R ORIGINAL

NOTADAN4TUN LNIRNNASNT ~« 666h W) Gebte

oL toboe AR 1 T s6bbe V0% bobbe ttbte (ST tobbe o*int LR Lt cone

Let Cette 1t L T4 bhbae VO0kZ fetes tEete L st totte 2 1 e Lt otz

L T 666 oz L[ 1S LL LY VOZZ ebtoe ottte i*st totew sttt [ T boboe 0022

8T8l 66 ettt t bohbe ootz 6bb6he (T 66b6be st it 1%L Letbe care

e tbbbe Lt §8¢L LLLY oooez 666te LR tobbe &' 011 $°Cs 0eL tbbhe 002

sTaL 66660 LU e’ LI COEl gobbe GEbte L4 bbbbe 6011 9°'%6 18 s6686e  00E1

Lt EEten gr2nt Lret tbbbe COWD  se66e sEbte UL tbbte s*ont L3 Y 1 (Y bobbe 0ol

98t 66bbe LAr 4 L°6L toboe VOLT  tatte tibte L ¥ totoe 2*o1nt 0°sés 6L boboe 0oLl

s bbbbe st 9 9L thhse OO gasbe bHEGEs £°¢d Ebbbe EA R L% 1wt bbbbe 0ot

sl tbtbe st 8T e tbbbe 0081 sebbe bEbte 6tote  EBbLe s°ont L AT tbbbe b6t be ousi

E°8tL tbtbe s*crt LT 9" 8L COST ¢totee tftte St Ebbte TR B LA 1Y L B 7 ] L 'S cos1

F T Ebboe o*o1tt 2oL C* 6L LCET  geb6s bbb e U thbbe sttt 9° 56 LA TS T 00kt

2w bobbe L §°ul toboe COZ1  tobte bbtte Lt tobbe o111 L AR 1Y £ht il et

LU 66660 (AN S el £ oottt 68be  b66Ee s'ul tobbe sTutnt £°5e 2wt 1L nott

s 8L £6b66e 'Ot R T b6bbe 0001  sebbe bEbte st tbboe 2*ont 0°'sé €t gl 38 oool

LT toten ETutr Y btbbe VD&  totse tette $ut t6tbe 9' 801t LT L vt Voe

1L tbbbe ot 6° 4t Abhbe 00w tbboe obote bbobe tbhbbe bbbbe bobtbe thbte hette 00w

8L tbtee 'ornt 178t tbtoe cot bbbbe bHE fo bbute Ethboe bboute tot be ttube tétbe wot

e €otbe 1rorn LA 1! b6h5e 009 bbbbe bHhote btote tbbbe bbbbe tbbne tbbhe Lbbbe ule

" 8L bbbbe 2ot veL tbboe cos bbbbe obbks btoke Ebbbe tthte Lbtue ttete tttne Cs

L*el tette €0t LT 66hEe uos bbtbe GHEELfe btote Ebtbe thtée tntbe EFEte bbboe (4

Lt tobbe s*att LY bubbe Cot tbtte Etnte otbte ¢béEna sbote théne 646860 b6boe 00E

9 el bobbe Lron C &t takoe COZ  sbbhe HbbEe bbhte ftobbe ebote toboe tttte tEt e wee

[ 1 tatoe Lo L Re tohbe 0ot b6bte bBbGLte 6t6te tobbae btbte bt bo Etbbe t6tbe 0ot

3
¢ 3 & v ITWWKISIC Ul IrYAINL wRAMISAr 4wt (4 o ¢ v iTaen2510 IryviNl k¥ 3nisan  daly
===S5g0SNIS WYINLISYNIC-nnn R0 Lo ~==SHOSN3S WO INLSNODO-wun
ONiIT el
6L6Y ‘21 AWM CNDIAWES S31110-0wnD 66T L1 AWNF  *NOLIVES 53141 3-0wN0

‘YAVO (4) JenivEiendl a3ivA AVIVC ‘29t 11ewe VWAVO €4) s¥Civ¥iendi ®wILWA A )1W0 19T ey
thtée Gt bEbte Ctobbe ttote téote bbbbe TCY2 boboe  bébte UL Letbe ot 9° %% 991 e 1 vone
66660 b6t btefe  fotte 6tote Ebtee ttbbe bobbe U0EZ tobbe bbbte LT tobbe ot L°% LU (i & 0ot
Cbbte Clote bEEte £b6Ebe stéte 666060 6bbte a6toa 0022 tetts bttt i tobhe g1t (a2 e°9L St coze
666b6¢ 56560 666te  Eobbe sbbte bobbe 6666 tohbe V012 bebbe oHEEEC L9 tbhbe s*int 1" %e 1t n* e Lo
6686  bbbbe 666¢s  E646- btbte E6bbe thbte bobte G002  sbtbe LEbbe 9°9¢ tetoe s*1ll 2Lt 0L tLoe
Chlco EfEte Elbte bobow bbote tbb0e trete boboe G081 66%be  obh6Ee U ¥ bobbe sttt e L Lt 1} 0081
bobbe bHtbbe bb66fke Fhboe bbbbe bEtte bttt toboe LOWL  tebhbes bHhKEe 6°91L sbbbe "2 0"t et uowl
Cdbte Ctbtte btote Fbbte ttbte b6ébe ttete téthe COLl  eetbe GEEte €°51 tbfbe 1*2 €91 fOLE ccet
bobbe btb6tes tLbboe 666te b6bbe tbbbe bbb5e V0L seb5e bHbbbe CAE T bbbbe zr 21t "9 0oLt 0ot
b666e  Hb6be  S66Ls  Lbtbe 6bbbe bbhbe bb66e rotbe  QOSI betee bénte 9 totoe st it LT o't 00st
bbbbe  cEtte tiEle kbbb tEbtn €6tte ttobe teboe CO%1  tehbe Abbte L tbhoe Lront ** 9 0 LL oo0~1
LL LT Y T 6L4ke £bb0e 666k babkbe tbbbe bobbe UCEL  66bbe ste £ Ebbbe o 1°9¢ CA 1 oret
S866e 6L Ee Gtite hbEte tobbs Ettte Abbbe COZ1  b6tbe brtte £°61 tbtta L A4 | e 6t £°9¢ oget
$66b6e  bEbEe Z Lt °* 011t [ T 't 0T L VOIT  tetbe whbbe £*9% bobbe 0t ent L5 6" 9L oot
6686~  Stote 2Ll s*on STkt 1 et 0L VOUI 46662 bhbLe L9t thbbe G*sfl $'aL "9 coot
Géte Bbtte 4¢3 (314 2°%e C it (ol 11 ©os bebbe bbbte L totoe "ilt LR 99y 00s
Ebbbe  ttbte €Lt 226 5°9¢L 178 00w Ebtbe  Gtote L ] tbtbe stect L1 L*%2 S 9L cCe
6666e 5606 it L ¥} L9 69y cct bbboe bbbEe 2ot tette £rct 5" te (ALY LA ¥ Lt
66660  H66Ee 2L L $°9L 6" 9 00 66fbe  LEbta L9t tbtbe s*LCt LA R T L9 0oy
bobLe ttibte s*Le 666 L9t (S ces bbb6e  bbbte 6"t Ebbbe L et £ 26 LAl T LA T nos
£% L e 5*91 (¥ oy bubbe wbbie s*9¢ Eb6b60 9Lt 5°26 0L 9y o

€L 2° %8 99 1° L 00¢ Ebbte cbite 2 st tbébe #ect 9 2 ALY 0*ti (£

69t £ % LA 7 0 00?2 66hbe bEHBe 1°9¢ tbboe o*sCl L ?6 Lo e Sy coe

bbbbe el $'%e 99 F*Li 00t tbbts hLEhte 1°5¢ 13T o*ect L*2e (B2 T L9y cot
3 ] v ERD L A I FAVINE wmvdmlSen  anly n J - v i%a¥n35 10 IaViN]l mWAElleN awti

BISNIS AVINLSNeO0-ana e ===SP05M3S AV IRISNSYr-~nu 3
L L) S AT {
6L6T 01 AWPF  *NOLIYLI. S31L1)-0wnD 6L6T *6 AW  *NCLiWES S3if13-Cene
"WAVO (4 defiwedendl WILVA ANIRC Ccet 3wy "WAVO () MY ieadl s3lee AVIVG et Y iwwg

1079 069

152




FTARLE 163, DAlLY wATER TEMPFQATURFE (F) DATA, TARLE dba. DAILY WATER TEWCFRATURE (F) DATA.

TIAD-LITAES STATIGN. JULY 13, (209 QUAD-CTTIES STATION.  JULY 16, 1979
el
; e nCWNSTAFAY SENSORS ~=~ Vit ce==)(uNSTREAN SEVSORS~---
TAWE  UPSTREEM  INTACE DI SCHARCE [} - C N} TIMF  UPSTREAM INTACE L5 DISCHARLE (] ) < [}
100 2G99y 8.1 5.1 112.9 *3¥33 15.0 13.6 9999 100 T3.1 78.5 92.3 1)8.9 °3399 1%.7 *3339 9399
293 e939y 18,3 95.0 110.9 3393 18,8 19,2 ©9393 200 9.5 1.8 93.¢ 1J8.2 9999 78.3 #3939 s"39y
300 " 5999 78.3 95.0 110.5 "% 79,13 19.0 #9999 Mo T8 .6 78.3 92.0 195 .4 59997 7.2 $3999 *9999
«00 LR b 10,3 %e.5 110.4 *9593 19.2 79,4 9993 *02 79.5 .0 92.5 108.5% *5999 .2 *3999 9999
500 cay9y 18.4 %4.5 110.2 299599 19,2 79.5 #9999 500 14.8 18,0 92 .5 106 .0 9999 TE.Y #9999 e999¢
.03 29399 19.% 9.3 110.1 ®339 19.0 13.0 #9493 60u 14.9 18,6 G 116.7 ©33133 1%.0 *3339  ~93Wy
100 oy 1.8 9.0 100.3 9995 19.0 79.% ©9999 100 9999 .0 921.7 106 .4 09983 T7.7 #9999 999y
»OO .59y 18,8 9 .0 10,0 2999% 19,0 TR.E %9999 800 9594 8.0 e .6 1086.5% 5993 7.7 5599 999y
900 "Gy i 9%.2 110.% *599) 18,8 19.2 *939% 9002 *99%9 19.2 91.6 136,95 *9999 3.9 1337 svamy
1000 05969 Y4 o4 110 .6 9303 78.9 19.0 e999% 1000 1.2 .0 92.) 1000 *699099 77.% 23999 9999
1100 *999y 1.6 1.8 110.9 *939;% 19.9% 12.1 #9999 1193 T6.7 1.5 92.¢ 1in.e *9999 76.9 *31999 #9999
1200 9.2 1 7 5.2 11 9997 78,8 19.0 e9999 1200 17.3 17.3 93.0 138.1 *9993 76.8 $1999 999y
1300 #5986 ! 2.8 110.0 *aG9y 79.9 ©3999 +9939 1300 17.3 17.4 93 .4 10%.8 29999 17,0 #9999  e999y
1«00 f0.0 19.4 «.0 112.6 °0G9y 19.8 *5995 #9593 1500 T1.6 17.3 23 .6 109.8 *999% Te.0 3999 *nam
1500 79.5 15.5 i.% 11e.0 39979 70.5% 3999 ¢9999 1500 T1.8 17.% 93.9 *1939 *3399 6.8 *1399
1800 BO.% 19.) 5.0 109.5% *6599 18.9 3999 29993 180D 77.4 1.8 94.1 114.0 9593  77.0  *9999%
1700 19.9 8.2 3.0 120.7 °%997 .1 ©3939 #9999 1100 T1.0 7.7 94.8 110.4 *99%9 7.2 3939
1800 79.9 1%.0 3.3 108 .8 9599 17.9 39599 e9399 180D ma 17.8 95.5 110.¢ *999% 17.1 *3990 m
1900 9.9 8.0 83,7 129.2 9599 17.8 3999 #9993 1900 1.7 17.8 95.5 111.3 20999 17,3 9999
2000 80.0 17.7 93.1 109,13 9393 e ©3339 #9999 2000 1.7 17.% 9.0 112.3 3393 17.% *3399
2100 79.9 1.8 4.3 }09.3 9993 7.7 23939 e999g¢ 2100 1.7 77.5% 9.1 112.0 *9999 17.6 *399% §
2200 19.9 17.5% 9.3 339.1 *999% 17.¢ 29999 9999 2200 17.17 7.7 9% .4 110.5% *959; 1.7 *9999
2300 "5399 13,2 9.0 108.5 99599 .7 *359% 999y 2300 77.8 17.8 96.4 112.0 *9999%  17.8 *3999
2400 °9999 78,3 $3.¢6 109.2 *9999 78,8 #3999 e999g 2«00 8.2 7.8 9.5 1.1 *9989 1.7 *9999
—_—
n "
w FARLE 145, DAJLY wATER TE™PFRATURF (F) DATA, TARLE 366 . DALLY wATER TEWPERATURFE (F) CATA,
' QUAD-CITIES STATION,  JULY 15, 1979 Quau-CITIES STATION.,  JULY 16, 1979
' SO0 InG 5
' cee = JOWNSTREAM SENSORT === WAL ~me = JORNSTREAM SENSORS ===
TINE  UPSIFEAN  INTACE I DISCHARLGE ] 8 C 0 TIMF  UPSTREAM  INTACE LD DISUHARLGE A ] C ) F
109 77.9 17.% 93.5 110.6 #9393 17.8 3999 *9999 100 78.e 18.5% 5.5 112.7 9997 14,6 3399
200 8.2 77.% 9%, 110.1 *9999 77.2 $1939 #9999 200 8.6 8.6 95.J 115.0 “9999 78.7 3939
300 78.2 7.8 95 .1 11,4 *9599 7.0 3999 #9999 300 78.6 18,2 9% .6 111.2 9997 78,8 9999
00 18.2 17.6 95.0 110.6 9999 17.8 3999  e3399 400 .. 14.2 94.0 109.7 *999% 18.7 3999
s0n 78.3 1.7 93.7 111 .0 9969 8.0 ©9999 “99%9 500 T8 .6 182 %3.5 109.5 “5993 78.9 *3999
800 T6.4 17.9 9.9 110.9 *3393 13.1 ©1379 «00 78.8 78.3 93.2 139.2 3397 1%.9 3339 §
100 79.0 78.0 94,5 109.2 9599 .0 3959 00 Ta.? 10.2 °2.9 108.9 *999% 19.9 *3939
N0 76 .3 17.7 9% .0 ¥111.0 *9999 18.1 3999 0o T8.7 1.2 92.9 109.3 9999 19,2  *9999 9999y
" ™.2 17,5 93.1 113,86 5597 18.1 59999 #3393 900 78.7 8.3 92.7 108.7 *9599% 19.1 *3999 ]
1000 8.2 1.8 93.7 109.0 20993 78.0 9999 e9999 1000 8.7 .8 3.3 139.2 29993 79.2 99399
e 1100 8.2 7.3 94.0 109 .4 9999 18.3 °32939 #9393 110D 78.7 78.8 93.3 109.5% #9999 19.3 339 v
co 1200 75.3 ™0 94,3 110.0 5993 78,2 *3999 1200 14 .4 19,2 93.6 119.0 9999 79.3 #9999
1300 8.3 78.4 9.9 110.¢ 09999  I8.S5 99999 e9999 1300 8.5 19.3 93.¢ ne 2 *9999  78.9 79.1 =
= 1400 8.5 .8 95.1 111.4 ©9987  7B.6  *3933 3999 1400 8.5 79.5 9.0 MUt 9997  19.2 19.14
) 1500 78.e .3 95.2  113.0  *3393 18,8 9395 9999 1500  Ta.e 9.5 95.0  111.0 #9393 13.2  79.0 +9999 [
1600 6.7 19.1 95 .4 114.5 9599 18.8 #9999 9999 1800 8.6 79.5 94.0 111.) *9393 79.0 718.5 *v99y
1 00 18 .7 19.2 e5.48 114.2 *9999 8.8 #3999 e9999 1700 78.5 19.8 94.0 111.9 %9993 79.9 79.2 »9% =
- 1809 79.0 19.2 96.0 113,% *9999 18.9 995999 e999y i800 8.5 19.5 94.0 111.9 #9999 79,0 9.0
-~J 1900 T8.7 719.2 9.1 112 *9999 TE.8 #3933 3393 1%00 18.6 9.4 93.9 1.1 5993 78.9 79.0
2000 78.7 9.2 $5.) 115.0 33193 19,8 *3923 #9993 2003 73.5 19.9 93.7 1.9 *3393 8.8 19.4 =
O o 8.6 78.9 96.2 113.7 09999 78,7 9999 999y 2100 74,6 9.2 93.5 112.6 *999%  TB.8
2200 78.5% 8.0 9% .5 112.0 “9999 IN.T #9999 e9999 2200 78.3 .8 9. 1.6 *9993 .. x
2300 78.5 19.7 98.5 114.8 *9999%  In.s #9999 e9999 2300 ™.2 1.5 9.0 110.% 9997 1.8 S—
2600 8.8 8.4 "%.3 116.5% “9999  IA.6  +399% « 399 2400 8.2 8.2 w.? 109.4 9999 8.4 m
s X
%999 & 9999 -~ [INSTRUMENT ®mA_FUNCTION z
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