
t · :r · 

) 

SUMMARY OF THE OPERATION OF TIIB 

C:ONOWJ.NGO DAH FISH COLLECTION FACILITY 

DURING THE SPRING OF 1976 

by 

Enn Kotkas and. Gary t. 11.cGr,an 

Ichthyologica l Associates, I nc . 

P. o. l3ox 12 

Drumore, Pennsyl vania 17518 

Prepa red For 

Phi l adel phia. Electric Company 

ICH'TI-IYOLOGICAL ASSOCIATES , INC. 

EDWARD C. RANEY , Ph.D., DIRECTOR 

3 01 For est Drive, Ithaca, New York 14850 

FISH FACILITY OPERATION REPORT 5 

August 1976 





TABLE OF CONTENTS 

Page 

INTRODUCTION. 0 0 • • 0 0 0 0 0 • 0 000000000&000000 1 

METHODS , , , • • • • • • • • • • •••••••••••••ooo 3 

Schedule of Operation. . .. • • • • . • • • " • • o • • • • o 3 

Attraction Velocity .. •••••• o ~ •••••• o •• " • 4 

Disposition of Catch 0 0 0 0 0 0 0 0 • • • • .. • 0 • • • • • 5 

Creel Census • oooooooooooooooeooooooo 6 

RESULTS , • • O O c, 0 0 0 O O O O O O O O •• 0 0 0 o O O O O O O 0 7 

American Shad Catch. 8 

Fish Transplantation. • • • • • • • • • • • • • • • • • • • 10 

Tagging Prograin ••• ..... ,.. ............ . 10 

Creel and Boat Census, ooooooooooooe,000000 11 

SUMMARY OF THE SHAD CATCH, 1972-1976 • • •••••••• , • • • 11 

ACKNOWLEDGMENTS • ciooootoooooo.• 

LITERAWRE CITED. • • • • • • 0 • • • • • • • • • • • • • • • • • 

Table 

1 

2 

3 

4 

LIST OF TABLES 

Schedule of test velocities and volumes 
for the Conowingo Dam Fish Collection 
Facility, 24 April - 30 June 1976. • •••••• , • 

of fishes 
Collection 

List of scientific and common names 
collected in the Conowingo Dam Fish 
Facility, 1972-1976. , ••• , •.• • • • • • • • • • • 

Numbers of fishes taken in the Conowingo Dam 
Fish Collection Facility, 5 April - 30 June 1976. 

Sex ratio and spawning condition of 
Alosa sapidissima, collected in the 
Fish Collection Facility, 1972-1976 

i 

American shad, 
Conow:i.ngo Dam 

• • • 

• • 

13 

14 

Page 

16 

17 

18 

20 



Table 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Data describing conditions for each lift 
before, at the time of and after American 
shad, Alosa sapidissima, were taken in the 
Conowingo Dam Fish Collection Facility, 
21 April - 19 June 1976 • •••••••••• • • 0 • • • 

Number of American shad, Alosa sapidissima, 
taken in the Conowingo Dam Fish Collection 
Facility under various conditions of generation 
of the Conowingo Hydro-electric Station, 
1973-1976. ·- •••••••••••••••••• 

Comparison of numbers of eight selected 
species taken in the Conowingo Dam Fish 
Collection Facility at intermediate and full 
positions of the crowder gates, 5 April - 30 
June 1976 • •• ., •••••••• ct ••••• • • • • • • 

Numbers of eight selected species taken in the 
Conowingo Dam Fish Collection Facility under 
various conditions of velocity and flow 
24 April - 30 June 1976 • •••••••••••• • • • • 

Catch per hour :for eight selected species taken 
in the Conowingo Dam Fish Collection Facility 
under various conditions of velocity and flow 
24 Apri 1 - 30 June 1976. • • • • • • • • • • • 

Time of day American shad, Alosa sapidissima, 
were taken in the Conowingo Dam Fish Collection 
Facility, 21 April - 19 June 1976 •••••• , , • • • • 

Comparison of the'numbers of American shad, Alosa 
saJ:lidissima, taken in the Conowingo Dam Fish 
Collection Facility with water temperature, 
1972-19760 ••••••••••••••••••••••• 

Age composition of adult American shad, Alosa 
sanidissi1na, tak.en in the Conoi;vingo Dam Fish 
Collection Facility and by shore anglers, 
1972-1976. O o O O O O O O a o O O O G O O o • 0 " • • • 

Daily numbers of alewife, Alosa J:lSeudoharengus, 
blueback herring, Alosa aestivalis, and American 
eels, Anguilla rostrata, transported from the 
Conowingo Dam Fish Collection Facility to Conowingo 
Pond, 19 April - 30 June 1976 • • ,, ••••••••• 

ii 

• • 

Page 

21 

31 

32 

37 

4.2 

43 

44 

46 



·,. 

Table 

14 

15 

J.6 

17 

Numbers of fishes taken in the Conowingo 
Dam Fish Collection Facility, 8 and 26 
July 1976. o • ., o o • • • • • • • .. ,.. • 0 0 0 0 0 0 0 0 

Fishes tagged at the Conowingo Dam Fish 
Collection Facility on 10 June and 
recaptured from 11-30 June J.976. , 

Hourly catch of American shad, Alo~ sapidissi•E.§l:, 
by anglers fi.shing from shore just downstream 
from the Conowingo Dam Fish Collection Facility, 
21 April - 25 Hay 1976 ••••••••••••• • • 0 .. 

Status of generation of Conowing-0 Hydro­
electric Station in relation to shore angler 
catch of American shad, Alosa sapidissima, 
1973-19760 O o O O o O O O o O O O O O C O 0 0 0 0 0 0 

18 The distribution of boats on the east side 

19 

20 

21 

22 

23 

24 

and west side of the Conowingo Dam tailrace 
under various conditions of generation of 
Conowingo Hydro-electric Station, l.973-1976, 

Dam Numbers of fishes taken in the·conowingo 
Fish Collection Facility, 1972-1976. • • • 0 0 O O O O 0 

Comparison of the number of American shad, 
Alosa sapiclissi.ma, taken in the Conowingo 
Dam Fish Collection Facility with time of 
day, 1972-1976 • .............. • • • • • • • 

Comparison of the number 
Alosa .sapidissima, taken 
just downstream from the 
Collection Facility with 

of American shad, 
by shore anglers 
Conowingo Dam Fish 
time of day, 197-3-

1976. 0 • 0 0 •••• 0 o o o o o o o o o o o o o o C 11 

of American shad, 
by shore anglers 
Conowi.ngo Dam Fish 
water temperature, 

Comparison of the number 
Alosa sapiclissirna, taken 
just downstream from the 
Collection Facility with 
1973-1976. , •••••• ocoooa0ooooeooooo 

Daily angler effort (hours) and number of 
American shad, Alosa sapiclissima, caught along 
the west shore of the Conowingo Dam Tailrace, 
1973-1976 • •••••••••••• 0 ••••• • • • • • 

Susquehanna River flows (expressed as 24-hr 
average) and water temperatures at Conowingo 
Dam from l April - 30 June 1972-1976 , • , , • • • • • • 

iii 

Page 

47 

48 

49 

50 

. 51. 

52 

54 

55 

56 

57 

59 



INTRODUCTION 

An agreement was signed between the Philadelphia Electric 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 Department 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 "fish attraction, collection and trapping 

devices" to determine the number of American shad (Alosa sapidissima) available 

that could be collected from immediately below Conowingo Drun and transported 

upriver and released, The Conowingo Dam Fish Collection Facility was con­

structed 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 through 1975 (Robbins, 1972, Foote 

and Robbins, 1973, Buchanan and Robbins, 1974 and Buchanan, 1975), Operation 

in 1976 was according to procedures outlined by Robbins, Buchanan and Rosage 

(1976) and approved by the Operations Subcommittee of the Susquehanna River 

Shad Advisory Committee. Details of operation pro_cedures in 1972 through 1975 

are given in Robbins (1972 and 1973) and Robbins, Kotkas and Buchanan (1974 and 

1975). 

The present report summarizes the 1976 operation and makes comparisons 

with results fr.om previous years, Items discussed include (1) schedule of 

operation (2) attraction velocity (3) disposition of catch including trans­

plantation of blueback herring and alewife to Conowingo Pond and release 



2 

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 1976 with that of 1972 through 1975. 
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METHODS 

Schedule of Operation 

The fifth year of operation of the fish collection facility began 

on 5 April 1976, The first phase of operation was to determine when 

alewife or blueback herring were present in sufficient number in the 

tailrace of Conowingo Dam to transport 50,000 individuals above the dam, 

The facility was operated for two to six hrs on the mornings of 5, 7, 9, 

12 and 15 April until the presence of herring was established, Daily opera­

tion (one half hour before sunrise to 1200 hr EST) began on 19 April and. 

continued through 30 June 1976, Mechanical problems which prevented opera­

tion were few, Malfunction of the crowder mechanism prevented sampling 

from 0835-1200 hrs on 7 May, 1015-1200 hrs on 8 May and 11-1200 hrs on 

22 May, Hopper mechanism repairs prevented sampling from 0430-0630 hrs 

on 31 May and from 0430-0530 hrs on 2 June, 

The length of fishing time per lift depended 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 were present, Sets 

of thirty minutes were most commonly used, Several lifts of longer duration 

were used when few fish were being taken, 

The fish collection facility was also operated from 0700-1400 hrs on 

8 July and from 0800-llf30 hrs on 26 July, The purpose of operation on 

these days was to detenuine the abundance of juvenile and adult striped bass 

in the Conowingo Dam tailrace, If present in sufficient numbers in the 

catch, they were to be transported above the dam, Plant personnel were asked 

to census the angler catch of striped bass daily on the stoplog gallery and 

the west shore of the tailrace at 0700, 1000 and 1400 hrs during July, The 

results of the creel census were used to select 8 and 26 July as days when 

striped bass would be most likely to be taken in the fish lift, 
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Attraction Velocity 

A standard attraction velocity of approximately 6,5-7,0 fps was used 

from 5-24 April, This was achieved by setting both weir gates 6,0 ft below 

tailrace and operating Station Service Units 1 and 2 (approximately 400 cfs 

each) at 35% and 75% gate opening. However, the gate setting on one station 

service unit is always dependent on plant demand, thus gate opening of this 

unit may vary from 30-50%which results in slight variation in attraction 

velocity at the weirs, 

An experimental schedule of attraction.velocities and flow (volume of 

water through the facility) was initiated on 24 April and continued through 

30 June, Four test conditions of attraction 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, Test periods 

were used consecutively throughout the test season, 

Tests using each of two positions of the crowder gates were also conducted 

to determine if there were differences in catch, The intermediate gate position 

(12 in, opening) was used on one lift and the full-open position was used on· 

the next. 

Operation of Conowingo Hydro-electric Station in the spring is, in part, 

modified by the occurrence of anadromous fish runs, As part of an agreement 

with the State of Maryland, to prevent fish mortality in the tailrace due to 

oxygen deficiences, a generator was operated continuously between 22 April 

and 10 June (Dietz, 1976), Either one or more of Units 1 through 7 (approximately 

5,000 cfs each) were used, The selection of which one to operate was made by 

a biologist conducting a surveillance and depended upon the relative abundance 

and distribution of fishes (primarily blueback herring, alewife, and white 

perch)-in the tailrace, In 1976, Unit No, 2 was operated to provide oxygenated 
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water from Conowingo Pond and enhance the attraction of shad along the west 

bank of the tailrace near the facility. Units 8 through 11 (approximately 

10,000 cfs each) were not used for the above purposes. 

Station engineers were requested to operate Unit No. 1 at a reduced load 

(20 megawatts) when station load requirements permitted. This reduced turbulence 

near the entrance of the collection facility. When Unit No. 1 was scheduled 

for full load, it was requested that it be the last unit on line. 

Disposition of Catch 

Specimens in all lifts were released into a 6' x 12' x 4' sorting tank. 

The catch was first examined for American shad which were innnediately 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 

was noted for most shad collected. Shad were then released at Shures Landing 

(3/4 mi downstream from Conowingo Dam). 

Transplantation of alewife and blueback herring to Conowingo Pond began 

on 19 April and was terminated on 25 April. Juvenile American eel were 

transplanted into Conowingo Pond between 25 and 30 June. All releases in 

Conowingo Pond were made at the Conowingo Creek boat launch. The 600 gallon 

plywood tank constructed by. the Pennsylvania Fish Connnission, in 1972, was 

used to transport the fish. The tank was equipped with air pumps to provide 

aeration. 

Other fishes were counted after the above operations were completed. 

Large catches were subsampled. The most connnon method of obtaining a sub­

sample was to crowd the fishes to within 2 ft of the discharge end of the 

sorting tank with a moveable 4' x 6' aluminum screen. Another screen was 

then used to partition off 1/8, 1/5, 1/4 or 1/2 of the catch. Fishes 

not included in the subsample were then released into the tailrace 

through a 12 in. discharge pipe. An estimate of the numbers of 
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fishes in the lift was made from a count of fish in the subsample. All 

catches were counted or subsampled except when large numbers of herring 

were available for transport. Where mortalities due to an oxygen defi­

ciency were likely, large catches were estimated visually and released to 

the river immediately. 

Length, weight, sex and scale samples were taken from blueback 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. 

Fishes, other than American shad, were tagged on 10 June to determine 

numbers of fishes that may be captured more than one time. A total of 373 

fish of 12 species were tagged with floy anchor tags and released into the 

tailrace from the sorting tank. Numbers of tagged fish in the catch 

were then recorded from 11 through 30 June. The tags of recaptured fish 

were partially clipped so that multiple recaptures could be identified. 

Common names of fishes are used throughout the text and tables. A 

list of common and scientific names of fishes collected in the Conowingo 

Dam Fish Collection Facility from 1972. to 1976 is given in Table 2. 

Creel Census 

A creel census was conducted below Conowingo Dam to determine: (1) 

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 boats 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 1200 hrs between 21 April and 

30 June. Changes in the distribution of boats was determined by a count 
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of the number in east and west sections of the tailrace. The sections were 

established by an imaginary line from Unit No. 6 to the northern tip o·f 

Rowland Island. 

RESULTS 

A total of 839 lifts yielded a catch of 1,416,109 fish representing 

12 families and 38 species (Table 3). The white perch (581,768), gizzard 

shad (405,510), American eel (187,035) and channel catfish (91,715) were 

most connnon. The anadromous clupeids (alewife, blueback·herring, hickory shad 

and American shad) made up 2.8% of the catch. These same species have made 

up 25.9%, 35.1%, 20.7% and 8.1% of the catch, respectively, from 1972 through 

1975. 

Alewife abundance was the lowest observed since operation of the facility 

began in 1972. Most of the alewife run may have taken place before 5 April 

when operation of the lift began. Alewife were reported in Deer Creek in 

early March. A total of 235 alewife was collected in the facility between the 

week of 12 April and 24 May. 

The catch of blueback herring in 1976 was the lowest observed in five 

years. A total of 39,503 was collected. Three peaks in blueback herring 

abundance were noted. These occurred during the weeks of 19 April, 17 May 

and 14 June. Water temperatures during these weeks ranged from 53-68 F, 

64-66 F and 73-78 F. 

Hickory shad were absent from the 1976 catch although a few were observed 

taken by anglers along the west shore of the tailrace. The hickory shad catch 

in the facility has declined steadily since 1973 when 738 individuals were 

collected. 
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Juvenile American eel were collected in greater numbers in 1976 than 

in previous years. It comprised 17.2% of the 1976 catch. The greatest 

numbers were taken between 7 and 27 June when water temperatures ranged from 

68 to 80 F. 

American Shad Catch 

A total of 91 American shad was collected between 21 April and 19 June. 

Twenty-two shad died prior to release. One was tagged and released at Conowingo 

Creek. The remaining 68 fish were tagged and released at Shures Landing. No 

recaptures of tagged shad were made in the c;ollection facility in 1976. Two 

tags were returned by anglers. Both fish were tagged on 18 May. One was 

caught along the west shore of the tailrace on 20 May and the other was caught 

in the Susquehanna Flats area of the Chesapeake Bay on 29 May. The sex ratio 

of 71 shad examined in 1976 was 0.78 males to 1.00 females (Table 4). Most 

females were green while all males examined were ripe. Ripe females were not 

observed in the catch. 

Conditions of operation associated with the collection of shad are given 

in Table S. Data from the lift preceeding and the lift following one(s) 

which contained shad is included to show which variables may have changed. 

The largest number of shad (31) were collected when Unit 1 through 11 were shut­

down (Table 6). Seven shad were taken with all units operating. The effect 

of operating Unit No. 1 at a reduced gate is not obvious. Results of the 

velocity, volume and crowder gate position tests are presented in Tables 7, 

8 and 9. Data from a clean out lift and the first lift with the crowder gates 

open are not included in the analysis. The function of the clean out lift was 

to remove fishes that gained access to the holding channel, primarily through 

the closed crowder gates, between hours of operation. The first lift with a 
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scheduled velocity and open gate position usually contained large numbers of 

fishes which had gathered behind the crowder gates between hours or operation. 

These fishes were collected independent of attraction velocity, volume of 

water, and crowder gate position. The catch of the blueback herring, alewife, 

American shad, gizzard shad, channel catfish and white perch is greatest at the 

intermediate gate while that of the carp and quillback is greatest at the full 

open position (Table 7). The mean hourly catch of shad in the intermediate 

position (0.3 fish per hour) is not significantly greater (P< .OS) than in 

the wide open position (0.2 fish per hour). The results of the velocity tests 

(Table 7 and 8) indicates that high velocity combined with either low or high 

flows may be preferred by American shad. The difference in the catch per· 

hour between high and low velocity, however, is not significant (P < .OS). 

One possible advantage of high velocity is that it appears to reduce the catch 

of carp, channel catfish and white perch. 

The peak hourly catch of shad occurred between 0700 and 0800 hrs when 

33 fish (36.3%) were collected (Table 10). One shad was collected before 

0500 hrs and five were taken between 1100 and 1200 hrs. The peak catch in 

previous years occurred between 0600 and 0700 hrs except in 1973 when it 

occurred between 0500 and 0600 hrs. Most shad were taken at water tempera­

tures of 66 to 68 F (Table 11). 

Age determinations were made on 21 American shad collected in the 

facility and 27 shad taken by anglers. Four year old fish (1972 year class) 

dominated (62-63%) both groups (Table 12). The major difference in the age 

distribution of shad from the two sources in 1976 was that anglers caught 

fewer five year old fish and more three year old fish than were taken in 

· the collection facility. 
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Fish Transplantation 

A total of 90 alewi·fe, 6,622 blueback herring and 2,384 American eel 

was transported from the Conowingo Dam Fish Collection Facility to Conowingo 

Pond (Table 13). The goal of transporting 50,000 herring was not met due 

to an unusually small herring run and the time consuming process of 

sorting herring from catches with large numbers of white perch. 

Monitoring studies in Conowingo Pond by Ichthyological Associates, Inc., 

have provided evidence of successful alewife reproduction above Conowingo 

Dam. Seven young (27-76 mm FL) were take~. The first was taken by 16 ft 

trawl off Peach Bottom Beach (Lancaster County) on 15 June. Two were 

collected by trawl on 8 July, 50 yds above the mouth of Peters Creek. Two 

were found on the traveling screens of the Peach Bottom Atomic Power Station 

on 20 July and an additional two on 27 July. 

No striped bass were transported above Conowingo Dam. A total of four 

juvenile striped bass (71-245 mm FL) were observed in the fish collection 

facility in two days of opera~ion in July. Creel census data provided by 

plant personnel showed that a few striped bass (8-21 inches) were taken 

almost daily by anglers off the stoplog gallery between 2 and 30 July. No·· 

catches were reported on 6, 15, 18 and 25 July. The largest daily catches 

reported were 25 striped bass on 7 July and 25-30 fish on 23 July. 

Tagging Program 

Twenty-one fish were recaptured between 11 and 30 June (Table 15). 

Most (19) were gizzard shad. One redbreast sunfish and one tagged channel 

catfish were also taken. One gizzard shad was rec.aptured twice. Multiple 

recapture of gizzard shad were 8.0% (20 of 251 tagged fish) which indicates 

that a portion of the catch is recycled through the facility in daily operation. 
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Creel and Boat Census 

Anglers caught 164 American shad along the west shore of the tailrace 

from 21 April through 25 May (Table 16). American shad were not observed 

in the creel census after 25 May. The peak catch occurred from 0800 to 

1000 hrs. Anglers were most successful on 25 April when 40 shad were taken. 

Above average catches of shad were also made on 16 (15 shad) and 18 May 

(30 shad). Anglers caught 48% of the shad when no large units (10,000 cfs) 

were operating and four or fewer smallunits (5,000 cfs) were operating (Table 

17). Shore angler effort dropped sharply after 31 May and no anglers were 

observed after 27 June. 

Angling effort from boats was greatest on the east side of the tailrace 

below the large units, Approximately 60% of all boat hours were censused 

on the east side (Table 18). The total boat hours of effort in the tailrace 

was slightly higher in 1976 than in 1975 but lower than in 1973 and 1974. 

SUMMARY OF THE SHAD CATCH, 1972-1976 

Since 1972, 670 adult and three juvenile American shad have been taken 

in the Conowingo Dam Fish Collection Facility (Table 19). The conditions 

under which.they _were taken each year were similar. Most shad (88.3%) 

collected in the period from 0400 to 1100 hrs were taken before 0900 hrs 

(Table 20). The percentage caught in each hour was relatively consistent 

for each of the five years. The catch of shad by anglers was more evenly 

distributed through the morning hours (Table 21). 

Most shad (80.9%) collected in the facility were taken at water tem­

peratures of 68-71 F and 74-75 F (Table 11), Anglers caught most shad (72.9%) 

at water temperatures of 59-66 F (Table 22). 
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In 1973-1976, 72.0% of the shad were taken in the facility when no 

large units were operating (Table 6). Anglers fishing from shore took 35.2% 

of their catch under similar conditions (Table 16). Shore angler effort 

below Conowingo Dam has decreased steadily since 1973. The catch of American 

shad per fisherman hour ranged from 0.007 to 0.010 in 1973, 1974 and 1975 

(Table 23). The 1976 catch per fisherman hour increased to 0.041. The 

greatest angling pressure normally occurs on weekend days. Weekend angling 

effort comprised 43 to 52% of the total angling effort from 1973 through 

1976. 

Of the shad taken in the facility from 1973-1976, ~7.9% were males and 

52.0% were females (Table 4). Almost all males were ripe. Approximately 

75% of all females were green, 8% ripe and 17% were spent. 

Age composition of adult shad caught in the collection facility and 

by anglers is similar, i.e., most shad taken were four year old fish (Table 12). 

The presence of three year old fish in 1975 and four year old fish in 1976 

indicates that some survival occurred in 1972 when Tropical Storm Agnes 

caused severe flooding of the Susquehanna River in late June. 

Daily river flows and water temperatures, for April-June, 1972-1976 

(Table 24), has been included to aid those who might attempt further analysis 

of the facilities' past operation. 



13 

ACKNOWLEDGMENTS 

1li.e authors wish to acknowledge the assistance of the following biologist 

Larry S, Enoch, Peter S, Foote, Maria M, Magnelli, and Robert M, Schutsky, 

Others who assisted were: Donat G, Denoncourt, John A, Granger, Paul D, 

Howard, Steven C, Huber, Stephen R, Newhouse and John R, Shuman, Special 

thanks are extended to W, Howard Jarman, Station Superintendent, William J, 

Langdan, Assistant Superintendent, John R, Boyda, Test Engineer and the staff 

of Conowingo Hydro-electric Station, Susquehanna Electric Company, for 

providing data on the operation of Conowingo Dam and logistic support for the 

facility operation, P, James Dalley, Bureau of Sport Fisheries and Wildlife, 

assisted·with many of the velocity computations and gave advice on experi­

mental velocity studies, John Sheridan, U.S. Fish and Wildlife Service 

·assisted with tagging of fishes to estimate recapture rates, Advice provided 

by other members of the Susquehanna River Shad Advisory Committee was also 

appreciated, Barbara J, Ankrim and Margaret A, Eckman typed the manuscript, 



.. 
14 

LITERATURE CITED 

Bailey, R, M,, J, E, Fitch, E, s. Herald, E. A, Lachner, C, C. Lindsey, 
C, R, Robins and W. B, Scott, 1970, A list of connnon and scientific 
names of fishes from the United States and Canada (third edition), 
Amer, Fish, Soc. Spec, Publ. No, 6: 150 p. 

Buchanan, Dennis G, 1975, Summary of the operation of the Conowingo Dam 
Fish Collection Facility during the spring of 1975, Ichthyological 
Associates, Inc., Drumore, Pa,, Fish Facility Operation Report 4, 
prepared for Philadelphia Electric Company, 52 p, 

Buchanan, Dennis G, and Timothy W, Robbins, 1974. Summary of the operation 
of the Conowingo Dam Fish Collection Facility during the spring of 1974. 
Ichthyological Associates, Inc,, Drumore, Pa., Fish Facility Operation 
Report 3, _prepared for Philadelphia Electric Company, 46 p. 

Foote, Peter S. and Timothy W, Robbins, 
the Conowingo Dam Fish Collection 
Fish Facility Operation Report 2. 
Electric Company, 40 p. 

.1973, Summary of the operation of 
Facility during the spring of 1973, 

Report prepared for Philadelphia 

Dietz, Jeffrey E, 1976. Report on the 1976 anadromous fish surveillance 
program below Conowingo Dam. Ichthyological Associates, Inc,, Surveillance 
Report 7, 11 p. 

Robbins, Timothy W. 1972. Operation of the Conowingo Dam Fish Facility, 
Ichthyological Associates, Drumore, Pa,, 1972 Operation Draft Report, 
prepared for Operation Subconnnittee, Susquehanna Shad Advisory Connnittee, 
9 p. 

Robbins, Timothy W, 1972, Summary of the operation of the Conowingo Dam 
Fish Collection Facility during the spring of 1972, Ichthyological 
Associates, Drumore, Pa,, Fish Fac.ility Operation Report 1, prepared 
for Philadelphia Electric Company, 31 p. 

Robbins, Timothy W. 1973, Operation of the Conowingo Dam Fish Facility. 
Ichthyological Associates, Drumore, Pa,, 1973 Operation Draft Report, 
prepared for Operation Subconnnittee, Susquehanna Shad Advisory Connnittee, 
9 p. 

Robbins, Timothy W., Dennis G, Buchanan and Thomas F, Rosage, 1976. Operation 
of the Conowingo Dam Fish Facility and transplantation of American shad 
eggs to the Susquehanna River, Ichthyological Associates, Inc,, Drumore, 
Pa., 1976 Operation Draft Report, prepared for the Operation Subconnnittee, 
Susquehanna Shad Advisory Connnittee, 10 p. 



15 

Robbins, Timothy w., Enn Kotkas and Dennis G. Buchanan. 1974, Operation 
of the Conowingo Dam Fish Facility, Ichthyological Associates, Inc,, 
Drumore, Pa., 1974 Operation Draft Report, prepared for Operation 
Subconnnittee, Susquehanna Shad Advisory Connnittee, 7 P• 

Robbins, Timothy W,, Enn Kotkas and Dennis G. Buchanan. 1975, Operation 
of the Conowingo Dam Fish Facility, Ichthyological Associates, Inc., 
1975 Operation Draft Report, prepared for Operation Subconnnittee, 
Susquehanna Shad Advisory Connnittee, 7 p. 

Robbins, Timothy w., and Dennis G. Buchanan. 1976. Operation of the Conowingo 
Dam Fish Facility and transplantation of American shad eggs to the 
Susquehanna River. 1976 Operation Draft Report, prepared for Operation 
Subconnnittee, Susquehanna Shad Advisory Connnittee, Ichthyological 
Associates, 10 p. 



Table 1, Schedule of test velocities and volumes for the Conowingo Dam Fish Collection Facility, 
24 April-30 June 1976. 

Entrance Weir Setting 
Service Unit Setting Depth Below Velocity 

Period No, Test Conditions No. l No, 2 Tailrace ft/sec (::!: 0,5) 

1 HV-HF 35% 75% 4.2 ft 7,5 
2 LV-LF. 35% 35% 5, 7 ft 4.0 
3 LV-HF 35% 75% 9.8 ft 3,5 
4 HV-LF 35% 35% 2.4 ft 6,5 
5 HV-LF 35% 35% 2.4· ft 6,5 
6 LV-HF 35% 75% 9.8 ft 3,5 
7 LV-LF 35% 35% 5.7 ft 4.0 
8 RV-HF 35% 75% 4.2 ft 7,5 
A* HV-XLF 35% 0% 1.2 ft 7.5 
B* LV-XLF 35% 0% 2,9 ft 4.0 

* Alternate between A and B operation when too many generating units are off and tailrace 
is too low for standard setting, 

HV - High Velocity 
LV - Low Velocity 
HF - 1Iigh Flow 
LF - Low Flow 
XLF - Extra Low Flow 

,... 
°' 



;· 

Table 2. List of scientific and co.mnon n~~2s of fishes collected in the Conowingo Dam.Fish Collection Facility~ 1972-1976 
(according to_Baily, et al., 1970). 

Scientific Name 

Family - Petromyzontidae 
Petrocvzon marinus 

Family - Anguillidae 
A~guilla rostruta 

Family - Clupeidae 
Alosa aestivalis 
Alosa m~d::ocris­
Alosa pscudoh~rcn3us 
Alosa saoidissima 
~crtia tvrannl:S 
J).)rosoma ce~edianum 

Family - Snlr..onidae 
Core;onus artedii 
~ gair<l:~cri 
Salrio tru::ta 
Salve!~ontinalis 

f8icily - Esocidae 
Eso}: nif"er 
E,;ox~s 
Eso..:::, ~non2:y 

Ya.oily - Cy?rinidac 
c~=~ssiu,; auratus 
Cv:,;:i:-,·.15 c~ 
Notc~i~on~soleucas 
!:o::ronis a..ioc!:n:s 
Xotro~is ~us 
!:otro')is r..:balluS 
~:ot:::oois spilooterus 
ru1inichthvs cataractae 

Fai::iily - Catostornidae 
Carpiodes cynrinus 
Cacosto~us co::1IT1ersoni 
Eri:;:yzon oblon.;us 
Hv~enceliu~ nigricans 
~:o:-:osto:::a rr.oa.crolepidocum 

Cor.trnon :-l'ru:ie 

La.,1preys 
Sea lamprey 

Freshwater eels 
American eel 

Herrings 
Blueback herring 
Hickory shad 
Alewife 

· A:r.e;rican shad 
Atlantic menhaden 
Gizzard shad 

Trouts 
Lake herring 
Rainbow trout 
Brown t.rout 
Brouk trout. 

Pikes 
Chain picker,;il 
Northern pike 
Nuskellunge 

Minnows and carps 
· Goldfish 

Car;, 
Golden shiner 
Comely shiner 
Spot:tail shir.:er 
Rosyface shiner 
Spot.fin shiner 
Longnose dace 

Sucke:::s 
Quillback 
White sucker 
Creek chubsucker 
Northern hog sucker 
Short.head redhorse 

Scientific N3me 

Family - Ictaluridae 
Ictalurus catus 
Ictalurus ~is 
Ictalu?:us ~us 
Ictalur~s punctatus 

Family - Cyprinodontidae 
Fundulus heteroclitus 

Family - Belonidae 
Strongvlura ~ 

Fa.'1'1ily - Percichthyidae 
Merone americ~n~ 
}~?:one saxatilis 

Fa.~ily - Centrarchidae 
k~blonlites ruoestris 
Laoo:nis au::it:us 
~ cvanallus 
Lc::io:nis tl~ 
Lc;,cr.:is .:t.!C!'cchirus 
~crus dolornieui 
Mic::o:,te~us salmoides 
Pornoxis nnnularis 
2o~or.is niQro~aculatus 

Family - Percidae 
Etheos:o~a olmstcdi 
Perea flavescens 
Stfzostedion vit;~UAJ. 

Camion Kame 

Freshwater catfishes 
White catfish 
Yellow bullhead 
Brown bullhead 
Channel catfish 

Killifishes 
Mu.-:-:.nichog 

Need.lefishes 
Atlantic needlefis~ 

Temperate basses 
White perch 
Striped bass 

Sunfishes 
Rock bass 
Redbreast sunfish 
Green st:nfish 
Pu.-r:pk.inseed 
Blue;gill 
Smallmouth bass 
Large::iouch bass 
White crap?ie 
Black crappie 

Perches 
Tessellated darter 
Yellow perch 
Walleye 

.... 
" 



Table 3. Nuzilb.era of fishes taken in the COnowingo Dam Fiah Colleccion Facility, 5 April - 30 June 1976~ 

Dates 5-9 Apr 12-15 Apr 19-25 Apr 26 Apr-2 May 3-9 May 10-16 May 17-'?3 May 24-30 May 31 1'!.ay-6 Jun 7-13 Jun 14-20 Jun 21-27 Jun 28-30 Jun- Totals 
No. Lifts 13 ll 80 90 73 85 78 8l 75 76 77 74 26 839 
Fi11hing T1::3e (hr) 9,0 5,7 12.8 24.3 26.3 29.4 32.6 33.6· 32.7 32.9 32.4 30.7 11.5 313.9 
~ater Ie=perature (F) 50-51 50-51 53-68 59-69 57-62.5 60-64 64-66.5 63.5-65.5 65-67.5 67.5-72 73-78 74-80 75-76 

t.a::r,,re7s 
Sea lciprey - - 25 4 - - - - - - - 29 

Fresh..,ater eels 
A.-.erl.can eel l - 131 536 46 139 1578 754 1842 38096 126373 16483 1056 187035 

Ben-ings 
Blue~ack herring - - 26878 5 133 600 780 315 551 3529 6679 28 5 39503 
A.le-.rife - 3 195 2 12 18 l 4 - - - 235 
A::.erican shad - - 8 l 9 12 8 9 30 14 - - 91 
Atlantic ioenhade:n - - - - l 12 8 556 - - 577 
Gi:i::.::ard 11had 406 221 94576 31249 31293 111642 43540 13709 20329 21123 23651 13138 633 405510 

Ir0!.1.t5 
RainD¢V trout - l - - - 4 l 12 36 6 - - 60 
Br= trcut 5 4 8 15 3 38 19 46 52 181 122 l - 494 

Pikes 
M!,iskellunge - l 4 - - - 2 l 2 l 3 - - 14 .... 

M1nnov:1 aod carps 00 

Coll!fi5h - - - - - 4 - - 4 - - 8 
carp - - 324 ·794 180 448 1179 782 530 ,1500 1469 . 2222 24 9452 
Golden shiner - - 132 74 91 218 171 175 175 491 233 108 - 1868 

i Coc:ely 'Shiner - - - 40 - 700 101 - - 841 
Syottail 5hiner - - 664 1023 56 - - - - - - - 1743 
Spot:fin shiner l - 8 - 64 30 159 360 1001 27693 29992 489 59 59856 

Suckers 
Qu!llback - - 1406 52 - 205 2579 1392 2074 1878, 358 271 2 10217 
White 1ucker 2 2 136 57 9 97 56 23 23 44 8 - - 457 
Sorthern ho3 sucker - l - 4 - - - - - 5 
Sborthead redhorse - - 226 39 63 673 227 23 20 4 - - - 1275 

Fre1h~ater Catfishes 
White catfish l - - 26 4 15 270 130 156 374 524 559 3 2062 
Yellov bullhead - - - - - - - - - 10 - - 10 
BrO'onl bullhead - - 47 7 4 54 131 76 31 68 74 84 4 580 
Ci.annel catfish 29 8 7523 3077 1147 1811 5589 2422 11830 5911 6492 44274 1602 91715 

continued 



Table 3. Continued. 

Dates 5·9 Apr 12 .. 15 Apr 19 .. 25 Apr 26 Apr .. 2 May 3-9 May 10-16 May 17-23 May 24-30 May 31 May-6 Jun 7-13 Jun 14-20 Jun 21-27 Jun 28-30 Jun Tota.ls 

No. Lifts 13 11 80 90 73 . 35 78 81 75 76 77 74 · 26 839 

Fi11hing Time (hr) 9.0 5.7 12.8 24.3 26.3 29.4 32.6 33.6 32.7 32.9 32.4 30.7 11.5 313.9 
Yater Temperature (F) 50-51 50-51 53-68 59-69 57-62.5 60-64 64-66.5 63.5-65.5 65-67.5 67.5-72 73-78 74-80 75-76 

Killifishes 
Mu::lGichoi 1 - - - - - - - - - - - - .. l 

Temperate Basses 
White perch . . - - 66487 50733 78179 81056 29727 89340 56744 94953 32981 1500 68 581768 

St tlped bass - - - - l - - l 9 2 13 14 11 51 

Sunfishes 
Rock bass - - - 42 4 5 4 3 20 20 11 19 2 130 

Redbreast sunfish -. - 60 150 115 274 394 442 698 1048 1662 574 15 5432 

Gre~n sunfish - - - - - 5 3 5 37 73 9 l 133 

Purapkinseed - - 5 38 43 76 39 124 179 254 457 96 8 1319 

Bluegi.11 - - 100 245 97 144 397 236 367 813 706 203 29 3337 

SillalLnouth baas - - 191 6 l 62 18 11 - 39 4 - - 332 

Largemouth bass - - 10 - 3 - 19 l - - - - - 33 

l(r.ite crappie - - 30 80 63 142 320 565 309 1150 698 206 273 3836 

Black crappie - - - 2 - - - 69 l 14 4 - - 90 

Perches 
Yellow perch - - 242 1030 4 330 184 172 117 492 684 26 35 3316 

,... 
"' Walleye 5 3 292 80 83 422 250 199 251 504 515 86 4 2694 

Total 451 244 199683 89392 111702 198561 87645 111388 97349 200993 234477 80390 3834 1416109 



Table 4. Sex ratio and spawning conditions of American shad, Alosa sapidissima, collected in 
the Conowingo Dam Fish Collection Facility, 1972-1976. 

Male Female 
Year Ripe Spent Green Ripe Spent Undetermined Undetermined Total 

1972 - - - - - - 293 293 
% - - - - - - 100.0 

1973 34 1 22 1 12 0 7 77 
% 44.2 1.3 28.6 1.3 · 15.6 0 9,1 

1974 48 0 41 9 6 12 12 128 
% 37.5. 0 32,0 7,0 4.7 9.4 9.4 N 

0 

1975 49 0 30 0 4 0 1 84 
% 58.3 0 35.7 o· 4,8 0 1.2 

1976 31 0 0 0 0 40 20 91 
% 34.1 0 0 0 0 44.0 22.0 

Total 162 1 93 10 22 52 333 673 
24.1 0.1 13.8 1,5 3.3 7.7 49.5 

Males= 163 (47.9%) 
Females= 177 (52,0%) 



Table s. Data describing conditions for each lift before, at the time of, and after American shad, Alosa sapidissima, were taken in the Conowingo Dam Fish 
Collection Facility, 21 April .. 19 Juna 1976. 

Date 21 Aer 22 AE;t' 25 Ar 27 fil!r 11 May Lift Number 5 6 7 l 2 3 2 3 4 5 6 7 l 2 8 9 10 

Parameters* 

Shad Taken 0 4 0 0 l 0 0 l 0 l l 0 1 0 0 2 0 Total Fish 2517 4606 1000 2250 17301 5000 5088 1193 1966 2520 5601 3720 4513 5696 505 422 316 Rel. Loe. - 1 - - 2 - - - - 2. 2 - - - 2 -Lift Time .Q6SO 0715 1005 0530 0545 0634 0530 0550 0633 0710 0745 0840 0601 0625 0930 1015 1100 Hin. Fished 5 5 5 0 5 5 5 5 5 5 5 5 5 5 30 30 30 Air Iei:ip. 63.0 63.0 75.0 65.0 67.0 67.0 ss.o 55.0 55.0 ss.o ss.o ss.o 41.0 42.0 68.0 68.0 68.0 Wat.P.r Temp. 59.0 59.0 62.0 62,0 62,0 62,0 68.0 68.0 68.0 68.0 68.0 68.0 67.0 67.0 61.0 61.0 61.0 We11ther 2 2 1 1 1 l 3 4 4 4 4 4 1 1 l 2 2 At. Pressure 30.55 30.55 30.SS 30.50 Jo.so 30.50 30.36 30,36 30.36 ·J0.36 30.36 30.30 - - 30.00 29.96 29.96 Small Gen. On 0 0 4. 0 0 1 1 1 1 1 1 1 1 4 4 4 5 Large Gen. On 0 0 2 0 0 0 0 0 0 0 0 0 0 2 2 4 4 Unit 1 2 2 1 2 2 2 2 2· 2 2 2 2 2 2 1 1 1 Unit 2 2 2 2 2 2 2 1 1 1 l 1 1 1 1 l 1 1 Spill Gates Open 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 River FloW' 34.9 34.9 34.9 30.3 30.3 30.3 23.8 23.8 23.6 23.8 23.8 23.8 23.6 23.6 22.9 22.9 22.9 ,:. Gate s.u.1 45 45 45 45 45 45 45 45 45 45 45 45 40 45 35 35 35 N ,:. Gate s. u.2 75 75 75 0 35 35 35 35 35 35 35 0 0 45 35 75 15 .... Vel. Hld. Chan. 1.5 1.s 1.s - o.6 0.6 0.6 0.6 0.6 0.6 0~6 1,5 l.S 999 1,3 1,5 1.s Vel. Weir l 6,0 6.0 6,8 - 4,2 4.2 4,0 4,0 4,0 4.0 4.0 3.8 3.8 999 4.3 7.7 7.7 Vel. '.leir 2 6.0 6.0 6.5 - 3.8 3.8 3.8 3.8 3.8 3.8 3,8 3.8 3.8 999 3. 7 7,4 7.4 Weir Gates Open 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 Ft. BelCIW' TR 
Weir 1 6.6 6.6 6.0 - 5.0 s.o 6.7 6.7 6.7 6,7 6.7 3.9 3,9 2.9 6.7 4.7 4.7 Weir 2 6.6 6.6 6.0 - s.o 5.0 6.7 6.7 6.7 6,7 6.7 3,9 3.9 2.9 6.7 4.7 4.7 Tailrace Elev. 13.6 13.6 18.0 - 13.S 14.5 14.0 14.0 14.0 14.0 14.0 14.0 14.0 999 18.l 19.9 20.0 Hld. Chan. Elev. - - 19.5 . - - 14.4 14.4 14.4 14.4 14.4· 14.4 14,S 999 18.4 21.2 21.2 Crowder Position l l l l l l l l l 1 l 1 l l l l l er. Gate Position l 2 2 - 2 l l 2 l 2 l 2 l 2 l 2 1 

continued 



. Table. s • . Continued. 

Date 14 Maz 15 MaI 15 Ma 16 Ma 
Lift Number 8 9 ·10 4 5 6 10 11 12 14 15 l 2 3 4 5 6 7 

Para:metero * 
Shad 'Ia.ken 0 l 0 0 l 0 0 l 0 0 l l 0 0 l 0 l 0 
Total Fish 1200 565 556 660 537 2160 4192 4425 1696 3616 4561 1346 4544 98 525 312 1569 2496 
Rel. Loe. 2 - - 2 - 2 - - 2 2 - - 2 - 2 -
Lift Tice 0920 1005 1050 0625 0707 0749 0940 0957 1015 1057 1130 0450 0504 0525 0601 0619 0700 0742 
Kin. Fished 30 30 30 30 30 30 5 5 5 5 2 0 5 5 10 15 30 30 
Air Ieop. 66.5 68.0 67.0 65.0 66.0 68.0 77.0 76.0 76.0 1s.o 79.o 67.5 • 67 .5 66.0 66.0 68.0 69.0 69.0 
Water Temp. 62.0 62.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 64.Q 64.0 64.0 64.0 64.0 64.0 64.0 
Weather 3 3 3 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 
At. Pressure 30.16 30.16 30.16 30.07 30.07 30.07 30.06 30.06 30.06 30.06 30.06 30.02 30.02 30.02 30.02 30.02 30.02 30.02 
Small Gen. On 6 6 6 2 2 4 4 4 4 4 4 2 2 2 2 2 2 3 
Large C-ea. On 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

U:i.it l 2 2 2 2 2 3 3 3 3 3 3 2 2 2 2 2 2 2 
Unit 2 l 1 l l 1 l l l l 1 1 1 l l l l l l 

Spill Gates Open 0 0 0 0 0 0 0 o· 0 0 0 0 0 0 0 0 0 0 
River Flow 20.4 20.4 20.4 22.1 22.l 22.1 22.1 22.1 22.1 22.1 22.1 26.6 26.6 26.6 26.6 26.6 26.6 26.6 

· 1 Gate s.u.1 45 45 45 35 35 35 35 35 35 35 35 45 45 45 45 45 45 45 
i. Gate s.u.2 75 75 35 35 35 35 n 75 75 75 75 0 75 75 75 75 75 75 
Vel. Hld. Ch~. 1.6 1.6 1.6 1.3 1.3 1.3 1.5 1.5 1.5 1.5 1.5 - 2.0 2.0 2.0 2.0 2.0 999 "' Vel. Weir l 3.7 3. 7 3.7 4.2 4.2 4.2 7.7 7.7 7.7 7.7 7,7 - 7.7 7.7 7.7 7.7 7.7 999 "' 
Vel. Weir 2 3.6 3.6 3.6 3.8 3.8 3.8 7.5 7.5 1.5 7.5 7.5 - 7.5 7.5 7.5 7.5 7.5 999 
Weir Gates Open 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Fl• Bel°"' 'IR 

Weir l 10.8 10.8 10.8 5.7 5.7 5.7 4.2 4.2 4.2 4.2 4.2 . - 4.7 4.7 4.7 4.7 4.7 999 
Weir 2 10.8 10.8 10.s 5. 7 5.7 5.7 4.2 4.2 4,2 4.2 4,2 - 4. 7 4,7 4,7 4.7 4.7 999 

Tailrace Elev. 20.1 20.2 20.2 14.8 14.8 16.0 16,1 16.1 16.1 16.1 16.l - 14.8 14.8 14.8 14.8 14.8 999 
Rld. Clten. Elev. 20,l 20,6 20,6 15,0 15.1 16.2 11.1· 17,7 11.1 17.7 17.7 - 15,5 16,l 16.1 16.1 16.1 999 
Crowder Position l l l l l l l l l l l l l l l l l l 
er. Gate Position 2 l 2 2 l 2 2 l 2 2 l - 2 l 2 l 2 l 

continued 



Table 5. C:Ontinued. 

Date 17 Ms.I 18 Ma 21 MaI 23 Maz Lift· Nt.DD.ber 10 11 12 3 4 5 6 7 8 9 10 11 7 8 9 10 11 

Parameters * 
Shad Taken 0 1 0 0 1 3 3. 1 0 0 1 0 0 l 0 0 l Total Fish 292 329 159 268 397 711 1155 666 1216 605 1537 2544 288 3297 700 556 571 Rel. Loe. - 2 - - 2 2 2 2 - - 2 - - 2 - - 2 Lift Time 1025 1105 1140 0520 0605 0645 0730 0815 0855 0950 1030 1125 0828 0913 0955 1036 1133 Min. Fished 30 30 30 10 30 30 30 30 30 30 30 20 30 30 30 30 45 Air Temp, 67.0 71.0 71.0 60,0 60.0 62.0 63.0 65,0 67.0 7:l.O 76,0 78.0 58,5 61.0 64.0 64.0 66.5 Water Temp, 64.0 64.0 64,0 66.0 66.0 66.0 66,0 66,0 66,0 66,0 66.0 66.0 65,5 65,5 65,5 65.5 65,5 Weather 4 2 2 2 2 2 2 2 2. 2 2 l l 1 l l l At. Pressure 29.84 29.84 29.84 29,57 29 •. 57 29.57 29.57 29,57 29.57 29,76 29.76 29,76 29,92 29,92 29,92 29.92 29.91 Small Gen. On 4 4 4 l l 4 4 4 4 7 7 7 4 4 4 4 4 Large Gen. On 4 4 4 0 0 l 3 4 4 4 4 4 0 l 3 3 3 Unit 1 l l l 2 2 2 2 1 l 3 3 3 3 3 3 3 3 Unit. 2 l l 1 l 1 l 1 l 1 l l l l l l l l Spill Gates Open 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 River Flow 25,2 25.2 25.2 26.6 26.6 26.6 26,6 26,6 26.6 37.2 37,2 37,2 49,9 49.9 49.9 49,9 49,9 7. Gate s.u.1 0 0 0 35 35 35 35 35 35 0 0 0 0 0 0 0 0 t Gate s.u.2 35 35 35 0 0 75 75 75 75 75 75 75 35 75 75 75 75 Vel. Hld, Chan, 1,2 1.2 1,2 1.2 999 1,6 1.6 1.6 1.6 0.6 0,6 0.6 1.2 0.6 0.6 0,6 o.6 N> 

w Vel. Weir 1 ·1.1 7. 7 1.1 1.1 999 3. 7 3.7 3,7 3,7 4,2 4,2 4,2 7.7 4,2 4,2 4,2 4,2 Vel. Weir 2 1,5 1,5 7,5 7,5 999 3,6 3,6 3.6 3.6 3.8 3.8 3.8 7.5 3.8 3.6 3,8 3,8 Weir Gates Open 3 3 .3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 Ft. Below 'IR 
Weir l 1.2 1.2 1.2 1.2 999 9,8 9.8 9,8 9.8 5.7 5.7 5.7 1.7 6.7 6.7 6.7 6.7 Weir 2 1.2 1.2 1.2 1.2 999 9,8 9,8. 9.8 9,8 5.7 5.7 5. 7 1.1 6, 7 6.7 6.7 6.7 Tai lrac'! Elev. 19.4 19.4 19~4 14.0 999 15.0 lS,0 999 19.6 20.5 20.5 20.5 16.0 17.0 18,8 18.8 18,8 Hld, Chan. Elev, 19.8 19,8 19.8 15.3 999 15.6 15.6 999 19.9 21.0 21.0 21.0 16,7 17,5 19.3 19,3 19.3 CJ:owder Position 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 l l er. Gate Position 1 2 1 l 2 l 2 l 2 2 1 2 1 2 1 2 l 
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Table S. Continued. 

Date 2s Max 21 Maz 28 Ma 29 Max 30 Maz 
Lift Numbe!r 5 6 7 9 10 11 3 4 5 6 11 12 5 6 7 6 7 8 

P.arameters * 
Shad Taken 0 1 0 0 l 0 0 l l 0 0 l 0 2 0 0 1 0 
Total Fish 72 106 67 396 1337 186 462 653 209 116 260 145 292 170 808 269 1025 3744 
Rel. Loe. - 2 - - - - 2 2 - 2 - 2 - - 2 -
Lift Time 0705 0750 0830 0955 1035 1110 0535 0615 0655 0740 1105 1145 0655 0736 0818 0750 0832 0913 
Hin. Fished 30 30 30 30 30 20 20 30 30 30 30 30 30 30 30 30 30 30 
Air TC!:l:lp. 58.0 59.0 61.0 65.o 67.0 69.0 52.0 ss.o 57.0 61.0 73.0 73.5 62.0 64.0 65.s 63.5 64.5 65.0 
',;ate':: Ieop. 65.0 65.0 65.0 63.5 63.5 63 0 5 65.0 65.0 65.0 65.0 65.o 65.0 65.5 65.5 65.5 65.5 65.5 65.5 
Weather 2 l 2 1 1 1 1 l 1 l 1 l 3 3 3 3 3 3 
At. 'Pressure 29.83 29.83 29.83 30.22 30.22 30.22 30.26 30.26 30.26 30.26 30.26 30.26 30.15 30.15 30.15 29.86 29.88 29.88 
Soall Gen. On 4 7 7 7 7 7 1 3 3 4 7 7 4 4 4 1 1 2 
Large Gen, On 3 4 4 4 4 4 0 0 0 4 4 4 l l l 0 0 0 

Unit l 3 3 3 3 3 3 2 2 2 2 1 1 3 3 3 2 2 3 
t'nit 2 1 1 1 1· 1 l 1 l l l l l l l 1 l 1 l 

Spill Gates Open 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
River FlOW' 40.0 40.0 40.0 36.5 36.5 36.5 34.l 34.1 34.l 34.1 34.l 34.1 31.6 31.6 31.6 34.8 34.8 34.8 
't Gate s.u.1 0 0 0 0 0 40 35 35 35 35 35 35 35 35 35 35 35 35 
't Gate s. u. 2 35 35 35 75 75 75 35 35 35 35 75 75 75 75 75 0 0 35 
Vel. Hld, Chan, 1.2 1.2 1.2 0.6 0.6 2.0 1.3 1.3 1.3 1.3 1.5 1.5 2.0 2.0 2.0 1.5 1.5 1.5 ts, 

Vel. Weir l 7.7 7.7 7.7 4.2 4.2 7.7 4.2 4.2 4.2 4.2 7.7 7.7 7.7 7.7 7.7 3.8 3.8 6.7 +" 
Vel. Weir 2 7.5 7.5 1.5 3.8 3.8 7.7 3.8 3.8 3.8 3.8 7.5 7.5 7.5 7.5 7.5 3.8 3,8 6.7 
Yeir Gates Open 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Ft. Belw TR 

Weir 1 1.2 1.2 1.2 5.7 5.7 4.7 5.1 5.7 5.7 5.7 4.2 4.2 · 4.2 4.2 4.2 2.9 2.9 2.4 
Weir 2 1.2 1.2 1.2 5,7 5.7 4. 7 5.7 5.7 5.7 5.7 4.2 4.2 4.2 4.2 4.2 2.9 2.9 2.4 

Tai lrace Elev• 18.6 20.3 20.6 20.s 20.6 20.6 14.0 15.l 15.5 999 20.7 20.7 16.8 17.l 17.l 13.9 13.9 14.5 
Bl!!, Chan. Elev. 19.3 20.9 21.1 21.0 21.0 21.0 14.0 15.4 15.7 999 21.9 21.9 · 18.3 18.5 18.S :µ.9 13.9 15.8 
CrOW'dar Fosition 1 1 1 1 1 1 l 1 l l l 1 1 l 1 l 1 l 
er. Gate Position 1 2 1 2 l 2 l 2 1 2 1 2 2 1 2 2 1 2 
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Table 5. Continued. 

Date 1 Jun 4 Jun 5 Jun IJ.ft Number 2 3 4 5 6 9 10 11 3 4 5 6 7 a 7 a 9 10 11 

Parameters * 
Shad Taken 0 1 1 1 0 0 1 0 0 1 0 0 1 0 0 1 0 1 0 Total Fish 10440 1031 672 225 435 212 265 1216 720 841 384 128 151 332 748 BB 50 51 58 Rel. Loe. - 2 2 2 - 2 - - 2 - - 2 - 2 - 2 -Lift Time 0455 0540 0620 0705 0750 1000 1045 1140 0540 0620 0700 0740 0825 0905 0830 0912 0954 1036 1140 Min. Fished 10 30 30 30 30 30 30 40 30 30 30 30 ,o 30 30 30 30 30 50 Air Temp. 66.0 67.0 67.5 69.0 69.0 74.5 74.5 74.5 52.0 54.0 58.0 5a.o 60.0 64.0 69.0 69.0 70.0 71.0 72.0 Water Temp. 65.0 65.0 65.0 65.0 65.0 65.0 65.0 65.0 66.0 66.0 66.0 66.0 66.0 66.0 67.0 67.0 67.0 67.0 67.0 Weather 2 2 2 2 2 2 2 2 1 1 1 2 2 2 1 l l l 1 At. Pressure 29.81 29.81 29.81 29.81 29.81 29.81 29.81 29.81 30.30 30.30 30.36 30.36 30.36 30.36 30.48 30.46 30.46 30.46 30.46 Seal! Gen. On 1 3 4 7 .7 7 7 7 1 4 5 7 7 7 4 4 4 4 4 Large Gen. On 0 0 2 4 4 4 4 4 0 1 4 4 4 4 2 4 4 ·4 4 Unit 1 2 2 2 1 ~ 1 1 1 2 3 3 3 3 3 2 2 2 2 2 Unit 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Spill Gates Opeu 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 River Flow 37.1 37.1 37.l 37.1 37.1 37.l 37.1 37.1 38.0 38.0 38.0 38.0 38.0 38.0 36.0 36.0 36.0 36.0 36.0 %. Gate s.u.1 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 %. Gate s.u.2 35 35 35 35 35 75 75 75 35 35 35 35 35 75 35 75 75 75 75 ..., Vel. Hld. Chan. ·1.3 1.3 1.3 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.6 1.3 1.5 1.5 1.5 1.5 V, Vel. Weir l 4.2 4.2 4.2 4.2 4.2 7.7 7.7 7.7 6. 7 6.7 6.7 6.7 6:1 3.7 4.2 7.7 7.7 7.7 7.7 Vel. Weir 2 3.8 3.8 3.8 3.8 3.8 7.5 7.5 7.5 6.7 6.7 6.7 6. 7 6.7 3.6 3.8 7.5· 7.5 7.5 7.5 Weir Gates Open 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 Ft. Below TR 

Yeir 1 5.7 5.7 5.7 5.7 5.7 4.2 4.2 4.2 2.4 2.4 2.4 2.4 2.4 9.8 5.7 4.2 4.2 4.2 4.2 Yeir 2 5.7 5.7 5.7 5,7 5.7 4.2 4.2 4.2 2.4 2.4 2.4 2.4 2.4 9.8 5.7 4.2 4.2 4.2 4.2 Tailrace Elev. 15.6 15.6 18.0 999 20.5 20.1 20.7 20.7 14.0 999 18.5 20,4 20.s 20.5 16.0 999 19.5 19.5 19 .. 5 Bld. Chan. Elev. 15.7 15.7 18.3 999 20.9 21.0 21.0 21.0 14.0 999 19,1 21.2 21.3 20.s 16.2 999 20.8 20.8 20.a Crowder Position l l l l l l l l l l l l l l l l l l l er. Gate Position 2 l 2 l 2 2 2 2 2 l 2 l 2 l 2 l 2 l 2 

continued 



Table 5. Contiaued. 

Dote 6 Jun 8 Jun 8 Jun 9 Jun 
I.J.ft Number 8 9 10 3 4 5 6 7 9 10 11 4 5 6 7 8 --9~ 10 

l'araoet:ers * 
Shad Taken 0 l 0 0 l 2 l 0 0 l 0 0 2 0 0 1 1 0 
":ot:al Fish 1920 4065 910 790 180 1452 791 930 1190 1057 725 925 6077 1561 1175 1501 171 204 
Rel. Loe. 2 - - 2 2 2 - - 2 - - 2 - - 2 2 -
Lift: Time 0913 0955 1038 0540 0620 0700 0745 0830 1000 1045 1140 0545 0730 0815 0900 1020 1105 1140 
Min. Fished 30 30 30 30 30 30 30 30 30 30 . 40 30 30 30 30 30 30 25 
Air Te:np. 66.0 11.0 69.5 60.0 61.0 63.5 68.0 70.0 70.0 77,0 79.0 67,0 71.0 77.0 78.0 82.0 83.0 84.5 
water Temp. 67.5 67.5 67.5 68.0 68.0 68.o 68.0 68.0 68,0 68.-0 68.0 68.0 68.0 68.0 68.0 68.0 68.0 68.0 
Weather 2 2 2 6 6 6 2 2 3 3 3 1 1 1 1 l 1 1 
At. Pressure 30.24 30.24 30.21 29.97 30.00 30.00 30.02 30.02 30.02 30,02 30.02 29,96 29.96 29.97 29.97 29.97 29.97 29.99 
St:iall Gen. On 4 4 4 1 1 4 4 4 4 4 4 1 l 4 4 4 4 4 
Large Gen. On 0 0 1 0 0 0 l 1 2 ·2 2 0 0 0 0 2 2 2 

Unit 1 3 3 3 2 2 3 3 3 3 3 3 2 2 2 2 2 2 2 
Unit 2 1 1 1 l 1. l l l l l l l l l 1 1 1 l 

Spill Gates Opea. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
River Flow 34.9 34.9 34.9 26.4 26.4 26.4 26.4 26.4 26.4 26.4 26.4 25.1 25.1 25.l 25.l 25.l 25.1 25.1 
'% Gate s.u.1 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 
z Gat:e s.u.2 35 35 35 35 35 35 35 35 75 75 75 35 35 35 75 75 75 75 "' vel. Hld. Chan. 0,6 0.6 0.6 1.5 1,5 t.5 1,5 1.5 1,6 1.6 1.6 1.3 1.3 1.3 1.5 1.5 1.5 1.5 "' Vel. Weir l 4.2 4.2 4.2 6.7 6.7 6.7 6,7 6.7 3,7 3.7 3. 7 4,2 4,2 4,2 7,7 7,7 7.7 7.7 
Vel. Weir 2 3.8 3.8 3.8 6,7 6. 7 6.7 6.7 6.7 3.6 3.6 3.6 3.8 3.8 3.8 7.5 7.5 7.5 7.5 
Weir Gates Open 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Ft:. Below m 

Weir 1 s.1 5.7 5.7 2.4 2.4 2.4 2.4 2.4 9.8 9.8 9.8 5;1 5. 7 5. 7 4.2 4.2 4.2 4.2 
Weir 2 5.1 5.1 5.1 · 2.4 2.4 2.4 2,4 2.4 9.8 9.8 9.8 5.7 5.7 5.7 4.2 · 4.2 4.2 4.2 

Tailrace Elev. 999 16.0 17.0 14.0 14.0 15.7 16.9 16.9 17.6 17.6 17.6 14.0 14.0 16.1 999 18.1 18.1 18.1 
Bl-rl. Chan. Elev. 999 16.2 11.2 14. 7 14.7 16.4 17.9 17.9 18.0 1s.o 18.0 14;! 14.1 16.3 999 19.6 19.6 19.6 
Crowder .Position 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
er. Gate Position. 1 2 1 2 1 2 1 2 2 1 2 1 2 1 2 1 2 1 

continued 



Table S. Continued. 

Date 10 Jun 12 Jun 13 Jun 
IJ.ft Number 2 3 4 5 6 7 4 5 6 7 ·8 4 5 6 7 8 

i'arat1eters * 
Shad Taken 0 l 0 l 2 0 0 2 6 4 0 0 2 0 3 0 
Total Fish 5760 385 340 335 1272 928 980 626 955 3524 2025 5608 5954 20225. 10419 6172 
Rel. Loe. - 2 - 2 2 - - 2 2 2 - - - - 2 
Lift Time 0500 0545 0630 0715 0800 0845 0628 0705 0746 0828 ·. 0920 0631 0713 0755 0836 0920 
Min. Fished 10 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 
Air Temp. 63.0 63.5 65.0 67.0 12.0 75.0 70.5 12.0 75.0 80.0 so.a 62.0 63.0 65.5 66.0 66.0 
Water Temp. 68.5 68.5 68.5 68.5 68.5 68.5 71.0 71.0 n.o 71.0 n.o 12.0 72.0 72.0 72.0 12.0 
Weather 6 6 6 6 l l 6 l l l l 3 3 3 3 3 
At. Pressure 30.02 30.02 30.03 30.02 30.06 30.06 29.83 29.83 29.85 29.86 29.86 30.38 30.40 30.40 30.40 30.40 
Scall Gen. On l l l 4 4 4 0 0 0 3 3 l 0 0 0 0 
Large Gen. On 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Unit l 2 2 2 3 9 3 2 2 2 2 2 2 2 2 2 2 
Unit 2 l l l l l l 2 2 2 l l 2 2 2 2 2 

Spill Gates Open 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0. 
River Flow 25.2 25.2 25.2 25.2 25.2 25.2 25.5 25,5 25.5 25.5 25.5 24.5 24.5 24.5 24.5 24.5 
7. Gate s.u.1 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 
t Gate s.u.2 75 75 75 75 75 75 35 35 35 35 0 35 35 35 0 0 ,._, 
Vel. Hld. Chan. 999 2.0 2.0 2.0 2.0 2.0 1.5 1.5 1.5 1.5 1.5 1.3 999 999 999 1.2 ...., 
Vel. Weir l 999 7.7 7.7 7.7 7. 7 7.7 6. 7 6.7 6.7 6.7 3.8 4.2 999 999 999 7.7 
Vel. Heir 2 999 7.5 7,5 7.5 7.5 7,5 6.7 6. 7 6,7 6.7 3,8 3.8 999 999 999 7.5 
-Weir Gates Open 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Ft. Below 'IR 

Wo?ir 1 4.2 4.2 4.2 4.2 4.2 4.2 2.4 2.4 2.4 2.4 2.9 5.7 999 999 999 1.2 Weir 2 4,2 4.2 4,2 4,2 4.2 4.2 2.4 2.4 2.4 2.4 2.9 5.7 999 999 999 1.2 
Tailrace Elev. 14.0 14.0 · 14.0 999 15.9 15.9 13.0 13.0 13.0 13.0 999 13,9 999 999 999 12.5 
Hld. Olan. Elev. 999 15.l 15.l 999 17.l 17.1 14.5 14.5 14.5 14.5 999 14.2 999 999 999 13.3 
crowder Position 1 l 1 1 1 1 l l l 1 1 l l 1 1 1 
er. Gate Position 2 1 2 1 2 1 1 2 1 2 1 1 2 1 2 1 

continued 



Table 5. Continued. 

Date 14 Jun 15 Jun 16 Jun 17 Jun 
Lift Number 2 3 4 5 6 7 6 7 8 9 10 4 5 6 5 6 7 8 

Paraoeten * 
Shad Taken 0 2 0 0 i 0 0 1 0 1 0 0 I 0 0 3 I 0 
Total Fish 5664 8802 4960 3232 4401 1540 1210 517 6951 1411 2720 9164 4897 3870 1384 1127 497 3360 
Rel. Loe. - 2 - - 2 - - 2 - - - 2 - - 2 2 -
Lift Time 0500 0545 0630 0715 0800 0845 0800 0845 0930 1015 1100 0625 0705 0755 0715 0800 0845 0930 
Min. Fished 10 30 30 30 30 30 30 30 30 30 30 30 . 30 30 30 30 30 30 
Air Temp. 63.0 65.o 65.0 67.0 67.0 69.S 73.0 76.o 79.0 82.0 83.5 74.5 76.0 77.0 71.5 72.0 73.0 75.S 
Water Temp. 73.0 73.0 73.0 73.0 73.0 73.0 74.5 74.5 74.5 74.5 74.S 75.0 75.0 75.0 76.0 76.0 76.0 76.0 
Weather 3 3 3 3 3 3 3 3 3 3 3 2 2 2 3 3 3 3 
At. Pressure 30.26 30.26 30.26 30.26 30.26 30.26 30.13 30.13 30.13 30.13 30.13 29.95 29.95 29.95 30.00 30.00 3~.oo 30.00 
Small Gen, On 0 0 0 0 0 4 0 0 0 4 4 0 0 0 0 0 0 0 
Large Gen, On 0 0 0 0 0 o. 0 0 0 l I 0 0 0 0 0 0 0 

t':tit 1 2 2 2 2 2 3 2 2 2 2 2 2 2 2 2 2 2 2 
Unit 2 2 2 2 2 2 1 . 2 2 2 1 I 2 2 2 2 2 2 2 

Spill Gates Open 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
River Flow 19.6 19.6 19.6 19.6 19.6 19.6 19.1 19.1 19.1 19.1 19. l . 17.8 17.8 17.8 18.2 18.2 18.2 18.2 
't Gate s.u.1 35 35 35 35 35 35· 0 0 0 0 0 0 0 0 0 0 0 0 
'Z Gate s.u.2 0 0 0 0 0 0 35 35 75 75 75 35 35 35 35 35 35 75 "' Vel. Bld. Chan. 1.5 1.5 1.5 1.5 1.5 1.5 1,2 1.2 o.6 0.6 o.6 1.5 1.5 1.5 1.2 1.2 1.2 0.6 00 

Vel. Weir 1 3.8 3.8 3.8 3.8 3.8 3,8 1.1 7.7 4.2 4.2 4.2 3.8 3.8 3.8 7.7 7.7 7.7 4.2 
Vel. Weir 2 3.8 3.8 3.8 3.8 3.8 3.8 1.5 1.5 3.8 3.8 3.8 3.6 3.8 3.8 7.5 7.5 7.5 3.8 
Weir Gates Open 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Ft. BelOW" TR 

Weir l 2.9 2.9 2.9 2.9 2.9 2.9 1.2 1.2 5.7 5. 7 5.7 2.9 2.9 2.9 1.2 1.2 1.2 5.7 
Weir 2 2.9 2.9 2.9 2.9 2.9 2.9 1.2 1.2 5.7 5.7 5.7 2.9 2.9 2.9 1.2 1.2 1.2 5.7 

Tailrace Elev. 12.2 12.2 12.2 12.2 12.2 15.7 13.3 13.3 13.3 999 17.D 11.9 11.9 11.9 12.0 12.0 12.0 12.0 
Hid. Chan. Elev. 12.5 12.s 12.5 12.5 12.5 15.9 1s.o 1s.o 999 999 17.5 12.3 12.3 12.3 12.B 12.8 12.8 12. 7 
CrO'o«ler PositiO!l 1 1 I 1 1 1 l 1 1 1 1 I 1 1 l l l l 
er. Gate Position l 2 1 2 1 2 1 2 l 2 1 1 2 1 1 2 l 2 

continued 



Tiible 5. Continued. 

Date 18 Jun 19 Jun 
Lift Number 4 5 6 7 8 1 2 3 ii 5 

Parameters * 
Shad Taken 0 1 0 1 0 0 1 0 1 0 Total Fish 860 831 395 951 364 892 531 1360 553 44,J Rel. Loe. - ·2 - - - - - - 2 -Lift time 0630 0715. 0800 0845 0930 0455 0520 0603 0646 0729 Min. Fished 35 30 30 30 30 0 10 30 30 30 Air Temp. 71.0 73.0 75.0 77,0 78,0 10.0 71.0 72.0 74.0 73.0 Water Temp. 75.5 75.5 75.5 75.5 75.5 76.5 76.5 76.5 76,5 76,5 Weather 6 2 2 2 2 3 3 3 3 3 At. Pressure 30.20 30.20 30.20 30.20 30.20 30.11 30.11 30.12 30.12 30.12 Small Gen. On 0 0 0 0 0 0 0 0 0 0 Large Gen. On 0 0 0 0 0 0 0 0 0 0 Unit l 2 2 . 2 2 2 2 2 2 2 2 Unit 2 2 2 2 2 2 2 2 2 2 2 Spill Gatea Open 0 0 0 0 0 0 0 0 0 0 River FloW' 18,5 18,5 18.5 18.5 18.5 19.0 19.0 19.0 19.0 19.0 '.t Gate s.u.1 0 0 0 35 35 35 35 35 35 35 '1.. Gate s.u.2 35 35 35 35 35 0 75 75 75 75 N Vel. Hld. Chan. 1,5 1.5 1,5 999 1,5 - 2.0 2,0 2.0 2.0 "" Vel. Weir 1 3,8 3.8 3,8 999 6,7 - 7.7 7.7 7.7 7.7 Vel. Weir 2 3,8 3,8 3.8 999 6.7 - 7.5 7.5 7.5 7.5 Weir Gates Open 3 3 3 3 3 3 3 3 3 3 Ft. BeloW' TR 

Weir 1 2,9 2.9 2,9 2.4 2,4 - 4.2 4,2 4.2 4.2 Weir 2 2.9 2.9 2.9 2.4 2,4 - 4.2 4.2 4.2 4.2 Tailrace Elev. 12.0 11.9 11.9 11.9 11.9 12.0 12..0 12.0 12,0 12.0 Hld. Chan. Elev. 12.7 12.6 12.6 999 13,1 13.9 13.9 13.9 13,9 13.9 CrOW'der Position 1 1 1 1 l - l l l l er. Gate Position l 2 l 2 l - l 2 l 2 

* Explanation of abreviations and code numbers given on following page 
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TABLE 5. Continued. 

* PARAMllTER 

Date 
Lift Number 
Number of shad in lift 
Total number of fish in lift 
Location shad ,vere released 

Time of Lift 
Fishing Time (minutes) 
Air Temperature 
Water Te~perature 
Weather 

Barometric pressure 
Nwnber 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 Un.it 2 
Water Velocity in holding 

Channel (ft/sec) 
Attraction velocity at 

Entrance Ill (ft/sec) 
Attr.action velocity at 

Entrance //2 (ft/sec) 
Number of weir gates open 
Setting of: each weir gate 

Setting of Weir 1/1 
Setting of Weir /12 

Tailrace Elevation 
Holding Channel Elevation 
Crowder Fishine: Position 
Crowder Gate Position 

** 5,000 cfs uul.t 
*** 10,000 cfs unit 

30 

ABBREVIATION 

Date 
Lift Number 
Shad Taken 
Total Fish 
Rel. Loe. 

Lift Time 
Min. Fished 
Air 'l'emp. 
Water Ten1p. 
Weather 

At. Pressure 

Small Gen. on 

Large Gen. on 
Unit 1 
Unit 2 
Spill gates open 
River 1'"'low 

% Gate S.U.l 

% Gate s.U.2 

Vel. Hld. Chan, 

Vel. Weir 1 

Vel.,. Weir 2 
Weir gates open 
Ft. Below TR 
Weir 1 
Weir 2 
Tailracc Elev. 
Hl<l. Chan. Elev. 
Crowder Position 
Cr. Gate Position 

·CODE 

1. Above dam 2. Re­
turned to tailrace 

EST 

"F 
OF 

1. Clear 2. Partly 
cloudy 31. Overcast 
4. Light rain 5. H~avy 
rain 6. Fog 

inches 

9. Varying . 

9. varying 
1. On 2. Off 3. Reduced 
1, On 2 •. Off 

cfs x 1000 

999. Varying 

999. Varying 

999. Varying 
1. #1, 2. #2, 3. Both 

999. Varying 
999. Varying 
99 9. Varying 
999. Varying 
1. Full, 2. Reduced 
1. Full Open, 
2. Intermediate Open 



Ta}?le 6. Numbar of American shad, Alosa saniclissima, taken in the Conowi.ngo Dam Fish Collection Facility under various conditio::is of 
generation of the Conowingo Hydro-electric Station, 1973·1976. 

No. Units 
oeerating Status of Status of No. of Shad Caught % of Catch 

Small** Large*** Unit No. l Unit No. 2 1973 1974 1975 1976 Total 1973 1974 1975 1975 Total 

0 0 OFF OFF 12 43 4 31 90 15.6 33.6 4.8 34.l 23.7 
l 0 OIT ON 3 15 50 lO 78 3.9 11.7 60.2 11.0 20.7 
l 0 OFF OFF 37 0 0 0 37 48.0 - - 9.8 
l 0 ON OFF l 0 0 0 l l.3 - - 0.3 
2 0 OFF ON 0 l 4 4 9 - 0.8 4.8 4.4 2.4 
3 0 OFF ON 5 lO 5 .7 27 6.5 7.8 6.0 7. 7 7.2 
3 0 OFF OFF l 0 0 0 l l.3 - - 0.3 
3 l OFF ON 0 0 6 0 6 - 7.2 - l.6 
4 0 OFF ON 0 8 0 0 8 - 6.3 - - 2.l 
4 0 Reduced ON 0 0 0 8 8 - - - 8.S• 2.l 
4 l OFF ON 0 12 4 4 20 - 9.4 4.8 4.4 5.3 
4 l Reduced ON 0 0 0 5 5 - - 5.5 l.3 
4 l ON ON 0 l 0 0 l · .. 0.8 - - 0.3 
4 2 OFF OFF l 0 0 0 l l.3 - - - 0.3 ..,, 
4 2 OFF ON 0 12 6 3 2l - 9.4 7.2 3,3 5.6 .... 
4 2 0~ ON 0 l 0 0 l - 0.8 - - 0.3 
4 2 Re:duced ON 0 0 0 l l - l. l 0.3 
4 3 OFF ON 2 0 0 3 5 2,6 - - 3.3 l.3 
4 3 Reduced ON 0 0 0 l l - - - l.l 0,3 
4 4 OFF ON 0 6 0 2 8 4.7 - 2.2 2.l 
4 4 ox ON 2 0 0 4 6 2.6' - 4.4 1.6 
5 2 OFF ON 0 3 0 0 3 - 2.3 - - o.s 
5 3 OIF ON l 2 0 0 3 l.3 l.6 - - o.s 
5 4 OFF ON l 4 0 0 5 l.3 3.l - - l.3 
6 l OFF ON 0 3 0 0 3 - 2.3 - - o.s 
6 2 ON ON 0 l 0 0 l 0.8 - - 0.3 
6 4 OFF ON 0 5 l l 7 - 3.9 l.2 l.l l.8 
7 4 ON ON 8 l 3 3 lS l0.4 o.8 3.6 3.3 4.0 
7 4 Reduced ON 0 0 0 4 4 - - - 4.4 l.l 
Changing Changing 3 0 0 0 3 3.9 - - - o.8 

Total 77 128 83* 91 379 

* Does not include l dead shad taken on 7 June 1975 

** S,000 cfs unit 
*** 10,000 cfs unit 



Table 7. Qn:?parison of numbers of eight selected species taken in the Conowingo Dam Fish Collection Facility at intermediate and full positions of the 
crv.rder gates, 5 April~30 June 1976. 

'Cate 5 Aer 9 A;er 12 A;er 15 A;er 19 A;er 20 Aer 21 AJ2r 22 Aer. 
So. Lifts* l 2 4 3 4 3 1 1 4 4 2 2 4 4 5 6 
7ishi:::g '.l:ime 

(hr) 1.0 1.0 2.0 1.5 2.2 1.5 0.5 0.5 2.3 2.0 0.3 0.3 0.5 0.5 0.7 1.2 
Ca:e Setting n,r FULL rnr FULL INT FULL INT FULL INT FULL 1"T FULL INT FULL INT Fl'LL 

-
s;,ecies 

Blt;cbac~ herring - - - - - - - 550 125 4710 1545 4896 3258 
;,.li:v:!.fe - - - - 1 2 - 73 50 20 30 12 
Ace:-ican shad - - - - - - - - 4 
Gizza:-d shad 1 1 288 144 152 51 5 11 1157 857 2200 880 3088 4596 9744 5958 
Car,, - - - - - - - 8 12 - -
Q.lillbac:i. - - - - - - - 55 325 - - 12 44 - 8 
O:..annel catfish 2 17 - - - - - - 10 52 
\.'";iite ;,erch - - - - - - - 4 30 3200 215 134 24 1674 2060 

Total 3 18 288 144 152 52 7 11 1289 1262 5970 1250 7968 6231 16314 11336 

(.0 ,r N> 

Date 23 A2r 24 A]?:r 25 A:er 26 :A;er 27 A2r 28 AI,l:r 29 A:zr 30A2r 
Ko. Lifts* 6 7 7 6 6 5 6 7 6 5 6 5 5 5 6 6 
Cishin~ Ti.J:ie 

(hr) 1.4 1.6 1.0 0.7 0.6 0.4 0.8 o.s 1.5 1.4 2.1 't.8 1.8 1.8 1.5 1.5 
Cate setting IlIT FL'LL !}.'T FL'LL INT FULL Th'T FULL I~'T FULL INT FULL I~'T FULL I~'T FULL 

-
Species 

Bluebac:i. herring - 5 45 2407 4629 - - 5 
.Alevtfe - - - -
k::.(;rlce:i shad - - 2 l 
Gizzard i;had 4896 15565 9000 4672 3495 3467 5170 3252 1600 782 3206 791 879 411 2347 1462 
Car,, 32 5 65 51 16 130 115 312 36 106 4 58 1 19 10 26 
Q.J.ilU:ack 32 - 500 430 - 4 48 - - - - -
Ch.a:i:i.el catfish 3364 814 259 437 24 29 220 257 44 46 81 83 78 42 24 26 
',."'hite perch 5196 8560 1272 526 4630 2270 9152 6653 5055 766 999 919 226 88 591 1106 

Total 13520 24949 11141 6116 10574 10526 14657 10474 6739 1748 4290 1851 1189 560 2972 2620 

continued 

I!;"l' ~ Intermediate gate setting (12 in. opening) 
FULL - Full open gate setting 
* nie clean ouc lift and the first lift with the crowder gates open are not included 



Table 7, Continued. 

Dace l Ma:z 2 May 3 Mal:'. 4 1"'.a:t 5 Ma::i: 6 May 7 !-!a s !-'..J.J:'. 
No. Lifts* 4 4 6 5 5 5 5 5 5 4 4 . 5 2 2 4 4 
Fishing T~ 

(hr) 2.0 2.3 1.9 1.9 2.2 2.3 2.1 2.3 2,2 2.3 2.0 2.5 1.0 0.8 l. 7 1.3 
Gate Setting INT FL'LL L'iT FULL I~'T FULL Th"r FULT.. INT FULL Il',"l' FULL Il',"l' FULL Th"r FL'U. 

---
S,)ecics 

Blueback herring - - - 1 l -·· l l 5 4 4 
Alewife - 2 - - l - 2 8 - l 
A=:i.can shad - - - - -
Gizza::'.d st.ad 756 558 3195 1856 3710 1631 945 705 533 65l 2264 1599 235 342 3828 60l 
car;, 5 23 8 LO 24 6 4 6 2 4 9 - 12 l 13 
Quill'.!,ack - - - - -
Cha.:inel catfish 39 23 2 4 33 41 9 l 9 2 5 l6 2 6 2 l3 
lo:."lite perch 396 263 i39l3 404 1572 87l 39 48 L98 46 70 l64 635 330 2ll l38 

Total 1196 867 4605 2274 5315 2568 1001 758 746 704 ' 2351 1789 878 694 4046 765 

w 
w 

Date 9 ~ar 10 Y.a::i: 11 }IaJ:'. 12 ?-'.sy 13 ?-<.ar 14 }!a:t 15 }!ay 16 !-!aj'. 

No. Lifts* 5 4 5 4 5 4 5 4 5 5 4 5 6 7 6 6 

Fishing Ti!r.tl 
(hr) 2.3 2,0 2.3 2,0 2.3 2.l 2,3 2.0 2.0 2.3 2,0 2.3 l.6 1.5 2.2 l,8 

Gate Setting mr FULL r:,,"l' FULL Th"r FULL 1'1' FULL I}.'T FULL I!-.'T FULL 1''T FULL r:,,-r FULL 

---
Species 

Blueback herring 44 24 37 4 4 4 - 26 5 - 4 
Ale-.."ife - - - - 5 l3 - -
A=rican shad - 2 l 3 2 
Gizzard shad 7464 3882 5268 6128 1694 2393 9272 3444 11704 9760 3647 32S5 13705 17623 734!. 7210 
Car;, 8 4 10 4 - 32 5 20 32 5 - - 4 208 48 
Quill back - 4 - - - - 44 - - - - - 160 

Channel catfish 4 37 10 22 68 13 5 40 5 38 - 14 
t:nits perch 368 176 650 691 672 1239 10703 17148 834 180 1543 694 457 704 664 ll3S 

Total 7884 4006 5969 6864 2386 365$ 200S0 20615 12613 10056 5239 4023 14162 18343 s2:a 8570 

COlltinued 

Ih"T - Intermediate gate setting (12 in. opening) 
FULL• Yull open gate setting 

* The clean out lift and the first lift with the crowder gates open ara not incluCed 



Table 7, Continued. 

Date 11 1".a.r 1a l-'.ar 19 ¥.az 20 Na}'. 21 xax 22 Ma:t: 23 ~la:! 24 f.'..a;t 
No, Lift.a* 5 .5 5 5 5 4 5 4 5 4 4 4 4 5 4 5 
:Fishing Til:x! 

(.,r) 2.3 2.5 2.3 2.2 2.7 l. 7 2.8 2.0 2,3 2.0 2,0 2.0 2.0 2.7 2.0 2.8 
G.:i.te Setting L\T FULL I~'T FULL INT FULL t::.."T FULL INT FULL INT FULL INT Ft,1.L t:-.'T Fm.I. 

---
S;,eciea 

~lt:.eback lu:rring 16 36 8 4 - 356 64 5 24 8 2 - 7 
Alevi.fe - - - - - l - - l l 
A:=.erican ah.ad l 4 4 - - l l l - -
Gizzard ah.ad 6094 1975 2880 2836 .8907 2252 3454 7l6 1976 1594 754 996 3370 1050 204 435 
car, 44 20 109 327 33 36 8 7 458 48 1 32 - 28 3 13 
(i..:illback - 5 22 489 14 97 57 78 601 744. 22 225 32 170 9 375 
C::-..a:i.nel ca:fish 318 9l 109 88 1107 508 25 29 46 ll2 21 lS 26 33 29 60 
...-:.~.1te ;,erch 730 341 124 242 132 105 2544 25 216 403 255 60 1201 276 142 1056 

Total 7203 2468 3256 3990 10193 2998 6444 919 3303 2926 1061 1333 4630 1565 388 1940 
..., .,. 

Dato 25 ?-'.a:z: 26 ?-'..:i.:z: 27 }:aI 28 ¥.ai 29 f.'.av 30 ~:r 31 Na:z: l Jun 
Z..o. Lifta* 5 5 5 4 5 5 5 5 5 5 4 5 3 4 4 5 
Fishing Time 

(hr) 2.3 2.5 2.7 1.8 2.3 2.3 2.5 2,3 2.3 2.3 2.0 2.7 1.5 2.0 2.0 2.7 
Gate Setting nrr FL'LL INT FULL Ih."I' FULL INT FULL INT FULL INT Ft,"LL 1'T FULL INT FL'LL 

---
Species 

3l~e~ac~ herring - 12 6 5 - 96 89 1 6 3 9 - 5 20 10 
Ale-.rife - - - 1 - - - l - -
A:lerican shad 1 - - 1 2 l - 2 1 2 2 
Gizzard shad 533 514 844 586 1003 1413 813 680 1425 984 1638 60.6 499 749 1093 97l 
car;, 25 349 304 16 9 36 5 10 9 - 1 5 - 32 316 
Q-~11:leck - 337 147 192 - 196 6 57 17 56 - - 20 1172 
C:-..aru:.el cacfish 6B 137 45 83 81 99 59 33 47 79 lO 94 57 ll3 86 93 
l.":lit.e perch 2&0 425 549 102 896 590 220 377 1807 1275 2716 1154 1678 1582 669 1026 

tot.al 907 1762 1901 986 1994 2335 1201 1247 3280 2372 4367 1922 2239 2449 1922 3590 

L~-r - Incermediate gate set.ting (12 in. opening) 
FCI.I.. • ?ull open gate set.ting 

* ~e clean out lift and the first. lift wich the crowder gates open arc not included 



Table '· Continued~ 

Date 2 Jun 3 Jun 4 Jun 5 Jun 6 Jun 7 Jun 8 Jun 9 Jun 
No. Lifts* 4 5 4 5 5 4 5 4 5 4 5 4 5 4 4 4 
Fishio& Time 

(hr) 2.0 2.2 2.0 2.7 2.8 2,0 2,8 2.0 2.8 2.0 2.7 2,0 2.7 2.0 2.0 1.9 
Gate Setting Il,'T FULL I~".i:' FULL I!;T Ft.'LL D"r FULL rnr FULL INT FULL L"'T Ft.'LL D,"r FGLL 

-

Species 

Blueback herring - - 50 12 8 7 21 41 37 11 30 30 2 565 312 
Alewife - - - - - - - - - -
;.::-..erican sh.ad - - l l 2 l 2 3 3 l 
Gizzard sh.ad 701 702 :m 383 553 768 1124 275 2962 1252 923 1002 2280 1255 1636 1640 
Ca'? 48 78 4 19 5 4 4 5 - 38 360 90 178 -
Quillback 27 747 - 29 25 4 - - 5 168 55 460 15 90 
Cha.u.el catfish 3692 1242 170 336 1119 326 58 85 395 448 111 278 65 56 67 14 
~1u.te perch 1505 1487 244 392 1304 525 1249 525 3784 1578 467 574 2005 1328 47'14 1540 

Total 5973 4256 791 1171 3015 1635 2456 928 7147 3315 1555 2412 4527 3282 7050 3597 

w 
Vl 

Date 10 Ju:i. 11 Jun 12 Jun 13 Jun 14 Jun 15 Jun 16 Jun 17 Ju..'1. 
No. Lifts* 4 5 4 5 5 4 5 4 5 •4 5 5 5 4 4 5 
Fishiog Time 

(hr) 2.0 2.4 2.0 2,6 2.8 2.0 2.7 2.0 2.4 2,0 2.4 2.2 2.5 2.0 2.0 2,4 
Gate Setting mr FULL = FULL ""' FL'LL I~'T FULL I~'T FULL Th'T Fl'LL Th'T FULL I~7 FULL 

-
S;>ecies 

Blueback herring 4 22 208 311 1462 18 2096 100 188 320 330 276 744 624 
Alevife - - - - - - - - - -
A.t:.erican shad 2 2 - 6 6 5 - 2 l 2 1 - 3 l 
Gizzard 6had 1057 1192 502 435 4368 1914 1400 278 2770 3184 982 7090 1848 380 1584 892 
Carp 64 128 411 165 16 5 36 - 140 784 45 10 88 130 96 16 
Quillback 27 928 130 - 238 - - - 40 12 
atannel catfish 99 62 219 !,.63 64 85 42 25 352 32 175 462 82 48 44 132 
White perch 1040 1404 504 796 1272 2249 11232 18603 5630 4688 4148 1497 1526 1236 19!,.8 1696 

Tot.al 2293 3738 1636 1989 5934 4570 14172 19124 10996 9077 5540 9379 3875 2070 4459 3373 

D,,"I' • Intenri.e.diate gat:~ setting (12 in. opening) 
YL"'LL • Full open gate setting 

* Ihe clean out lift .and the firs~ lift with the crovder gates open are not included 



Table 1. Continued. 

Date 18 J:.zn 19 Jun 20 Jun 21 Jur. 22 Jun 23 Jun 24 Ji.:n 25 Jun 
No. Lifts* 5 4 5 4 5 4 5 4 5 4 5 4 4 4 4 4 
Fis:'d.r.g 'If.me 

{hr) 2.4 2.1 2.4 2.0 2.5 2.0 2.4 2.0 2.4 2 •. 0 2~2 l.8 2.0 2.0 2.0 2.0 
Gate Sett-ing I.>.;T FU'..L WT FULL I~'T FULL mr FULL Il<'T FULL INT FULL Il'.T FULL L\'T FULL 

S?ecies 

Blueback herring 422 183 20 28 288 884 4 11 - - 8 
Ale-.. 'i.fe - - -
~ticao shad 2 - 1 
Gizzard shad 1267 488 408 184 360. 226 112 325 261 376 1674 669 1719 1848 1972 600 ea,., 46 20 16 4 10 - 23 12 25 29 825 274 256 381 208 140 
Qui:lback 10 8 16 67 5 38 16 32 37 - 60 
Cr.8.!l...-i.el catfish 191 73 200 160 46 32 107 122 1692 1674 5151 1812 2869 2908 2630 2695 
i{nite perch 174 169 64 129 364 568 42 55 213 93 - - 8 

Total 2102 943 716 506 1058 1710 304 592 2196 2210 '.?550 2771 4876 5190 4810 3495 

(;> 

"' 
Dae< 26 J:.zn 27 Jun 28 Jun 29 Jun 30 Jun St\SO~ TOTALS 
?.O. !.if:s * 4 4 5 4 4 3 3 3 4 3 
Fishig Time. Fish/ Fish/ 

(hr) 2.0 2.2 2.5 2.0 2.0 l.5 l.5 l.5 2.0 1.5 155.2 Rour Rour 145.7 
Gate Setting n:r FULL INT FULL INT FU!.L I~'l' FULL I~"T FULL I:.l'T I~'T FULL FULL 

-
Species 

Bluebaek herring• - - - - l 2 1 - 19719 127.0 89.9 13098 
Alevife - - - - - - - - - 134 0.9 0.6 91 
A::e.":"!can shad - - - - - - 51 0.3 0.2 36 
Gizzard shad 577 400 460 250 99 220 83 54 48 51 192338 1239.3 1038.2 151263 
Carp - l 3 3 10 l 1 4 4 4144 26.7 33.7 4916 
Quillback - - - - - - - 2 - 1794 11.6 57.3 8353 
C.'\a..-ri.el catfish 548 350 402 314 631 232 114 77 198 94 27955 180.l 126,2 1$390 
~c:!.::e perch - - - 11 2 4 5 22. 5 110283 710.6 671.5 97S42 

Total 1125 750 863 567 745 464 204 137 275 154 356419 2296.5 2017.6 293991 

I1''T - Interc:aediate gate setting (12 in. O?ening) 
FUI.:. - Full open gate setting 

• 'lhe clean O'Jt lift and the first lift v.lth the crowder gates open are not included 



Table 8. Numbers of eight selected species taken in the Conowingo Dmn Fis? Collection Facility under various conditions of velocity and flow, 24 April-JO June 1976. 

Date 24 Aer 25 Aer 26 Aer 27 Aer 28 AE:r 29 Aer 30 t:J:!:r l Ha 2 Ka:c No. Lifts* • 7 7 4 10 3 11 • 5 • 4 6 6 2 4 2 7 4 Fishing Time (hr) 0.1 1.1 0.1 0.3 1.4 0.2 2.9 1.4 2.5 1.7 2.0 1.5 1.5 1.0 2,0 1.2 l. 9 1.9 Velocity+ Volume HV•XLI' HV•HF LV-XLF LV-LF LV-l!F HV•XLF HV-LF HV·LF LV-HI? LV•LF HV·HF HV·HF LV-LF HV•XLF LV-HF HV•LF HV·LF LV-XU 

Species 

Blueback herring 45 . 1571 5465 . . . 5 
Ale-.rife . . . . . . . . . . . 2 klerican shad . . . 3 . . . . . . . . . . . Gizzard shad 4584 9088 3666 3296 7462 960 2382 3017 980 BOB 482 3103 706 103 1154 57 2351 2700 C.<p . 116 146 . 355 72 142 30 32 2 18 24 12 B 11 ' 2 16 Quillback . 580 . . 52 . . . . . 
ChanJJ.el catfish 166 530 13 40 457 ,o 52 112 86 34 24 • ,. 7 46 ' 6 ilhite perch 1150 648 4548 2352 12181 484 S822 1026 892 292 22 '" 1372 • 466 186 236 1566 

Total 5945 10962 9944 11156 20455 1516 8488 4125 2016 1193 556 3476 2118 123 1677 263 2597 4282 

Date 3 Maz 4 Ha;t 5 Ma 6 Mo.! l1!!L 8 MaI 9 Ma::t: 10 Ha:£ 11 May No. Lifts 6 4 5 5 l 4 4 5 4 4 5 3 5 4 5 4 6 j Fishing Time (hr) 2.3 2.2 2.0 2.3 0.2 2.0 2.2 2.2 2.2 1.8 2.0 1.0 2.2 2.0 2.2 2.1 2.8 1.5 Velocity+ Volume LV-LP HV•HF HV-HP' LV-LF HV•XLF LV-HF IN•LF HV•LF LV-HF LV-LP HV•HF LV-LF LV-XLF HV•LF HV•LF LY-HF LV-LF BV·lll' '-' 
" Species 

Blueback herring l . . l l l . 9 4 . 16 52 32 9 4 4 Alewife . . . l . 2 . . 8 l . . . . . . . k)er!can shad . . . . . . . . . . . 2 Gizzard shad 1300 4041 1329 321 20 759 405 1503 2360 577 4412 17 2844 8502 9172 2224 3335 752 carp 10 14 7 3 1 7 1 12 12 5 9 12 . 14 . Qu.illback . . . . . . . . . . . . . . 4 Channel catfish 3 71 6 4 l 12 . 5 16 8 11 4 . . 36 5 22 10 ilhite perch 1912 531 8 79 117 39 88 42 192 965 119 230 396 148 972 369 1895 16 

Total 3226 4657 1350 409 139 813 500 1552 2588 1572 4551 260 3268 8702 10212 2621 5260 784 

continued 

IN - W.gh Velocity :U • Low Flow 
LV - Low Velocity XU - Extra Lew FlO'I' 
HF • High Flcv 

• '}be clean out lift and the firat lift with the crowder gates open are not included 



,· 

Table~- Co:o.tinued. 

Date 12 l'..aI 13 Ma 14 Maz 1s Ma.z 16 Maz 17 Ma? 18 Ma.:z'.: 19 Har 
No. Lifts* 5 4 3 4 3 5 4 6 7 6 6 4 6 2 4 4 5 4 
Fishing r:une: {hr) 2,2 2.0 1.2 1.5 1.5 2,2 2,1 2,2 0,7 1,8 2,2 1,8 3.0 o. 7 2,0 1,8 2, l 2,3 
Velocity+ Volume BV-HF LV-LF HV-XLF LV-HF HV-LF HV-LF LV-HF LV-LF HV-HF HV-l!l' LV-LF LV-XLF HV-XLF RV-XLF LV-HF HV-LF HV-L1' LV•HF 

Species 

Blueback herring . . . . 5 26 4 . . 52 . 12 
Ale-.rife . 5 . . 13 . . 
~rlcao shad . . . . l 1 2 2 . . l l 7 
Gizzard shad 10152 2564 2408 14272 4784 3757 3175 5381 25952 7066 9184 2140 5929 498 3147 2071 8575 2584 
Carp . 37 . . 52 . 5 4 . . 256 24 40 . 36 400 17 52 
Quillback. . . . 44 . . . . 160 4 1 . 20 491 30 81 
Cha..1.0el catfish 12 69 5 32 8 2 41 . . 6 8 92 317 25 115 57 87 1528 
\."'nite perch 1076 26780 836 128 100 16!10 087 1161 . ,o 1752 488 "' ., 128 14' 144 ,, 

total 11240 29455 3249 14432 4988 5414 3848 6551 25954 7124 11360 2800 6871 617 3465 3164 8853 4338 

Dato zo Maz 21 Ma:[ 22 Maz 23 Mar 24 Maz 25 Ma;i: 26 Mar 27 Ma:r: 
No. Lifts 5 4 5 4 5 3. 5 4 5 4 5 5 5 4 5 3 2 
Fishing time (hr) 2,5 2.3 2,5 1.8 2,5 1,5 2,5 2.2 2,5 2,3 2,5 2.2 2,5 2.1 2.5 1.5 0,7 
Velocity + Volu:ne LV-LF BV-L1' HV•XLF LV-LF LV-XLF HV-L1' HV-XLF LV-LF LV-XLF HV-LF HV-XLF LV•LF LV-XLF HV-L1' HV-XLF LV-LF RV-H;F .,, 

00 

Species 

Blueback herring 420 . 13 16 10 2 5. . . . 14 4 5 
Ale-.rife . - 1 . - . . . 1 1 . . l . . 
A:::ierlcan shad . - . 1 . 2 . . 1 . . l 
Gizzard shad 3818 352 429 3141 850 900 936 3484 391 248 157 890 169 1261 1022 1126 268 
Carp 2 13 l 505 3 30 3 25 3 13 .. 374 320 l 32 12 
Quillback . 135 . 1345 12 235 . 202 - 384 - 337 339 . 132 64 
Channel catfish 28 26 52 106 29 10 22 37 74 15 69 136 59 69 94 68 18 
White perch 2564 5 275 344 301 14 339 1138 .1189 9 375 330 567 84 828 598 60 

Total 6832 531 771 5458 1205 1189 1302 4893 1658 670 602 2067 810 2077 1950 l9S7 422 

cootillt!ed 

HV - W.gh Velocity LF - tow Flow 
LV - Lov Velocity XLF - Extra Low Flow 
BF - High Flov 

* 'lhe clean out 11ft end the firet lift with the crowder gates open are not included 



Tables. Continued. 

Dote 28 Ma::t: 29 Mo.::t: 30 Ma::t: 31 Ma::t: 1 Jun 2 Jun 3 J1.:n 4 J= No. Lifts* 5 5 5 5 5 4 3 4 5 4 5 4 l 5 3 5 4 Fishing Ti.me (hr) 2.3 2.5 2,3 2.3 2.5 2.2 1.5 2.0 2.5 2.2 2.2 2.2 0.5 2.5 l. 7 2.5 2.2 Velocity+ Volume LV•LF BV·HF HV·HF LV•LF LV•XLF HV•LF HV-LF LV-HF LV-LF HV·lll' .HV-HF LV•LF HV·XLF LV-KF Hv-I.F Htl•U LV-HF 

Species 

Blueback herring 183 2 4 3 ll - - 5 30 - - - 4 58 - 13 2 Alellife - - . l - - - - - - -h:ierican shad 2 l 2 l 3 l - - - - 2 l :: Gizzard shad 875 618 1621 788 266 . 1978 558 690 1488 576 785 618 48 423 235 1008 313 Cup 3 12 9 l - - 5 - 348· 80 46 - l2 ll 2 7 Quillback - 63 l7 - 56 - - 288 904 699 75 - 4 25 l 28 Oi.aanel catfish 9 83 61 65 44 60 18 152 51 128 676 4258 24 314 168 30 1415 Whi:;e perch 528 69 143 2939 1243 2627 338 2922 1343 352 121 2871 168 373 95 947 8~2 

total 1600 848 1831 3821 1567 4721 914 3774 3203 2309 2361 7868 244 1184 534 2003 2647 

Date 5 J= 6 Jun 7 Jun 8 J= 9 Jun 10 Jun 11 Jun 12 Jun No. Lifts 5 4 5 4 3 3 3 5 4 4 4 5 4 4 5 s 4 Fishi~g Time (hr) 2.5 2.3 2.5 2.3 1.5 1.5 l. 7 2.5 2.2 2.0 l.9 2,5 1.9 2.0 2.6 2. S 2.2 "' Velocity+ Volume LV•LF BV-lll' HV-lll' LV-LP LV•XLF LV•HF HV-LP HV·LF LV•HF LV•LF HV•IIF . HV-HF LV-LF HV-XLF LV-HF RV-LF LV-XU" \0 

Spe<":ies 

Blueback herring 61 l 5 32 41 - - 27 5 843 34 26 - - - 370 149 Alevife - - - - - - - - - - -k:le::-ican shad - 2 - l - - - 4 l 2 2 4 12 Gizzard shad 1307 92 1644 2S70 214 972 739 1870 1665 1263 2013 1364 885 72 865 4434 1848 Carp 4 - 5 - 228 170 - 266 - 192 l 515 - 21 Quillback - - - - 32 141 220 295 - 105 484 471 - 130 - -Olannel catfish 72 7l 428 415 15 216 158 34 87 50 31 52 109 ll2 570 98 51 White perch 1753 21 20 5342 517 448 16 1567 1766 5920 394 604 1840 180 1120 1536 1985 

Total 3197 187 2102 8360 847 1896 1224 3722 4085 8078 2579 2534 3497 365 3260 6450 4054 

co:itinued 

BV - High Velocity LP - Lov FloW' 
LV - Lo\l Velocity XLF - Extra IPJ Flow 
BF - High Flov 

* Iha clean out lift and the first lift vi.th the crowder gates o~en are not included 
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Table 8. Continued. 

0.tc 13 Jun 14 Jun 15 Jun 16 Jun 17 Jun 18 Jun 19 Jun 20 Jun 
No. Ufts 1 3 5 6 3 5 4 4 5 5 4 4 5 5 5 4 
Fishing The (hr) o., 1., 2.7 3.0 1.4 2., 1.9 2.0 2.5 2.5 1.9 2.1 2.4 2., 1. 9 2.2 2,2 
Veloeity + Volu:i:ie LV-XLF LV-LF RV-XLF LV•XLF HV•LF HV•XLF LV-LF LV•XLF RV-Ll' RV-XLF LV-LF LV•XLF IN-Ll' RV-HF LV•XLF LV-XJ.2 RV-Ll' 

--
Species 

Blueback herring 20 548 9l2 2196 - 8 490 594 l2 ll6 1252 588 l7 40 8 ll43 " Ale-Jife - - - - - - - -
kle::ican shad - 2 3 3 - 1 1 1 - 4 1 1 1 
Giz:z:ard shad 80 668 930 3732 2228 602 7360 320 1908 504 1972 Sl0 1245 ,so l2 l9 567 
Carp - 32 4 218 706 55 10 208 4 108 25 41 16 4 10 
Quillba.clc - - 192 96 - - - 20 32 10 8 - -
Channel catfish - 8 59 352 32 202 35 54 76 140 36 75 189 240 l20 40 38 
1"1b.ite perch 3080 22600 4355 10286 32 4475 1040 1800 962 1284 2360 320 23 8 185 758 174 

Total 3180 23858 6263 16979 3094 5288 8981 2779 3166 2072 5760 1529 1516 893 329 1970 808 

Date 21 Jun 22 Jun 23 Jun 24 Jun 25 Jwt 26 Jun 27 Jun 
&>. Lifts 4 5 4 1 4 5 4 4 4 4 4 1 4 3 5 4 

-I'-Fi,hing Iiae (hr) 2.0 2.4 2,0 o., 1.9 2.1 2.0 2.0 2.0 2.0 2.0 0.5 2.0 1. 7 2.5 2,0 0 Velocity+ Voluiue BV-LF LV•XLF HV-XLF LV-LF LV•XLF HV-l!F LV-HF LV-HF l!V-llF HV-HF LV-LF l!V-XLl' LV•HF HV-Ll' HV-LF LV-HF 

--
Speciea 

Blueback herring 12 3 - - - - - 8 
Alevife 
Ac.erl cao shad 
Gitz:ard shad 423 14 277 50 310 2098 245 895 2672 1650 922 10 594 373 431 279 
Carp 10 25 4 5 45 28 1071 5 632 200 148 - - - 4 
Quillbaclc 79 4 8 - 35 - 16 5 64 10 50 - - -
Olannel eatfi11h 59 l70 196 620 2550 4426 2537 2977 2800 2780 2545 54 434 410 117 599 
White perch 43 54 226 10 70 - - 8 

Total 626 270 711 685 3010 6552 3869 3898 6168 4640 3665 64 1028 783 548 882 

continued 

HV - High velocity LF - Low Flow 
LV - tcv Velocity XLF - Extra Low Flow 
BF - High Flow 

• lhe clean out lift and the first lift with the crowder gates open are not included 



I'able 8. Continued. 

Date 28 Jun 29 Jun 30 Jun 
No. Lifts 3 2 2 3 3 4 3 total Total 
Fishing time (hr) 1.5 1.0 1.0 1.5 1,5 2,0 l,5 45.7 41.l 61. l 57.l 33.2 40.8 
Velocity+ Volume LV·XLF tV-u HV•HP HV-XLF LV-XLF HV·XLF LV•'XW · HV•HF LV-HF HV-LF LV-LF HV·XLF t.V-XLF 

-
Species 

Blueback. herring l - - 2 - l 120 126 574 9372 1107 6418 
Alevife - - - - - - 23 3 7 l 3 
>.=.erican shad - - - - - - l9 9 19 19 11. 6 
Gizzard shad 148 156 15 128 9 92 7 82373 45058 67334 60870 19709 20249 
Carp 11 2 - 1 1 4 4 1517 2690 2184 1887 144 579 
Quill back - - - - 2 2981 611 2328 3113 29 259 
Qiannel catfish 188 588 87 98 93 202 90 12585 11665 1959 9508 1845 4109 
White perch 13 - - 7 2 25 2 4587 22594 19033 92310 15805 29430 

Total 361 746 102 236 105 323 106 104182 82776 93434 177086 38651 610S3 

.i:-.... 

&V - High Velocity LP - Loll Flow 
LV • Low Velocity XLP "' Extra Loll Flow 
HP' - High Fl.av 

* Jb• clean out lift ..tad tho first lift_vith the crowder gates open are not included 
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Table 9. Catch per hour for eight selected species taken in the Conowingo Dam Fish Collection Facility under var!OU$ conditions of velocity and flow, 24 April·30 June 1976. 

Blueback herring Alewife Amertcnn :,had Gizzard :,had 
Flo~ Flow Flow Flo~-Veloc;ity HF LF XLF Total Velocity HF LF XLF Tot4l Velocity l!F LF XLF Total Ve.loc.ity llF LF XLF total 

HV 2.6 9.4 3313 45.3 l!V - 0.05 0.03 0.08 l!V 0.4 0.3 o., 1.0 H'l 1802.5 1102.0 593.6 3498.l LV ,. , 164;.l 157.3 324.S LV 0.6 O.l 0.1 o.a LV 0.2 o., 0.1 0.6 LV 1096.3 1066.0 496.3 2658.6 

Total· S.1 173.5 190.6 369.8 Total 0.6 0.15 o.13 0.88 Total 0.6 o., 0.4 1.6 Total 2898.8 2168.0 1089.9 6156.7 

Ca 9!!:illback 
Flow Flow 

Velocity llF LF XLF Total Velocity HF LF XLF Total 

Channel cat.fish White eerch 
Flow Flov 

Velocity HF LF XLF total Velocity HF LF XLF Total 

BV 33.2 35.7 4.3 73.2 HV 65.?. 38.1 o., 104.2 
LV 65.4 33.0 14.2 112.6 LV 14.9 S4.S 6.3 75-.7 

HV 275.4 32.1 55.6 363.1 HV 100.4 311.5 476.o 887.9 
LV 283.8 166.5 100.7 551.0 LV 549.7 1616.6 721.3 2887.6 

total 98.6 68.7 18.s 185.8 Total so.1 92.6 1.2 179.9 Total 559.2 198.6 156.3 914.1 total 650.1 1928.1 1197.3 3775.S 
-I'-

HV - High Velocity 
IS> 

LV - Lov Vel~eity 
HF • High Flow 
LF - Low Flow 
nF • Extra Low Flow 



Table 10. Time of day American shad, Alosa saEidissima, were taken in the Conowingo Dam Fish Collection Facility, 21.April- 19 June 1976. 

Date 21 22 25 27 11 14 15 16 17 18 21 23 25 27 28 29 30 l 
Apr Apr Apr Apr May May May May May May May May May May May May May Jun 

Water Temp. (F) 59.0 62.0 68.0 67.0 61.0 62.0 63.0 64.0 64.0 66.0 66.0 65.S 65.0 63.5 65.0 65.5 65.5 65.0 

Time (EST) 

0400-0459 - - - - - - - 1 
0500-0559 - 1 l - - - - - - - - - - .- - - - 1 
0600-0659 - - - 1 - - - 1 - 4 - - - - 2 - - 1 
0700-0759 4 - 2 - - - 1 1 - 3. - - l - - 2 - 1 
0800-0859 - - - - - - - - - 1 - - - - - - 1 
0900-0959 - - - - - - 1 - - - - 1 
1000-1059 - - - - 2 1 - - - - 1 - - 1 - - - 1 
1100-1159 - - - - - - 1 - 1 - - 1 - - 1 

Total 4 1 3 1 2 1 3 3. l 8 1 2 1 1 3 2 1 4 

.p. 
w 

Date 4 5 6 8 9 10 12 13 14 15 16 17 18 19 
Jun Jun Jun Jun Jun Jun Jun Jun Jun Jun Jun Jun Jun Jun 

Water Temp. (F) 66.0 . 67.0 67.5 68.0 68.0 68.S 71.0 72.0 73.0 74.5 75.0 76.0 75.5 76.5 Total 7. 

Time (EST) 

0400-0459 - - - - - - - - - - - - - - l 1.1 
0500-0559 - - - - - 1 - - 2 - - - - 1 7 7.7 0600-0659 l - - l - - - - - - - - - 1 12 13.2 
0700-0759 - - - 3 2 l 8 2 - - 1 - 1 - 33 36.3 
0800-0859 l - - - - 2 4 3 1 1 - 4 l - 19 20.9 
0900-0959 - 1 1 - - - - - - - - - - - 4 4.4 
1000-1059 - l - l 1 - - - - l - - - - 10 11.0 
1100-1159 - - - - l - - - - - - - - - 5 s.5 

Total 2 2 l 5 4 4 12 5 3 2 l 4 2 2 9l 
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Table 11. Comparison of the numbers of American shad, Alosa sapidiss.ima, taken in the 
Conowingo Dam Fish Collection Facility with water t emperature, 1972- 1976. 

1972 1973 1974 1975 1976 Total 
Temperature No. % No. % No. % No. % No. % No. % 

56 0 - 0 - 6 4.7 0 - 0 - 6 0.9 
58 0 - 2 2.6 3 2.3 - - 0 - 5 0.7 
59 2 0.7 0 - 0 - 0 - 4 4.4 6 0.9 
60 2 0.7 1 1.3 0 - 0 - 0 - 3 0.4 
61 0 - 0 - 3 2.3 0 - 2 2.2 5 0. 7 
62 2 0. 7 3 3.9 0 - 0 - 2 2.2 7 1.0 
63 0 - 1 1.3 0 - 0 - 3 3. 3 4 0.6 
64 1 0.3 3 3.9 0 - 0 - 5 5.5 9 1.3 
65 0 - 1 1.3 0 - 0 - 8 8.8 9 1.3 
66 0 - 0 - 1 0.8 0 - 16 17.6 17 2.5 
67 4 1.4 4 5.2 0 - 1 1.2 3 3.3 12 1.8 
68 17 5.8 0 - 1 0. 8 0 - 17 18.7 35 5.2 
69 24 8.2 10 13.0 2 1. 6 2 2.3 0 - 38 5.6 
70 116 39.6 17 22.1 88 68. 8 7 8.3 0 - 228 33.9 
71 57 19. 5 0 - 17 13.3 0 - 12 13.2 86 12.8 
72 3 1.0 0 - 0 - 6 7. 1 5 5.5 14 . 2.1 
73 0 - 7 9.1 0 - 2 2.3 3 3.3 12 1.8 
74 65 27.2 1 1.3 2 1.6 47 56.0 2 2.2 117 17.4 
75 0 - 22 28.6 0 - 16 19.0 l 1.1 39 5.8 
76 0 - 0 - 4 3.1 3 3.5 8 8.8 15 2.2 
77 0 - 1 1.3 1 o.a 0 - 0 - 2 0.3 
79 0 - 4 5.2 0 - 0 - 0 - 4 0.6 

Total 293 77 128 84 91 673 

J 

.p. 

.p. 
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Table 12. Age composition of adult American shad, Alosa sapidissima, taken in the 

Conowingo Dam Fish Collection Facility and by shore anglers, 1972-1976. 

Collection Facility · Anglers 
Age Group Males Females Males Females Total % 

1972 
III 10 10 10.1 
IV 37 19 56 56.6 
V 8 21 29 29.3 
VI 4 4 4.0 

1973 
IV 2 l 3 50.0 
V l 1 16.7 
VI l l 16. 7 
VII l l 16.7 

1974 

III 2 6 3 11 24.4 
IV 2 3 7 12 24 53.3 
V l l 8 10 22.2 

1975 

III 1 7 4 12 23.5 
IV 2 4 13 11 30 58.8 

.V 1 2 6 9 17.6 

1976 

III l 6 7 14.6 
IV 5 8 3 14 30 62.5 
V 2 4 l 2 9 18.8 
VI l l 2.1 
VII l .1 2.1 

Total 72 71 46 60 249 
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Table 13. Daily numbers of alewife, Alosa pseudoharengus, blueback 
herring, Alosa aestivalis, and American eels, Anguilla 
rostrata, transported from the Conowingo Dam Fish 
Collection Facility to Conowingo Pond, 19 April -
30 June 1976. 

Date Alewife Blueback herring American eel 

April 19 66 0 0 

20 24 2362 ·0 

21 0 2422 0 

22 0 805 0 

25 0 1033 0 

June 25 0 0 265 

26 0 0 805 

27 0 0 395 

28 0 0 367 

29 0 0 308 

30 0 0 244 

Total 90 6622 2384 

Total Fish = 9096 
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Table 14. Numbers of fishes taken in the Conowingo Dam Fish 
C.Ollection Facility, 8 and 26 July 1976. 

Dates 8 Jul 26 Jul Totals 
No. Lifts 9 9 18 
Fishing Time (hr) 3.2 3.5 6.7 
Water Temperature(F) 78.0 78.5 

Species 

Freshwater eels 
American eel 405 237 642 

Herrings 
Blueback herring 115 4 119 
Gizzard shad 4875 4481 9356 · 

Minnows and carps 
Carp 260 818 1078 
Golden shiner 72 264 336 
Spotfin shiner 25 62 87 

Suckers 
Quill back 30 41 71 

Freshwater catfishes 
White catfish 4 4 
Brown bullhead 15 15 
Channel catfish 1785 904 2689 

Temperate basses 
White perch 920 1228 2148 
Striped bass 1 6* 7 

Sunfishes 
Redbreast sunfish 32 94 126 
Pumpkinseed 25 57 82 
Bluegill 85 194 279 
Smallmouth bass 8 9 17 
White crappie 115 457 572 

Perches 
Yello"!' perch 95 48 143 
Walleye 17 21 38 

Totals 8880 8929 17809 

* 3 Observed 
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Table 15. Fishes tagged at the_ Conowingo Dam Fish Collection Facility on 10 June and recaptured from 
11-30 June 1976. 

Species No._ Fish No . Fish % No. Fish 
in 7 lifts Tagged Tagged Recaptured 

11-30 June 

Blueback herring 26 . ~ 
,;. pof· 

11 42 0 q.Bt./123 ~'l'J.tl't -: # ~ 3\f ! . ' .. Gizzard shad 1904 _ ~ 251 13 19 •122 
~ -~ 

Brown trout 10 3 33 0 
~ 
00 

Carp 132 - 5 4 0 

Quillback 940 66 6 0 

White sucker 8 2 25 0 

Channel catfish 114 7 6 1 

White perch 2052 10 0.5 0 

Redbreast sunfish 34 2 6 1 

Green sunfish 5 - 1 20 0 

Smallmouth bass 32 1 3 0 

Walleye 96 14 15 0 

Total · 5353 373 7 21 



Table 16. Hourly catch of American shad, Alosa sapidissima, by anglers fishing from shore just downstream from the Conowingo Dam Fish Collection Facility, 
21 April-25 May 1976. 

Date 21 23 24 25 26 29 30 1 9 10 11 12 14 15 16 17 18 19 20 21 22 23 25 
Apr Apr Apr Apr Apr Apr Apr May May May May May May May May May May May May M,iy M<iy May May 

Water Temp. (:F) 59.0 64.5 68.0 68.0 68.0 62.0 61.5 60.0 60.0 60.0 61,0 61. 5 62 , 0 63,0 64.0 64.0 66.0 66.5 65,0 66.0 66 . 0 65. 5 65. 0 Total 

Time (EST) 

0400-0459 

0500-0559 - - - - 3 - - - - - - - - - 2 3 l - - - 9 . 
0600-0659 - - - - - - - - - - - - - l 2 - 4 - 1 5 1 1 - 15 

0700-0759 - - 6 4 l - 1 - - - 2 l 4 - l - 2 l l - - 24 

0800-0859 - - 2 15 l l l - - l - l 3 3 8 - l 2 - - l 40 

0900-0959 - 5 - 17 l - 3 - - - .4 2 l l 7 - - - - - - 4 1 

1000-1059 - - - 4 - - - - 1 - l 2 2 - 6 - 2 - - - - 18 

1100-1159 4 2 - - - - - - 1 - 1 - 3 1 4 - - 1 - - - 17 
.p 
~ 

Total 4 7 8 40 6 l l 4 1 l 1 l 9 5 15 5 30 2 9 10 2 l l 164 
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'Iable 17. Status of generation of Conowingo Hydro-electric Station in relation to shore angler catch of American shad, Alosa 
saEieissima for 1973-1976. No angler survey in 1972. 

No. Units 
02erating Status 0£ Status of No. of Sh~d Caur.ht 'J. of Catch 

S:lall* Lar;e** Unit No. 1 Unit No. 2 1973 1974 1975 1976 Total 1973 1974 1975 1976 total 

l 0 OFF ON 10 14 22 51 97 7.0 27.5 53.7 31.l 24.4 
2 0 OFF ON 0 2 3 3 8 3.9. 7.3 1.8 2.0 
3 0 OFF ON 0 2 2 8 12 3.9 4.9 4.9 3.0 
4 0 OFF o:,; 0 5 l l 7 9.8 2.4 o.6 1.8 
4 0 Reduced ON 0 0 0 14 14 8.5 3.5 
4 0 0~ ON 0 0 0 2 2 - 1.2 o.s 
4 l OFF 0:,1' l 0 0 7 8 0.7 - 4.3 2.0 
4 l Reduced ON 0 0 0 l l 0.6 0.2 
4 2 O~F ON 2 0 0 1 3 1.4 o.6 o.s 
4 2 ON 0~ 0 0 0 3 3 - 1.8 0.8 
4 2 ON OFF 0 0 0 4 4 - 2.4 1.0 
3 3 m: ON l 0 0 0 l 0.1 0.2 
4 3 ore OX l l 0 6 8 0.1 2.0 3.6 2.0 
4 3 ON ON 0 0 0 7 7 4.3 1.8 V, 

4 4 OFF ON 0 9 0 2 11 17.6 1.2 2.s 0 

4 4 o:, ON 1. 0 0 10 11 0.1 6.1 2.8 
5 4 OFF ON l 6 2 0 9 0.1 11.8 4.9· 2.3 
5 4 O!I ON l 0 0 2 • 3 0.7 1.2 0.8 
5 3 Reduced ON 0 0 0 6 6 3.6 1.5 
5 l Reduced ON 0 0 0 l l 0.6 0.2. 
6 4 OFF 0~ l 3 3 6 13 0.7 5.9 7.3 3.6 3.3 
6 4 cw ON 0 0 0 16 16 - 9.8 4.0 
7 3 ON ON 2 0 0 0 2 1.4 - 0.5 
7 4 ON ON 92 9 8 4 113 64.8 17.6 19.5 ·2.4 28.4 
7 4 Reduced ON 0 0 0 9 9 s.s 2.3 

Changing Changing 5 0 0 0 5 3.5 - 1.2 
L'ndeterc.i:ted 24 0 0 0 24 16.9 6.0 

Total 142 51 41 164 398 

* 5,000 c£s unit - 10,000 c£s unit 



Table 18. 'nle distribution of boats on cha east side a.<d west side 0£ the Conowingo Dilm ta~lrace under various conditions of generation of Conowinso 
Hydro-electric Station, 1973-1976. 

i;o, Units No. Boat Hrs · No. Boat Hrs 
Q:2eratinll East Side West Side % East Side '!, l~est S:!.de S;;:.all* I..arge>'* 1973 1974 1975 1976 Total 1973 1974 1975 1976 Total 1973 1974 1975 1976 Total 1973 1974 1975 1976 Tct.11 

0 0 0 26 0 10 36 0 37 0 10 47 41.3 50.0 43.4 58.7 . 50.0 56.6 1 0 21 29 26 30 106 15 64 31 140 250 58,3 31.2 45.6 17.6 29.8 41.7 68.S 54.4 82.4 70.2 2 0 6 7 12 4 29 16 8 9 25 58 27.3 46.7 57.l 13.8 33.3 72.7 53.3 42.9 86.2 66.? 3 0 6 24 11 2 43 14 24 2 14 54 30.0 so.o 84.6 12.5 44.3 70.0 so.o 15.4 B7.5 55.7 4· 0 22 75 0 46 143 32 63 0 83 183 40.7 54.3 . 34.3 43.9 59.3 45.7 . 65. 7 56.l 5 0 0 0 0 3 3 6 0 0 2 8 60.0 27,3 100.0 40.0 72. 7 0 1 3 0 0 0 3 C 0 0 0 0 100.0 1{)0.0 
3 1 3 0 0 1 4 2 0 0 2 4 60.0 33.3 so.o 40.0 . 66.7 sc.o 4 1 39 97 33 28 197 38 23 4 38 103 50,6 so.s 89.2 42.4 65.7 49.4 19.2 10.8 57.6 34.3 5 1 0 2 0 5 7 0 0 0 2 2 100.0 71,4 77.8 . 28.6 22.2 3 2 1 25 3 0 29 1 6 0 0 7 50,0 80.6 100.0 80.6 50,0 19,4 19.4 4 2 35 59 39 61 194 33 9 3 9 54 51.5 86.S 92, 9 87.1 7S.2 48,5 13.2 7 .1 12.8 21.S 5 2 4 5 9 0 18 1 0 0 0 1 80,0 100.0 100.0 94.7 20.0 . . 5.3 6 2 2 3 0 0 5 0 0 0 0 0 100.0 100.0 100.0 . . V1 3 3 2 0 0 0 2 0 0 0 0 0 100,0 100.0 I-' 4 3 31 70 32 54 187 8 18 9 8 43 79.5 79.5 88.4 87.l 81.3 20.5 21.5 21.6 12.9 lS,7 5 3 30 25 7 11 73 4 4 0 1 9 88.2 86,2 100.0 91.7 89.0 11.8 13.8 8.3 11.0 6 3 1 0 0 2 3 0 0 0 1 1 100.0 66.7 75.0 . 33.3 25.0 7 3 7 0 37 10 54 1 0 6 0 7 87.5 SG.O 100.0 88.5 12.5 14,0 11.5 3 4 9 0 0 0 9. 4 0 0 0 4 69.2 69,2 30,6 30,S 4 4 38 34 18 49 139 5 6 2 3 16 88,4 85.0 90,0 94.2 89.7 11.6 15,0 10.0 5.8 10.3 5 4 25 55 8 12 100 4 2 0 1 7 86,2 96.5 100.0 92,3 93.4 13.8 3.5 . 7.7 6.5 6 4 22 8 27 36 93 1 2 4 0 7 95.7 80.0 87.l 100,0 93,0 4.3 20.0 12.9 . 7.0 7 4 804 219 340 193 1556 129 43 55 23 250 86.2 83.6 86.1 89.4 86.2 13.8 16.4 13.9 10.6 13.8 Changing 40 0 0 0 40 3 0 0 0 3 93.0 . 93.0 7.0 . . 7.0 

Total 1151 763 602 557 3073 317 309 125 367 1118 78.4 72.5 82.8 60.3 73.3 21.6 27.5 17.2 39.7 26.7 

• 5,000 cfs unit 
** 100 000 cfa unit 
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rable 19. Numbers of fishes taken i~ the Conowingo Darn Fish Collection Facility, 1972-1976. 

YeaC' 1972 1973 1974 1975 l9i6 1972-1976 
To::al No. Lift,s '34 1645 929 514 839 4861 
total Fishi..o.g Time (hr) 363.l 662.6 289.l 199.4 313.9 1828. l 

Total Fish/ Total Fish/ Total Fish/ Total Fish/ Total Fish/ Total Fish/ 
Fish :t 100 hr Fish 7. 100 hr Fish 7. 100 hr Fish 7. 100 hr Fish 7. 100 hr Fish t 100 hr 

Species 

La:::I;ire7s 
Sea la::i?rey 1 • ** 2 • ** 0 - - 2 * 1 29 * 9 ,. 

* 2 

Freshvater eels 
Ao.erican eel 932 0.27 257 2248 0.16 339 126543 7.47 43771 64375 7.04 32284 187035 13.21 59584 381133 6.58 20849 

Beni..i.gs 
Blueback herriug 76867 22.21 21170 354388 24.91 53484 333986 19.71 115526 69932 7.64 35071 39503 2.79 12585 874676 15.10 47846 
Hickory shad 369 0.11 102 738 o.os 111 219 0.01 76 20 * 10 0 - 1346 0.02 74 
Ale.rife 12218 3.53 3365 143880 10.11 21714 17052 1.01 5898 4311 0,47 2162 235 0.02 75 177696 3.07 9720 
k:erican shad 293 o.os 81 77 * 12 128 0.01 44 84 0.01 42 91 0.01 " 673 0.01 37 Atla!!.tic c:ienhaden 0 - - 0 - - 113 0.01 " 0 - 577 0.04 184 690 0.01 38 
Giz:z:a:"d shad 37191 10.74 10243 60103 4.22 9071 122491 7.23 42370 139156 15,21 69787 405510 28.64 129184 764451 13.19 41817 

· Trouts 
La~ herring 0 - 1 * ** 0 - 0 0 - - 1 * ** R..tir::bow trout 36 0.01 10 68 * 10 21 * 7 22 * 11 60 * 19 207 * 11 
F.rvo1t1 trout 147 0.04 40 300 0.02 t,5 625 0.04 216 219 0.02 110 494 0.03 157 1785 0,03 98 V, 
!lrooic:. trout 1 * ** 3 * ** 4 * 1 1 * ** 0 - - 9 * ** "' Pike, 
Oi.aia. pickerel 0 - - 1 * ** 10 * 3 0 - - 0 - - 11 * ** Sorthern ?ike 0 - - 2 • ** 2 * .. 0 - - 0 - - 4 * ** ~skellunge 19 * 5 105 0.01 16 9 * 3 7 • 4 14 * 4 154 * 8 

Minn.ova and carp 
Goldfish 0 - - 27 * 4 2 * .. 9 * 5 8 * 3 46 * 3 
Cac;, 5478 1.58 1509 19473 1.37 2939 36766 2,17 12717 15114 l.65 7580 9452 o.67 3011 86283 1,49 4720 
C.Olden shiner 180 o.os 50 832 0.06 126 516 0,03 178 751 0.08 377 1868 0, 13 595 4147 0,07 227 
Cooely shiner 8 * 2 255 0.02 38 3870 0,23 1339 2079 0,23 1043 841 0.06 268 7053 0.12 386 
Spottail shiner 34 0.01 9 137 0.01 21 2331 0,14 806 408 0.04 205 1743 0.12 555 4653 o.os 255 
B.o.syface shiner 0 - - 0 - - 0 - - 1 * .. 0 - - 1 * ** Spot.fin shiner 113 0,03 31 40 * 6 3585 0,21 1240 1091 0.12 547 59856 4.23 19068 64685 1.12 3538 Loogoo,e dace 0 - - 0 - 1 * ** 0 - - 0 - - 1 * -

eoct.inued 



Ta!>le 19. Continued. 

Year 1972 1973 1974 1975 1976 l 972-l976 
-::o:al ~ . U!ts ~34 1645 929 514 639 4561 
To cal ,i sbio.3 T:uoe {hr) 363 l 662.6 289.l 199.4 313.9 1925 .l 

Total l'ish/ Total · Fish/ Tocnl Fbh/ To cal Fish/ Total Fish/ Toca.l Fisil/ 
Fi sh % 100 hr Fish '7. 100 hr Fish '7. 100 hr Fish 7. LOO hr Fish 7. 100 hr Fi~h l l Ov br 

S;,ec!.es 

St.ckers 
(,\11 llb .. cl< 6679 l.93 1839 287S4 2.02 4344 15179 0. 90 5250 ·.8391 0.92 4208· 10217 o. 72 3255 69250 1.20 37S8 
;[c.i c., sucker 369 0,11 102 10:i) 0.07 156 284 0.02 9d 149 0.02 75 457 0.03 146 2292 o. ~ ~25 
Cree~ chubsucker 3 * ir:t 3 * ** l * ** 0 0 7 * -l:O r:.:'l<?:rn hoz sucker 0 - 2 * ** 0 0 5 * 2 7 * -Sh¢rthead redhor se 1083 o.31 298 4419 o. 31 667 434 0.02 150 448 0.05 225 1275 0.09 406 7659 0.13 419 

Fresh·.rater catfisbea 
\.·nice carfish 3695 l.07 101a 7393 0. 52 1116 2424 0. 14 838 6176 0.68 3097 2062 0.14 657 21750 0.3$ 11;;0 
YellCY-' b:.llhead 7 * 2 45 * 7 5 * 2 32 * 16 10 * 3 99 * 5 
i:rcr-'n bu llh~ad 483 0.14 133 7443 0. 52 1123 1885 0. 11 652 740 o. os 371 580 0. 04 iS5 11131 0.19 609 
C,a=d c .. ~fish U34l3 35.66 33969 79576 5. 92 12010 101573 5. 99 35134 74042 8.09 37132 91715 6. 48 29218 470319 8_u 25n1 

filli fisl:es 
V, X>.=ichog 0 - 0 0 0 - l * ** 1 * - w 

Neec!les i'ishes 

Atla.~:ic needlefish l * ** 0 0 l * - 0 - 2 * ** 
tiZ?~r~: ~ basses 

~~~it.:- perch 57221 16. 53 15759 688172 48.36 103859 907896 53. 58 314C42 509599 55. 70 255566 581768 41. 08 185335 2744656 47.37 150137 
Sc:!pcc bass .4571 1.32 1259 3384 0. 24 511 2005 0.12 694 174 0. 02 87 51 * 16 10185 0.16 557 

s~nHshes 
R.oc.: bass 73 0.02 20 61 * 9 52 * 15 46 * 23 130 0. 01 41 362 0.01 20 
R.cd~rc.a.zt sunfi&h 805 0.23 222 31 58 0. 22 47 1742 0. 10 603 3040 0. 33 1525 5432 0. 38 1730 1 .. 177 0. 2:+ iiO 
G=~~:i su..,fish 4 * l 11 * 2 6 * 2 39 * 20 133 0. 01 42 193 * ll 
?-..=:;>:C.:-.secd 277 0.08 76 687G 0.46 1037 3175 0. 19 1G98 976 o. n 489 1319 0. 09 420 12617 0.22 690 
3lua;i 11 701 0.20 193 21()1. 0 , 15 318 1513 0 , 09 523 3082 0. 34 1546 3337 . 0.24 1063 10737 0.18 557 
s=ll=.outh bass 156 0. 04 43 304 0. 02 46 127 0. 01 44 13 7 0. 01 69 332 0. 02 106 1056 0. 02 5$ 
La~6e::-.ouch bass 49 0. 01 l3 82 0. 01 12 25 * 9 35 * 18 33 * 11 224 ... 12 
\.111 :c cr appie 4515 1, 30 1243 2363 0. 17 357 5337 0. 31 1846 9290 1. 02 4659 3836 0,27 1222 25341 0.44 l3e6 
illac!. cra;,pie 8 * 2 43 * 6 42 * 15 45 * 23 90 0.01 29 226 ... u 

Perches 
Tessel la:cd darter 0 - l * ** 4 * l' l * ** 0 - - 6 * *"..:C 
Yell.:-., perch 5979 l .73 1647 1132 o. oa 171 731 0. 04 253 494 0 . 05 245 3316 0. 23 1056 11652 0. 20 637 
loiallc:ya 2113 0. 61 562 3799 0. 27 :;73 1805 0. 11 624 369 0. 04 165 2694 0. 19 858 10760 0. 19 590 

,o:.l 346092 95316 1422862 214739 '1694519 586136" 9148S8 458820 1416109 451134 5794470 316967 
t" - -

... Less ~',an .0051 

** Leu than 1 
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Table 20, Comparison of the number of American shad, Alosa sapidissima, taken in the Conowingo Dam Fish Collection 
Facility with time of day, 1972-1976, 

1972 1973 
Time of Day No, % No, % 

0400-0459 0 - 6 7,8 
0500-0559 10 3,4 25 32,5 
0600-0659 113 38,6 22 28,6 
0700-0759 66 22,6 6 7,8 
0800-0859 64 21,8 2 2,6 
0900-0959 5 1,7 3.9 
1000-1059 2 0,7 2 2,6 
1100-1159 l 0,3 2 2,6 
1200-1259 3 1,0 2 2,6 
1300-1359 7 2,4 1 1.3' 
1400-1459 4 1,4 0 -
1500-1559 0 - 2 2,6 
1600-1659 3 1.0 2 2.6 
1700-1759 9 3,1 2 2,6 
1800-1859 6 2,0 0 -

Total 293 77 

* Does not include l American shad collected dead 
** Incl~des data from 0400-1159 hours only 

1974 
No, 

0 
11 
24 
20 
17 

8 
7 

13 
7 
6 
5 
2 
2 
4 
2 

128 

1975 1976 Total** 
% No, % No, % No, % 

- 2 2,4 1 1,1 9 1, 5 
8,6 11* 13,3 7 7,7 64 10,6 

18,8 42 50,6 12 13,2 213 35,3 
15,6 9 10,8 33 36,3 134 22.2 
13;3 9 10.8 19 20,9 111 18,4 
6,3 8 9,6 4 4.4 28 4.6 
5.5 2 2,4 10 11.0 23 3,8 

10,2 5 5,5 21 3.5 
5.5 
4, 7 
3,9 
1,6 
1.6 
3,1 
1,6 

83 91 603 

• 

. 
',_. 

l.n 
.i:-



Table 21. Comparison of the number of American shad, Alosa sapidissir:i.a, taken by shore anglers just downstream from 
the Conowingo Dam Fish Collection Facility with tir:i.e of day, 1973-1976. No angler survey conducted in 1972. 

1973 1974 1975 1976 Total 
Time of Day No. % No, % No. % No. % No. % 

0400-0!~59 l 0,7 0 - 0 - 0 - l 0,3 
0500-0559 l 0,7 2 3.9 12 29,3 9 5,5 24 6.9 
0600-0659 10 7,0 10 19.6 14 34.l 15 9.1 49 14,l 
0700-0759 14 9,9 12 23.5 6 14.6 24 14.6 56 16.1 
0800-0859 10 7.0 4 7.8 4 9,7 40 24.4 58 16.7 
0900-0959 18. 12.7 9 17.6 4 9,7 41 25.0 72 20.7 
1000-1059 17 12,0 11 21,6 0 - 18 11.0 46 13.3 
1100-1159 20 14.l 3 5,9 l 2.4 17 10.4 41 11.8 
1200-1259* 11 7 ,8. 
1300-1359 8 5.6 
1400-1459 11 7,8 
1500-1559 13 9,1 
1600-1659 3 2.1 Vt 
1700-1759 4 2,8 Vt 

1800-1859 l 0.7 

Total 142 51 41 164 347 

* Creel census was not conducted after 1~00 hr since 1974. Total column does not include American shad 
taken after 11:59 hr in 1973. 
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Table 22. Comparison of the percentage of American shad, Alosa sapidissirna, taken 
by shore anglers just downstream of the Conowingo Darn Fish Collection 
Facility with water temperature 1973-1976. No angler survey conducted 
in 1972. · 

1973 1974 1975 1976 Total 
Temperature No. .% No. %. No. % No. % No. % 

56 0 - 0 - 1 2.4 0 - 1 0.3 
57 1 0.7 1 2.0 2 4.8 0 - 4 1.0 
58 4 2,8 3 5.9 1 2.4 0 - 8 2.0 
59 10 7,0 3 5.9. 0 - 4 2.4 17 4.3 
60 8 5.6 7 13.7 0 - 6 3.7 21 5.3 
61 33 23.2 8 15.7 0 - 1 o.6 42 10.5 
62 27 19.0 14 27.5 0 - 12 7,3 53 13.3 
63 56 39.4 3 5.9 0 - 5 3.0 64 16.1 
64 3 2.1 0 - 0 - 27 16.5 30 7.5 
65. 0 - 0 - 2 4.8 10 6.1 12 3.0 · 
66 0 - 0 - 6 14.6 45 27.4 51 12.8 
67 0 - 0 - 1 2.4 0 - 1 0,3 
68 0 - 1 2.0 2 4.8 54 32.9 57 14.3 
69 0 - 1 2.0 0 - 0 - 1 0.3 

· io 0 - 10 19.6 0 - 0 - 10 2.5 
72 0 - 0 - 12 29.3 0 - 12 3.0 
74 0 - 0 - 14 36.6 0 - 14 3.5 

Total 142 51 41 164 398 

.,:i: 

Vl 

"' 
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Table 23. Daily Angler effort (hours) and number. of American shad, Alosa sapidissima, caught along 
the west shore of the Conowingo Dam tailrace, 1973-1976. No angler survey conducted in 197~. 

Hours of Creel Census 

1973 1974 1975 1976 
0400-2000 04oo:IT00 04oo:IToo 0400-1200 

No. No. lb. No. 
Date Angler Shad Angler Shad Angler Shad Angler Shad 

Hours caught Hours caught Hours caught Hours caught 

18 Apr . 46 0 
19 Apr 88 0 
20 Apr 35 0 
21 Apr 31 4 
22 Apr 90 0 72 0 
23 Apr 83 0 122 7 
24 Apr 656 5 lo 113 0 317 8 
25 Apr 546 2 .. 2. 133 0 321 40 
26 Apr 594 0 I. I 159 0 79 6 
27 Apr 405 1 fo I 281 1 41 0 
28 Apr 1090 3 ~,a. 281 1 62 0 
29 Apr 982 0 195 2 120 1 
30 Apr 358 0 130 3 84 1 
1 May 387 0 157 0 175 4 
2 May 585 0 267 8 62 0 227 0 
3 May 371 0 154 1 220 2 43 0 
4 May 363 1 320 5 63 1 64 0 
5 May 303 5 109 0 66 0 
6 May 1288 0 218 4 77 0 85 0 
7 May 514 0 99 0 123 0 43 0 
8 May 421 0 173 3 214 1 113 0 
9 May 422 - 0 ~of 113 0 99 0 94 1 

10 May 635 9 ,.,. 79 0 152 0 54 1 
11 May 666 30 ., 244 3 249 0 63 1 
12 May 1206 24 147 0 80 .0 46 1 
13 May 1090 32 •l 64 0 53 0 35 0 
ll, May 608 18 •l 64 0 -88 0 · 70 9 
15 May 542 6 q 105 3 121 0 145 5 
16 May 450 0 ~() 67 0 69 2 137 15 
17 May 258 2 51 0 248 6 50 5 
18 May 223 1 200 0 310 1 106 30 
19 May 654 0 240 0 78 0 54 2 
20 May 458 0 63 0 97 1 83 9 
21 May 229 3 46 1 66 1 76 10 
22 May 279 0 85 1 65 0 130 2 
23 !lay 189 0 66 0 37 0 153 1 
24 May 114 0 94 0 184 12 44 0 
25 May 110 1 259 6 71 0 32 1 
26 May 402 0 267 0 120 11 18 0 
27 May 183 1 236 1 , 45 0 20 0 
28 May 328 0 67 0 48 0 30 0 
29 May 79 0 31 2 49 0 84 0 
30 May 94· 0 35 0 75 0 92 0 
31 May 160 0 24 0 193 3 78 0 

continued 
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Table 23. Continu•d, 

Hours of Creel Census 

1973 · 1974 !.ill. 1976 
0400-2000 04oo:IToo 0400-1100 0400:Uoo 

No. No. lb. No. 
Date Angles Shad Angler Shad Angler Shad Angler Shad 

Hours caught Hours caught Hours caught Hours caught 

1 Jun 139 0 167 0 57 0 3 0 
2 Jun 418 3 80 0 43 0 2 0 
3 Jun 426 0 40 0 30 0 19 0 
4 Jun 81 0 60 1 56 0 9 0 
5 Jun 155 0 28 0 29 · 0 54 0 
6 Jun 87 0 17 0 24 0 33 0 
7 Jun 119 0 31 0 170 0 1 0 
8 Jun 217 0 138 0 118 0 15 0 
9 Jun 321 0 158 0 11 0 5 0 

10 Jun 328 0 14 0 32 0 4 0 
11 Jun 86 0 22 0 45 0 11 0 
12 Jun 19 0 5 0 16 0 
13 Jun 28 0 31 0 4 0 
14 Jun 110 0 45 0 l 0 
l5 Jun 69 0 121 0 19 0 
16 Jun 138 0 9 0 
17 Jun l7 0 4 0 
18 Jun 28 0 4 0 
19 Jun 11 0 2 0 
20 Jun 16 0 6 0 
21 Jun 44 0 9 0 
22 Jun 92 0 9 0 
23 Jun 82 0 10 0 
24 Jun 3 0 a 3 0 
25 Jun 23 0 11 0 
26 Jun 11 0 ·2 0 
27 Jun l7 0 0 0 
28 Jun 14 0 0 0 
29 Jun 45 0 0 0 
30 Jun 196 0 0 0 

Total 20495 142 7675 51 4096 41 4024 164 
Average 
Per Day 409.9 2.8 105. l 0.7 95.3 0.95 56.7 2.3 
Catch Per 
Angler Hour .007 .007 .010 .041 



Table 24. Susquehanna River flows (expressed as 24-hr average) and water temperatures at Conowingo Dam from l April-
30 June 1972-1976. River flow data provided by Susquehanna Elect~ic Company. River temperatures taken at 
Gonowingo Dam Fish Collection Facility. Dash indicates collection facility not operated. 

1972 1973 1974 1975 1976 
Temp Flow Temp Flow Temp Flow Temp Flow Temp Flow 

Date (F) (lOOO cfs) (F) (lOOO cfs) (F) (lOOO cfs) (F) (1000 cfs) (F) (1000 cfs) 

Apr 1 - 54 .. 1 48.0 44.8 - 89.9 - 61.6 - 64.0 
2 - 56.1 so.o 54.a - 94.0 - 58.1 - 75.1 
3 - 57.7 so.a 64.4 - 97.0 - 53. 7 - 84.0 
4 - 62.6 51.0 87.6 - 147.4 - 54.9 - 89.7 
5 - 65.6 50.0 133.6 - 200.2 - 63.7 so.a 80.9 
6 - 60.6 - 155. 7 - 193.5 - 73.5 - 71.5 
7 - 57.6 - 163.·o - 164.8 - 74.1 so.a 61. 5 
8 - 55.2 - 144. 7 - 133.6 - 68.8 - 54.3 
9 - 53.6 - 131.4 - 114_9. - 58.9 51.0 48. 7 

10 - 49.5 - 118.5 - 104.4 - 53.1 - 46.l 
11 - 47.5 - 120.6 - 93.1 - 48.7 - 37.5 
12 46.0 45.2 - 112 •. 6 - 81.0 - 45,5 so.a 34.6 
13 - 45.8 - 99.8 - 83. 7 - 43.9 - 32.6 
14 49.0 51.5 - 88.4 - 94.9 - 37 .s - 30.3 
15 ·- 68.3 - 77.7 - 101.4 - 37.6 51.0 29.5 \.n 
16 - 103.1 so.a 65.4 - 101.4 - 34.3 - 29.1 \0 

17 52.0 145.8 so.a 58.6 - 112.4 - 32.1 - 26.1 
18 52.0 225.6 51.0 50.9 54.0 97.3 51.0 32.5 - 25.6 
19 - 213. 7 52.0 49.7 55.0 so.2 - 31.3 53.0 22.9 
20 - 168,6 55.0 42 •. 5 53.0 68.1 - 30.6 55.0 24.4 
21 55.0 139.1 57.0 41.1 - 59.9 54.0 30.8 59.0 34.9 
22 - 121.5 58.0 40.9 56.0 53.0 54.0 30.3 62.0 30.3 
23 - 116.8 59.0 37.1 57.0 48.6 55.0 30.8 64.5 ·2s.9 
24 53.0 107.6 60.0 34.9 56.0 44.1 56,0 32,5 68.0 24.3 
25 - 97.5 62.0 35.8 56.0 41. 7 57.0 38.1 68.0 23.8 
26 53.0 86.5 61.0 42.6 58.0 38.5 59.0 53.3 68.0 22.7 
27 53.0 75.6 61.0 41.l 58.0 37.7 57.0 60.6 67.0 23.6 
28 53.0 67.6 62.0 53.7 57.0 36.l 58.0 55.9 64.5 23.4 
29 55.0 59.7 60.0 60.8 58.0 31.8 58.0 49.l 62.0 32.0 
30 55.0 53.3 56.0 63.0 59.0 30.8 57.0 45.7 61.5 39.l 

Hay 1 56.0 47.3 55.0 65.3 60.0 26.9 57.0 42.4 60.0 38.5 
2 57.0 42.4 56.0 62.1 61.0 26.7 58.0 39.6 59.0 38.5 
3 59.0 43.6 57,0 55.7 60.0 29.6 57 .o 35.2 58.0 35,2 
4 59,0 52.3 58,0 51.0 62.0 32.1 56.0 47.4 57.0 32.9 
5 60.0 76.8 - 46.9 62.0 32.7 57.0 65.5 59.0 32,9 
6 59.0 101.4 58,0 46.8 62.0 31,0 58.0 79,9 59.0 32.6 
7 61.0 102.2 58.0 40.9 63.0 28.9 58.0 91,9 60.0 32.9 
8 61,0 88.1 s0.o 37.6 61,0 28.8 58,0 94.4 62.5 28.7 
9 61.0 75.0 59.0 38.2 63.0 28.2 59.0 106.9 60.0 26.l 

10 - 86.8 59.0 38.l 61.0 28.0 61.0 92.3 60.0 24.6 
11 - 107.7 61.0 40,9 60.0 27.1 61.0 79.0 61.0 22.9 
12· - 139.3 - ss.o 60.0 33,6 60,0 63,9 61,5 23,6 
13 59.0 118,7 63,0 58,9 60,0 43,9 62,0 60.1 62,5 22.3 

ued 






