SUMMARY OF THE OPERATION OF THE

CONOWINGO DAM FISH COLLECTION FACILITY

DURING THE SPRING OF ¥

by
Dennis G. Buchanan, B.S.
Ichthyological Associates, Inc.
P. 0. Box 12

Drumore, Pennsylvania 17518

Prepared For

Philadelphia Electric Company

ICHTHYOLOGICAL ASSOCIATES, INC.
EDWARD C. RANEY, Ph.D., DIRECTOR

301 Forest Drive, Ithaca, N.Y, 14850
FISH FACILITY OPERATION REPORT 4

JULY 1975




TABLE OF CONTENTS
Page
IN’I‘RODUCTION L . L] . L] - * * L . . L] L] * - L] * . . * * L] * L ] . * . 1
MTHODS * L * . L ] [ 2 L ] L] * L] L] L ] L] * L L] L ] - L - L] * * - L ] L] L] * - 2
Schedule Oof Operation o « o o o o o o« o s ¢ s o ¢ o o s o o o o 2
Attraction V61OCity ¢« 8 & ¢ @ ® e & ® @ e ¢ 6 ® © e ® o o @ 2
DiSPOSition of Catch ¢ & & @ e & o @ o o ¢ © ¢ o ® & o6 o ¢ @ 3
Creel CensutS o+ o o o o o o o ¢ s ¢ o ¢ o ¢ o ¢ o o o o o s o o 4
RESUI'TS L] - . L] L ] * L] L 2 L] L] . L] . L] . * L * L ] e * L] L] - - . L] *® * 4
Anlerican Sl’lad Catch - L] L] » L L] L] - L 4 L] L] L] . . * - * ° [ ] - L ] 5
Herring Transplantation « « « o o o o o @ e @ s o o o 8 o o » 7
Creel CEnsuS o« o o ¢ o o o o s ¢ o & o @ © & ® o o o & o & @ 7
SUJ\.MARY OF OPERATION, 1972‘1975 e e ¢ o 8 o o s 8 e e * & @ e o o 8
ACmOmED@mNTS L] ' * . L d . . L4 L] L . L] . L] . L - - L] L L] * L . L] * 10
LITERAT[JRE CITED L] * L] . . L] . * - L] * L] * L] - s . - L] L] L] L] . L[] L 4 11
LIST OF TABLES
Table - Page
1 Schedule of test velocities and volumes for the Conowingo
Dam Fish Collection Facility, 8 May-13 June 1975 &« « ¢ & + « 12
2 Numbers of fishes taken in the Conowingo Dam Fish Collection
FaCility, 21 April through 13 June 1975 6o & 6 © 8 @ o o & @ 13
3 Sex ratio and spawning condition of American shad (Alosa
sapidissima) collected in the Conowingo Dam Fish Collection
FaCility in 1973"‘1975 e © 6 @ » & 6 & 8 & € & & s & o ¢ o o 15
4 ' Data describing conditions for each 1ift before, at the
time of, and after American shad (Alosa sapidissima) were
taken in the Conowingo Dam Fish Collection Facility, 18
May through 7 June 1975 e & 8 8 % & © 8 @® ® & & & & o & o & 16




Table

10

11

12

13

14

15

16

Number of American shad (Alosa sapidissima) taken in the
Conowingo Dam Fish Collection Facility, 1973-1975, under,

. various conditions of generation of the Conowingo Hydro-

electric Station e 8 & & ® % & 6 & 8 ® & © & 6 & 5 & & o o 0o

Weir gate setting test results, for 8 selected species,
21 April through 13 June 1975 < o o0 66 8 5. ¢ o o s o o o

Velocity and volume schedule test results for eight
selected species, 8 May through 13 June 1975 ¢« o ¢ o « o o &

Comparison of the mean catch per hour with respect to
velocity and volume of flow for eight selected species,
8 May through 13 June 1975 ® o o e 8 & o & ¢ o 0 0 s & @

Time of day American shad (Alosa sapidissima) were taken
in the Conowingo Dam Fish Collection Facility, 18 May through
7 June 1975 L] L . L] L] L L ) * [ ] L - *® . L] [ ] L ] L ] L] L 4 L L * * L ]

Comparison of the percentage of American shad (Alosa
sapidissima) taken in the Conowingo Dam Fish Collection
Facility with water temperature, 1972-1975 ¢ ¢ ¢ ¢ ¢ o o o o

Daily totals of blueback herring, alewife and hickory shad
transported from the Conowingo Dam Fish Collection Facility
to Conowingo Pond, 23 April through 16 May 1975 o o ¢ ¢ o o &

Time of day American shad (Alosa sapidissima) were taken by
anglers fishing from shore just downstream from the Conowingo
Dam Fish Collection Facility, 3 May through 31 May 1975 . . .

Count of effort for anglers fishing from shore and by boat
in the Conowingo Dam tailrace, 2 May =13 June 1975 . ¢ « o

Status of generation of Conowingo Hydrqelectric Station in
relation to shore angler catch of American shad (Alosa
SaEidiSSima) for 1973-1975 ¢ o o o o« o o o o 6 06 ¢ 6 o s o o

Comparison of thevpercentaga of American shad (Alosa
sapidissima) taken in the Conowingo Dam Fish Collection
FaCility with time of day, 1972“1975’4o~0 * o6 o & & & o s o

Comparison of the percentage of Americaﬁ shad (Alosa
sapidissima) taken by shore anglers with time of day, 1973-

1975 s & ® & & & & & 6 & ¢ 2 & & & & & & s © e+ 6 ¢ & s s s

ii

Page

24
25

32

39

40

41

42

43

44

46

47

48




Table

17

18

19

Comparison of the percentage of Americén shad (Alosa
sapidissima) taken by shore anglers with water tem-

perature1973-l975........-..-......

Susquehanna River flows (expressed as a 24 hr

average) and water temperatures at Conowingo Dam from
1 April-30 June 1972-1975., River flow data provided
by Susquehanna Electric Company. River temperatures
taken at Conowingo Dam Fish Collection Facility

The distribution of boats in the tailrace of Conowingo
‘Dam, under various conditions of generation of

Conowingo Hydro-electric Station, 1973-1975

iii

.

Page

49

50

51




INTRODUCTION

An agreement was signed between the Ehiladelphia Eleétric Company ,
Susquehanna Electric Company, Pennsylvania Power and Light Company,
Metropolitan Edison Company, Safe Harbor Water Power Corporation, State of
Maryland, Commonwealth of Pennsylvania, State of New York, and the Depart-
ment of the Interior on 29 September 1970, for'the implementation of a
five-year program "for restoration of the American shad to the Susquehanna
River". Part of the program called for construction of "figh attraction,

collection and trapping devices'" to determine the number of American shad

(Alosa sapidissima) available that could be collected from immediately
below Conowingo Dam and ?ranspérted upriver and released. The Conowingo
Dam Fish Collection Facility was constructed for Philadelphia Electric
Company by the Arundel Corporation using conceptual plans.supplied by the
U.S. Department of Interior through the Susquehanna River Shad Advisory
Committee. |

The facility was operated in 1972, 1973 and 1974 (Robbins, 1972;- Foote
and Robbins, 1973; Buchanan and Robbins, 1974). Operation in 1975 was
according to procedﬁres outlined by Robbins, Kotkas and Buchanan (1975).and
approved by the Operations Subcoﬁmittee of the Susquehanna River Shad
Advisory Committee,

The present report summarizes the 1975 operation. Items discussed include
(1) schedule of operation, (2) attraction velécity, (3) disposition of catch
including transplantation of blueback herfing and alewife ?o Conowingo Pond
and release of tagged shad at Shures Landing, (4) a creel census conducted
below Conowingo Dam, (5) statistics on the catch of the American shad, and

(6) a comparison of data obtained in 1975 with that of 1972 through 1974,
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METHODS
Schedule of Operation

The facility was operated from one-half hour before sunriéé to 1100
hours (EST) from 21 April through 13 June, and from 2000 hr on 26 May to
0515 hr on 27 May. On 2 May it was out of service for & hours from 0433 to
0833 EST.

The length of fishing time per lift deéeﬁded upon the relative abundance
of fishes. It ranged from 1 to 60 minutes, One minute sets were used when
large numbers of herring or white perch wéré present., Sets of thirty minutes
were most commonly used. Several 1lifts of longer duration were used when few

fish were being taken.

Attraction Velocity

A standard attraction velocity was used from 21 April to 7 May. This
was established by setting house unit No. 1 at approximately 35% gate, house
unit No. 2 at 75% gate, and the weir gétes at 6 feet below the tailrace.

An experimental schedule of attraction velocities and flow (volume of
water through facility) was initiated on 8 May and continued through 13'June.
Four test conditions of att;actibn velocity and flow were used in a schedule
of eight test periods (Table 1). Each day was divided into two test periods
and a set of test conditions was run in each period. The test periods were
used consecutively throughout the test season.,

Tests using each of two positions of fhe‘qrowder gates were also condugted
to determine if there were differences in catch. . The intermediéte gate
position (12 in. opening) was used on one 1ift and the full-open position was

used on the next.
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Operation of Conowingo Hydro-electric Station in the spring is, in part,
modified by the occurrence of anadromous fish runs. As pért of an agree-
ment with the State of Maryland, to prevent fish mortality in the tailrace
due to oxygen deficiences, a generator was operated continuously between
24 April and 1 June (Kotkas, 1975). Complete shutdowns occurred on occasion
after 1 June. The selection of the unit to operate was made by a biologist
conducting a surveillance and depended upon the relative abundance and dis-
tribution of fishes (primarily blueback herring and alewife) in the tailrace.
Main Generator No. 2 was operated to create suitable oxygen conditions and
to enhance the attraction of shad along the west bank of the tailrace near the
facility. Main Generator No..2 was always one of the units run during the
regular operation of the Conowingo Hydro-electric Station during the season
when the facility was operated.

Station engineers were requested not to operate Main Generator No. 1,
whenever possible, because of potentiai negative.effects of the turbulence
produced by the Unit No. 1 discharge on the attraction flow of the facility.
This request was followed and Main Generator No. 1l was always the last unit

to come on line when the facility was operating.

Disposition of Catch
Specimens in all lifts were released into a 6' x 12' x 4' sorting tank,
Tﬁe catch was first examined for American shad which were immediately tagged
with a floy anchor tag (FD-67) and transferred to a 460 gallon fiberglass
transport tank which was equipped with an oxygen cylinder for aeration. Sex
and condition of ripeness were noted. Shad were then released at Shures Landing.
Transplantation of alewife and"bluéback herring to Conowingo Pond began

on 23 April and was terminéted on 16 May. The 600 galloon plywood tank con-~
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structed by the Pennsylvania Fish Commission, in 1972, was used to tramsport
the fish. The tank was equipped with éir pumps to. provide aeration.

Other fishes were counted after all American shad had been removed. Large
catches were subsampled. An estimate of the numbers of fishes in the 1ift was
made from a count of this subsample. All catches were counted or subsampled
except when large numbers of herring were available for transport, or when
it was necessary to spend a great amount of time looking for shad. Where
mortalities 'due to an oxygen deficiency were 1ikely, large catches were
released to the river immediately.

Length, weight, sexiand scale samples were taken from blﬁeback herring,

alewife, white perch, and gizzard shad. Scale samples were also taken from

American shad caught by anglers along the west shore of the tailrace.

Creel Census

A creel census was conducted below Conowingo Dam to determine: (L) if
the distribution of shad changes in the tailrace with the phases of operation of
Conowingo Hydro-electric Station and (2) if a relationship existed between
the anglers catch and the collection of shad in the fish facility.

The number and distribution of boat anglers and anglers fishing from the
west shore were counted., The catch of the shore anglers was counted once an
hour daily from approximately 0400 to-1100 hours (EST) between 2 May and
13 June. Changes in the distribution‘of boats was determined by a count of
the number in east and west sections of the tailrace which were established
by an imaginary line from Main Generator No. 6 to the northern tip of Rowland
Island.

RESULTS
A total of 514 lifts yielded a catch of 893,147 fish representing 12

families and 40 species (Table 2). The white perch (488,08l), gizzard shad

(138,664), and channel catfish (74,162) were most common.
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The anadromous clupeids (alewife, blueback herring, hickory shad and
American shad) made up 8.3% of the catch (Table 2). Most of the alewife
spawning run was missed because the facility started operation ;n 21 April.
The largest peak in the blueback herring run occurred in the week of 19 May
(water temperature 68-73 F); a large number were also taken in the week
of 21 April (54-59 F). A total of 18,986 blueback herring and alewife were
transported above Conowingo Dam. Ohly 20 hickory shad were taken during
the season. The American shad was first collected on 18 May at a water
temperature of 67 F, The last shad was taken on 7 June-at a water temperature

of 75 F.

American Shad Catch

A total of 84 American shad was collected between 18 May and 7 June.
Four were tagged and released close to the facility and 68 were tagged and
released at Shures Landing. Eight tagged shad died in ﬁransport, three died
in the sorting tank, and one dead shad was collected in the facility; The
mortalities occurred at water temperatufes of 70-76 F. Eight of the eleven
dead shad were green or spent females and three were ripe males.

Two tagged shad were recaptured in the facility. One was a multiple
recapture. A ripe male (Tag No. 0005) was tagged on 22 May. It was recaptured
on 3 June, transported to Shures Landing and captured again on 5 June, It
was released again at Shures Landing. ‘A green female (Tag No. 00052) was
tagged and transported on 26 May. It was recaptured (still, green) on 3 June,
It died in retransport.

One tag was returned by a commercial fisherman. A green female was.
tagged (No. 00051) on 26 May, and was recaptured on 16 June. It was caught
on the west shore of Chesapeake Bay near Deale, Maryland, .a distance of

approximately 65 miles south of Conowingo Dam,
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The sex ratio of 83 shad caught was l.4 males to 1.0 females. All of the
males were ripe, and 88.2% of the females were green and-17.8%\were spent
(Table 3).

More shad (66.7%) were taken at an attraction velocity of 7 feet per
second than at 4 feet per second. The data however, are not sufficient to
suggest an optimum attraction velocity. Shad were obviously scarce in
the tailrace. The mode of operation of the Station and time of day may be
important factors in relation to catch of those present.

Conditions of operation in the lift before, at the time of and in the lift
after shad were collected are given in Table 4, Most (60.2%) of the shad
were collected when one small énd no large units were operating (Table 5).
Three (3.6%) were taken when all units were operating. The results of the
velocity, volume and weir gate setting tests are presented in Tables 6, 7,
and 8. At the intermediate 'gate position 0.5 fish/hr were taken and at the
full-open position 0;4 fish/hr were caﬁght (Table'6). The>data suggest that
a combination of high velocity and low flow are most suitable for attraction
of shad. However, 26 shad were taken in one lift under these conditions and
the results may be more a function of availability of shad than of test
conditions, No common combinatién of velocity and flow explains the catch of
other species,

The peak hourly catch of shad was between 0600 and 0659 hrs (EST) when
forty-two shad (50.6%) were collected (Table 9), Few were taken before 0500
or after 1000 hrs. Most shad (75%) were ﬁaken at water temperatures of 74
and 75 F (Table 10).

Most of the shad taken in the facility from 1972 through 1975 were age IV. -
Of a total of 213 American shad aged, some 7.5% were age IIL, 56.3% were IV,

31% were V, 4.,7% were VI and 0.5% were VII., These data indicate that fishes
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of the 1972 year class (age III) would not be expected in large numbers in
1975. None of 51 fishes aged in 1975 ﬁere,age III. Any assessment of the
effects of Tropical Storm Agnes on shad production in 1972 wouid be best

determined by the abundant of age IV fishes returning to the Susquehanna River

in 1976.

Herring Transplantation

A total of 18,986 herring weré transported to Conowingo Pond and released
at the West'side of the dam., Tncluded were 16,721 blueback herring (88.1%),
2,262 alewife (11.9%) and 3 hickory shad. The largest number of herring carried
in one load was 1,200, and the most transplanted in one day (23 April) was
7,000 (Table 11),

An estimate of the fish transported was made by estimating the number of
fish in a dip net (half-full) and multiplying this by the number of samples
placed in the trangport tank., Under ideal conditions, ‘the approximate time
needed to handle one truckload of fish\was 45 minutes. The goal of transporting
50,000 herring was not met because of the relatively small herring run and those
available after the first week in May were mixed with large numbers of white
perch. The long time needed for sorting would have seriously interfered with the
attempt to collect shad. Thus the transplantation program was terminated
even though herring were still present.

No herring were collected by Ichthyological Associates personnel in Conowingo
Pond. Unsubstantiated reports were received of fishermen seeing herring at

Conowingo Creek, Broad Creek and Holtwood Tailrace.

Creel Census
Results of the creel census indicate that few shad were taken by anglers

along the west shore of the tailrace; 41 were taken from 3 May through 31 May.
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Anglers were most successful on 24 and 26 May when 23 shad (56.1%) were takenﬁ
(Table 12). Fishing effort for shad was highest during the first half of May.
Most shad were caught between 0500 and 0659 hours. Overall conditions under
which sﬁad were taken by anglers and in the 1ift were similar in 1975.

Angling effort from boats was greatest on the east side of the tailrace
(below the large un;ts). Here, the count o£ anglers was 3.3 per hour compared
with 1.3 per hour from boats on the west side of the tailrace (Table 13). More
anglers in boats were observed on the west gide of the tailrace only when there
were no large units and one small unit was operating. Anglers fishing from the
west shore took 68.3% of the shad catch when no large units were operating and
four or fewer small units were operating (Table 14).

Many anglers continued to fish through 13 June, but little effort was expended

to catch shad at this time., Most were fishing with bait by the end of May.

SUMMARY OF OPERATION, 1972-1975

Since 1972, 581 American shad have been taken in the Conowingo Dam Fish
Collection Facility. The conditions under which they were taken each year were
similar. Most shad (92.8%) which were collected in the period from 0400 to
1100 hrs (ES&), were taken before 0900 hrs (EST) (Table 15)., The percentage
caught in each hour for this period was consiétent for each of the four years,
The catch of shad by anglers was more evenly distributed through the morning
hours (Table 16).

Most shad (88.5%)'collected in the facility were taken at water tem-
peratures of 68-71 F and 74-75 F (Table iO). "Anglers cahght most shad (77.2%)
at water temperatures of 57-63 F (Table 17).

In 1973-1975, 68.7% of the shad were taken in the facility when no

large units were operating (Table 5). For the same time.period, anglers
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fishing from shore took 26,1% of their catch under similar conditions (Table
- 14). A total of 46.6% of the anglers éatch was made when all units were.
operating.

Of the shad taken in the facility in 1973-1975, 49;1%‘were males and
50.9% were females (Table 3). Some 87.0%.wére either green or ripe and the
remainder were spent,

Daily river flows and water témperatures, for April-June, 1972-1975, has
been included to aid those who might attempt further analysis of the facilities
past operation (Table 18),

Boat angler effort indicates a distinct preference for the east side of
the tailrace. When the large units are running, 84.6% of the angler effort was
on the east side of the tailrace. When no large units were oﬁerating, 54.87% of

the effort was on the west side of the tailrace (Table 19).
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PARAMETER ABBREVIATION CODE

Date Date =

Lift Number Lift Number -

Number of shad in lift Shad Taken -

Total number of fish in lift Total Fish -

Location shad were released Rel. Loc. 1. Above dam 2. Re~-

' turned to tailrace

Time of 1lift Lift Time EST

Fishing Time (minutes) Min. Fished o

Air Temperature Air Temp. of

Water Temperature Water Temp. F

Weather ‘ Weather 1, Clear, 2. Partly

Barometric pressure

Number of small generators
operating

Number of large generators
operating

Generating status of Unit 1

Generating status of Unit 2

Number of spill gates open

Natural river flow

Gate opening (%) of station
service Unit 1

Gate opening (%) of station
service Unit 2

Water Velocity in holding
Channel (ft/sec)

Attraction velocity at
Entrance #1 (ft/sec)

Attraction velocity at
Entrance #2 (ft/sec)

Number of weir gates open

Setting of each weir gate
Setting of Weir #1
Setting of Weir #2

Tailrace Elevation

Holding Channel Elevation

Crowder Fishing Position

Crowder Gate Position

At. Pressure
Small Gen. on

Large Gen. on
Unit 1

Unit 2

Spill gates open
River Flow

% Gate S.U. 1
% Gate.S.U. 2
Vel. Hld. Chan.
Vel. Weir 1

Vel. Weir 2

Weir gates open
Ft. Below TR
Weir 1

Weir 2

Tailrace Elev.
Hld. Chan. Elev.
Crowder Position
Cr. Gate Position

cloudy, 3. Overcast
4, Light Rain, 5.
Heavy Rain, 6. Fog

inches
9. Varying
9. Varying

1. On, 2. Off

"1. On, 2. Off

cfs x 1000

999. Varying
999, Varying

999. Varying

1. #1, 2. #2, 3. Both

999, Varying
999, Varying
999. Varying
999. Varying
1. Full, 2. Reduced
1. Full Open,

2. Intermediate Open
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Comparison of the percentage of American shad (Alosa sapidissima) taken in the Conowingo

Dam Fish Collection Facility with water temperature, 1972-1975.

Table 10 .

Total

No.

1975

No.

1974

No.

1973
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% % % %

%
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Table 11, Daily totals of blueback herring, alewife and hickory shad
transported from the Conowingo Dam Fish Collection Facility
to Conowingo Pond, 23 April through 16 May 1975,

Date Alewife Blueback Herring Hickory Shad

April 23 0 7000 0
24 0 1105 0

25 224 0 2.

26 163 52 0

27 ' 302 0 0

30 60 0 0

May 1 358 0 0
2 209 0 1

3 426 0 0

4 308 : 0 0

5 130 ° 0 0

6 28 - 0 0

8 14 1841 0

9 4 19 0

10 24 3 0

11 12 ' 1 0

15 0 . 4800 0

16 0 1900 0

Total 2262 16721 3

Total Fish 18,986
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Table 13, Count of effort for anglers fishing from shore and by boat
in the Conowingo Dam tailrace, 2 May - 13 June 1975.

Shore Angler Effort (Hours) Boat Angler Effort (Hours)
No. Shad __East Side West Side
Date Total Mean Caught Total Mean Total Mean
2 May 62 16 0 0 0 0 0
3 May 220 31 2 25 8 0 0
4 May 63 13 1 0 0 0 0
5 May 109 18 0 0 0 0 0
6 May 77 13 0 0 0 0 0
7 May 123 21 0 2 2 0 0
8 May 214 24 1 2 2 2 2
9 May 99 20 0 0 0 0 0
10 May 152 30 0 4 4 8 4
11 May 249 42 0 12 3 8 3
12 May 60 12 0 0 0 4 2
13 May 53 9 0 0 0 0 0
14 May 88 15 0 22 7 0 0
15 May 121 17 0 0 0 0 0
16 May 69 12 2 0 0 0 0
17 May 248 35 6 64 9 8 4
18 May 310 34 1 74 9 19 3
19 May 78 11 0 32 6 0 0
20 May 97 16 1 14 5 0 0
21 May 66 9 1 68 11 2 2
22 May 65 9 0 32 5 4 2
23 May 37 7 0 22 7 0 0
24 May 184 26 12 51 9 0 0
25 May 71 10 0 12 4 14 4
26 May 120 17 11 - 32 6 3 3
27 May 45 6 0 35 6 2 2
28 May 48 7 0 30 8 8 2
29 May 49 8 0 12 4 6 2
30 May 75 8 0 2 2 2 2
31 May 193 28 3 16 4 4 2
1 Jun 57 8 0 2 2 9 3
2 Jun 43 6 0 6 2 3 1
3 Jun 30 5 0 0 0 0 0
4 Jun 56 14 0 -9 9 2 2
5 Jun 29 5 0 0 0 8 2
6 Jun 24 6 0 4] 0 0 0
7 Jun ., 170 24 0 - 12 4 0 0
8 Jun 118 17 0 8 2 0 0
9 Jun 11 4 0 0 0 5 5

continued
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Table 13 . Continued.

Shore Angler Effort (Hours) Boat Angler Effort (Hours)

No. Shad East Side West Side

Date Total Mean Caught Total Mean Total Mean
10 Jun 32 5 0 0 0 0 0
11 Jun 45 6 0 6 3 4 2
12 Jun 5 1 0 0 0 0 0
13 Jun 31 4 0 0 0 0 0
Total 4096 41 602 125
Average

Per Day  95.3 14.6 0.95 14,0 3.3 2.9 1.3

NOTE: Mean calculated on the basis of the number of hours fishermen were
present, not the number of hours in the census period.
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Table 18, Susquehanna River flows (expressed as a 24-hr average) and water temperatures at Conowingo
pam from 1 April-30 June 1972-1975. River flow data provided by Susquehanna Electric
Company., River temperatures taken at Conowingo Dam Fish Collection Facility.

1972 1973 1974 1975
Temp Flow Temp Flow Temp Flow Temp Flow .
Date (F) (1000 cfs) (r) (1000 cfs) (6] (1000 cfs) (F) (1000 cfs)

Apr 1 - 54.1 48,0 44.8 - 89.9 - 61.6
2 - 56,1 50,0 54.8 - 94.0 - 58.1
3 - 57.7 50.0 644 - 97.0 .- 53.7
& - 62.6 51.0 87.6 - 147.4 - 54.9
5 - 65.6 50.0 133.6 - 200.2 - 63,7
6 - 60.6 - 155.7 - 193.5 - 73.5
7 ‘- 57.6 - 163.0 - 164.8 - 74.1
8 - 55.2 - 44,7 - 133.6 - 68.8
9 - 53.6 - 131.4 - 114,9 - 58.9
10 - 49.5 - 118.5 - 104.4 - 53.1
11 - 47.5 - 120.6 - 93.1 - 48.7
12 46.0 45,2 - 112.6 - 81.0 - 45.5
13 - 45,8 - 99.8 - 83.7 - 43.9
14 49,0 51.5 - 88.4 - 94,9 - 37.5
15 - 68.3 o 77.7 - 101.4 - 37.6
16 - 103.1 50,0 65.4 - 101.4 - 34.3
17 52.0 145.8 50,0 58.6 - 112.4 - 32.1
18 52.0 225.6 51.0 50.9 54.0 97.3 51.0 32,5
19 - 213.7 52.0 49,7 55.0 80.2 - 31.3
20 - 168.6 55.0 42,5 53.0 68,1 - 30.6
21 55,0 139.1 57.0 41,1 - 59.9 54.0 30.8
22 - 121.5 58.0 40,9 56.0 53.0 54.0 30.3
23 - 116.8 - 59,0 37.1 57,0 48.6 55.0 30,8
24 53.0 107.6 60.0 34,9 . 56.0 44,1 56.0 32,5
25 - 97.5 62.0 35.8 ' 56.0 41,7 57.0 38,1
26 53.0 86.5 61.0 42,6 58,0 38.5 59.0 ‘53,3
27 53,0 75.6 61.0 41,1 58,0 37.7 57.0 60.6
28 53.0 67.6 62.0 53.7 57.0 36.1 58.0 55.9
29 55,0 59,7 60.0 60.8 58.0 31.8 58.0 49.1
30 55.0 53.3 56.0 63.0 59.0 30.8 57.0 45,7
May 1 56.0 47.3 55.0 65.3 . 60.0 26,9 57.0 42.4
2 57.0 42,4 56.0 62,1 61.0 26.7 58.0 39.6
3 59.0 43.6 57.0 55.7 60.0 29.6 57.0 35.2
4 59.0 52.3 58.0 51.0 62.0 32.1 56.0 . 4744
5 60.0 76.8 - 46,9 62,0 32.7 57.0 65,5
6 59.0 101.4 58.0 46.8 62.0 31.0 - 58.0 79.9
7 61,0 102.2 58.0 © 40,9 63,0 28.9 58.0 91,9
8 61.0 88.1 58.0 37.6 61.0 28,8 58.0 9.4
9 61.0 75.0 59.0 38,2 63.0 28.2 59.0 106.9
10 - 86,8 59.0 38.1 61,0 28,0 61,0 92.3
11 - 107.7 61.0 40,9 60,0 27.1 61.0 79.0
12 - 139.3 - 55.0 60.0 33.6 60.0 63.9
13 59.0 118.7 63.0 58,9 60.0 43.9 62.0 60,1
i1 58,0 97.0 63.0 64.2 59.0 63.6 63.0 58.7
15 59.0 8l.4 63.0 60.1 63.0 ° 88.7 64,0 55.5
16 60.0 7442 60,0 54,7 64.0 86,6 65.0 64,9
17 62,0 76.9 60.0 48,9 65,0 70.8 66.0 64,5
18 63.0 74.9. 60,0 50.1 65.0 57.8 67.0 66,1
19 65.0 75,6 59.0 48,5 66.0 49.8 68.0 61.5
20 64,0 72.5 59.0 52,3 67.0 43,2 68.0 55,6
21 66,0 68.3 58.0 52,1 68.0 41.7 68,0 49,7

continued
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Table
1972 1973 1974 1975
Temp Flow Temp Flow Temp Flow Temp Flow
Date (F) (1000 cfs) (F) {1000 cfs) (F) (1000 cfs) (F) (1000 cfs)
May 22 66,0 64.5 57.0 59.0 70.0 37.9 © 69.0 44.5
23 1 66.0 59,7 60.0 69.3 71.0 37.7 70.0 41.4
24 67.0 54.4 59.0 75.8 70.0 32.4 72.0 38.5
23 68.0 47.6 59.0 73.9 70.0 29,5 73.0 38.5
26 67.0 44,2 58.0 68.8 70.0 27.8 76.0 36.3
27 68,0 37.9 57.0 65.3 70.0 27.3 74.0 36.2
28 68.0 34.6 56.0 72.3 70.0 25.7 75.0 32.5
29 69.0 30.6 58.0 86.6 70.0 23.1 75.0 32.1
30 70.0 27.2 59.0 78.9 71.0 22,2 75.0 28.8
31 70.0 30.5 - 75.4 70.0 21.7 4.0 29.3
Jun 1 70.0 47.5 63.0 66.2 70.0 22.3 74.0 35.4
2 70.0 53.2 64.0 57.0 70.0 23.6 75.0 28,2
3 71.0 33.5 65.0 52.5 69.0 22.8 76.0 26.7
4 71.0 52.4 66.0 45.5 69.0 24.8 75.0 25.4
5 71.0 50.7 67.0 43.9 70.0 20.9 76.0 26,1
6 70.0 43.3 69.0 42.5 70.0 19.4 76.0 34.4
7 71.0 42.3 70.0 44,5 70.0 17.0° 75.0 54.2
8 70.0 41.8 70.0 53.8 70.0 16.7 4.0 92.6
9 70.0 39.7 74.0 50.2 70.0 15.8 71.0 91.8
10 72.0 33.4 75.0 45,8 71.0 11.4 68.0 67.9
11 70.0 31l.5 77.0 40.9 72.0 14.5 67.0 53.1
12 70.0 28.7 - 34.8 72.0 13,1 68.0 50,2
13 70.0 28.6 - 33.5 72.0 12.4 68.0 52.0
14 70.0 29.2 79.0 29.3 73.0 12.8 - 52.8
15 70.0 25.2 7%.0 27.1 73.0 11.7 - 55.9
16 71.0 27.3 79.0 29.1 73.0 13.4 - 49.6
17 71.0 30.0 79.0 30.2 74.0 14.8 - 45.6
18 71.0 36.2 77.0 28.0 74.0 22,3 - 45.3
19 72.0 40.2 76.0 25.4 76.0 24.8 - 43,2
20 74.0 44.0 75.0 23.8 76.0 28.8 - 37.6
21 74.0 47.3 75.0 22.5 76.0 22,1 - 33.8
22 - 409.0 75.0 25,1 76.0 19.5 t- 30.8
23 - 868.4 75.0 26.5 76.0 20.0 - 25.6
24 - 969.4 73.0 29.4 77.0 19.3 - 244
25 - 801.4 73.0 27.0 75.0 19.7 - 21.6
26 - 559.3 3.0 25.0 75.0 18.8 - 21,8
27 - 365.6 74,0 26.4 75.0 16.8 - 26.1
28 - 235.6 75.0 2404 74.0 20,3 - 38.8
29 - 198.5 75.0 33.9 4.0 21.5 - 41.2
30 - 1€0.8 77.0 37.9 74,0 23,2 - 36.0
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