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EXECUTIVE SUMMARY

The studies reported here -were undertaken by Lawler, Matusky &
Skelly Engineers (LMS) for Niagara Mohawk Powér Corporation (NMPC)

in the first year of a two-year study to evaluate the effectiveness

of the fish. diversion system at Oswego Steam Station Unit 6. The
effectiveness of the system is‘defined by the ability of the system
to divert, alive, the fish entrapped in the circulating cob]ing
water from the primary screenwell back to the source water body.

The' fish diVeréion and transport system installed at Oswego Unit 6
is based on simulations and biological testing of the system
components éonducteq over several years at Alden Research Labora-
tories by Sfone,and Webster Engineering (S&W). Unit 6 is an oil-
fired steam éenerator with a rating of 816 MWe and a maximum grosé
output of 890 MWe. Cooling water (20.5 m3/s) is taken from Lake
Ontario .via a submerged inlet, circulated through the condensers,
and returned to the lake through a submerged jet diffuser. Fish

-entering the screenwell with the cooling water flow pass through

trash racks and are guided by four -angled, f]ush-mountgd traveling
water screens into a bypass.

The .bypass flow from the primary screenwell is the sucfion side
of the primary peripheral jet pump which discharges into a secondary
screenwell wﬁere the fish are guided across one ahg1ed traveling
screen into'éhother bypass. The secondary bypass slot converges at

. the secondary jet pump, which in turn discharges into a pipe em-

bedded in the. roof of the intake tunnel for a distance of ap-
proximately 300 m (1000 ft) where it rises vertically and terminates
as a horizontal discharge .approximately 2 m (6 ft) off the bottom.

As .part of the evaluation of the system operation, a study was
conducted to evaluate the physical performance of the diversion

ES-1
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0 system relative to the design parameters. The conclusion is that
the overall system is functioning satisfactorily but that some
modifications to reduce turbulence in the secondary screenwell may
be necesséry. Flow to the primary screens is reasonably uniform and
the entry velocity to-both the primary and secondary bypasses is on
the order of 60 cm/s (1.0 ft/s). The 1ifts being provided by the
two jet pumps, however, are far from the design conditions, es-~
‘pecially in the case of the primary jet pump. Nozz]e pressures and
flows seem to be somewhat lower than the design values used in 1975,
but are w1th1n 20% 'of the values used in the 1978 and 1979 calcula-
tions.

Turbulence created by the flow into the  secondary screenwell un-

doubtedly causes stress to the organisms that, depending upon

species and/or age, may result in reduced survivals. Based on

Tow survival results of juvenile alewife and smelt (see Section

a 3.2.2.2), modifications to the system will be investigated in an

: attempt to reduce turbulence in the secondary screenwell and thereby
increase survival.

fhe fish collections demonstrated a definite seasonal pattern.
Spring collections were dominated;by adults, while fall and early

* winter collections were dominated by juveniles. At the outset of

. the program (April-May 1981), adult alewife predoninated (76 and
123 fish/hr), with lower numbers of ‘adult rainbow smelt (12 and 5
'fish/hr) and an occasional mottled sculpin, white perch, and trout
perch. An “additional 13 species were collected, but typically
at rates of less than 0.2 fish/hr. Rates dropped significantly
throughout the summer; collections were dominated by emaciated
post-spawn a]ew1ves and infrequent numbers (less than 1/hr) of
spottail shiners and smalimouth bass.
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Fall collections saw an influx of juvenile alewife, rainbow smelt,
and gizzapd shad, with lower numbers of emerald shiner, spottail
shiner, and white perch. Alewife density dropped in November and
December, while rainbow smelt densities in December reached peak
levels (170/hr).

Based on this presentation, approximately 34% of the alewives and
75% of the rainbow smelt that enter the plant in April will be.
returned alive to the source water body. This number drops off to-

approximately zero in May. This coincides with a significant

decline in the entrapped population. In light of the low diversion
and surv1va1 of Juven11e alewife and smelt in the early fal] less
than 20% "of the entrapped juveniles can be expected to be returned
alive to the source water body. By November and December, 30 to 40%
of'the alewife entrapped are saved but less than 10% of the smelt.

Five other species showed variable total efficiencies, with gizzard
shad and white - perch typically falling between 30 and 60%, and
spotta11 shlner, emerald shiner, and yellow perch typically ex-
ceeding 80% total efficiency (Table ES-1). Overall survival of
brown trout and smallmouth pass was 94 and 83%, respectively.

ES-3
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TABLE E
MONTHLY TOTAL PLANT

zﬁﬂﬂ BY SPECIES

Oswego Steam Station Unit 6 - April-December 1981

«‘ 4 T

ocT -

PRIMARILY JUVENILES

SPECIES APR MAY JUN JUL AUG SEP NOV DEC TOTAL
Alewife Est. Entrapmenta 54,432 91,810, 42,768 . , 20,088 670 20,952 81,989 7,704 1,042 321,455
% of Total 17 28 13 - 6 <1 7 26, 2- <1 100
: - “Total Plant Eff. 33.7 1.5 -9.9 24.0 8.3 2.5 17.3 43.5 33.1 9.6

Est. ReturnﬂAlive - 18,344 1,377 4,234 4,821 56 524 14,184 3,351 345 30,726
Rainbow smelt Est. Entrapment?® 8,280 3,422 | 432 74 0 7,704 78,194 80,280 126,554 304,940
% of Total 3 1 <1 <1 - 3 26 26 41 100

Total Plant Eff. 75.2 4.2 3.8 . = 3.8 - 10.3 20.4 12.7 5.1 13.1
Est. Return Alive 6227 144 16 3 - 794 15,952 10,196 6,454 . 39,786

Gizzard shad * Est. Entrapment?® 144 0 72 0 0 1,440 14,136 4,896 818 21,506
% of Total 1 - <1 - - 7 65 23 4 100
Total Plant Eff. 48.2 - 48.2 - - 57.0 60.9 38.9 -36.1 54.6
Est. Return Alive 69 - 35 - - 821 8,609 1,905 295 11,734
Spottail shiner Est. Entrapmenta 144 74 72 298 372 216 3,125 360 74 4,735
% of .Total " 3 2 2 6 8 5 65 7 2 100
Total Plant Eff. 90.6 90.6 84.0 84.0 84.0 76.8 85.7 84.4 86.7 85.1

€st. Return Alive 130 67 60 250 312 166 2,678 304 64 4,031
émerald shiner Est. Entrapmenta 72 74 72 0 0 4,824 5,952 2,736 818 14,548
% of Total , <1 <1 <1 - - 33 42 19 6 100
. Total Plant Eff. 94.4 9.4 94.4 - - 91.9 91.4 85.3 79.3 89.8
Est. Return Alive 68 70 68 - - 4,433 5,440 2,334 649 13,062
White perch - Est. Entrapment® 432 149 72 74 0 0 3,497 1,800 74 . 6,098
% of Total 7 2 1 1 - - ‘58 30 1 100
Total Plant Eff. 39.8 39.8 . 39.8 39.8 - - 49.2 26.4 26.4 41.1
Est. Return Alive 172 59 29 29 - - 1,721 475 20 2,505

PRIMARILY ADULTS

%Based on continuous unit operation.







' ‘ CHAPTER 1.0

INTRODUCTION

. This interim report summarizes the results from the first year of a
two-year study to evaluate the. effectiveness of the fish diversion
system at Oswego Steam Station Unit 6. The effectiveness of
the diversion system is defined as the ability of the system to
divert, alive, the fish entrapped in the circulating cooling water
from the primary Screenwell back to the source water body. The
report is not intended to provide a comprehensive discussion of the
results nor comparison with other investigations presented in the
literature but rather to provide the results from the first year and
the recommended plan of study for the second year. A comprehensive
interpretive report will be submitted at the conclusion of " the
project. '

In order to-determine total efficiency of the system, investigations
were made of the effectiveness of the screens in physically di-
verting the organisms entrapped in the screenwell and the mortal-
ity by species associated with the diversion process. These initial
studies concgntrated on survival subsequent to passage through the

" diversion system but prior to transport back to the source water
body. Special studies were also conducted to determine hydraulic
conditions in the system and fish residence times within each of the
two screenwells. Initial offshore collections were made to evaluate
‘the feasibility of using a discharge net to determine ultimate
survival of fish returned to the source water body.

Chapter 2.0 of this report provides a description of the physical
system as well as the important hydraulic character%stics. Chapter
3.0 provides the results of the bio]ogiga] testing program, while
Chapter 4.0 discusses the recommended program for the second year of

1.0-1 :
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“ studies. Chapter 5.0 gives a brief description of the materials and
| methods employed during the ‘first-year studies.
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CHAPTER 2.0

' , SYSTEM DESCRIPTION

2.1 SYSTEM DESIGN

The Oswego Unit 6 intake, screenwell, and associated fish guidance
and transportation systems are shown in Figures 2.0-1 through
2.0-4. These systems are based on the results of simulations and
biological testing of the system components conducted over several
years at Alden Research Laboratories by Stone and Yebster En-
gineering (S&W). '

Unit 6 is an oil-fired steam generator with a rating of 816 MWe and
a maximum gross output of 890 MWe. Cooling water is taken from Lake-
Ontario via a submerged inlet, circulated though the condensers, and
returned to the lake through a submerged jet diffuser. The intake
structure is a hexagonally shaped velocity cap located approximately

‘ 370 m (1200 ft) from the existing shoreline (Figure 2.0-1). At the
low water datum of 243 ft (International Great Lakes Datum 1955),
the water is 6.7 m (22 ft) deep End the clearance between the top of
the intake structure and the water surface is 3.7 m (12 ft). Alm
(3 ft) sill at the bottom minimizes silting of the intake. Each
side of the hexagonal intake has a 1.5 m high by 6.5 m wide {5 x 21
ft) aperture (Figure 2.0-2). Intake apertures are outfitted with
heated bar racks to prevent the formation of frazil ice. The intake

- is designed such that the horizontal approach velocity is approxi-

mately 30 cm/s (1.0 fps) at maximum circulating water flow.

" The circulating water flow (cooling water, service water and fish
diversion flow) is delivered to the plant through a single 11.2 m2

(121 ftz) tunnel. The design circulating water pump flow rate is

. ~ 20.5 m3/s_(724 cfs). Since some of the pump flow is recirculated
. through the diversion systan'fo the screenwell, the ve{ocity in

2.0-1
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the tunnel is less than 182 cm/s (6.6 fps). The circulating water

water flow enters the intake screenhouse through a vertical intake .
shaft rising approximately 30 m (100 ft) in 20 sec. From there the

water flows into two screenbays in the primary screenwell, each 5.2

m (17 ft) wide with 'a water column depth that varies from 7.3 to

10.1 m (24 to 33, ft). '

Fish entering the screenwell pass through trash racks with 7.6-cm
(3-in.) clear spacings, and are guided by angled, flush-mounted
traveling screens into a 15-cm (6-in.) wide bypass. Each bay
is sized to accept three 3-m (10-ft) wide traveling screens sepa-
rated by 1-m (39-in.) wide concrete piers. At present, each bay is
_ equipped with two screens, and the third opening is blocked off with
stop gates for a possible future screen. The screens are angled
25° to the direction of flow with their downstream ends converg-
ing but separated by a 1.5-m (5-ft) wide pier (Figure 2.0-3).

Two dry-pit circulating water pumps draw the flow through“the
screenwell. Each pump suction opening is on the centerline of a
screenbay and level with the bottom of the screenwell. The bypass
suction flow is designed such that the ratio of the average screen-
well épproach velocity to the average bypass entrance velocity is
1:1. Each 15-cm (6-in.) wide bypass slot extends the full depth of
the water column. The two slots converge in the horizontal plane
while at the same time converging in the vertical plane at a 45°
angle to two 0.6-m (24-in.) diameter pipes. The two pipes join into

a single 0.8-m (32-in.) diameter pipe which becomes the suction pipe
of the primary peripheral jet pump. The ﬁixing tube .of the primary
jet pump is 0.9 m (36 in.) in diameter, resulting in an area ratio -
of driving nozzle to mixing tube of 0.18. The primary jet pump,

. discharges to a 1.6-m (5.4-ft) wide secondary screenwell. e
The secondary screenwell contains one angled traveling screen
identical in design to the main screens except for its depth. The

2.0-6
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water depth jn the secondary bay varies from 2.4 to 4.6 m (8
to 15 ft), depending on lake elevation and the number of oper-
ating pumps. Most of the water discharged from the primary jet pump

" flows through the secondary screen and is returned to the primary

screenwell through a 1l.1-m (42-in.) diameter pipe. The fish are
guided across the secondary screen into another 15-cm (6-in.) wide
bypass slot. The secondary bypass slot converges in the vertical
plane to a 46~ cm (18-in.) diameter pipe. At the secondary jet pump,
this pipe reduces to a 43-cm (17-in.) diameter suction pipe. The
m1x1ng tube of the secondary pump is 51 cm (20 in.) in diameter,
yielding an area ratio of driving nozzle to mixing tube of 0.22.
The ratio of the average secondary bay approach velocity to the
average secondary bypass velocity varies from 1:1 to 1:1.3. The
secondary jet pump discharges into a 76-cm (30-in.) diameter dis-
charge pipe embedded in the roof of the intake tunnel for a distance
of approximately 300 m (1000 ft) where it rises vertically and
terminates as a horizontal discharge approximately 2 m (6 ft) off
the bottom and 83 m (270 ft) from the intake (Figure 2.0-4).

Downstream of the secondary jet pump and prior to leaving the
screenhouse, ‘the discharge flow can be diverted into a 2.4 x 2.4 m.
(8 x 8 ft) sampling basin. A pair of electrically driven gate
valves direct the flow either offshore during normal operation or
into the basin during sampling. A description of the sampling basin
is provided in Section 5.1.1.

2.2 PHYSICAL PERFORMANCE TESTING

As part of the evaluation of the system operation, a study was
conducted to evaluate the physical performance of the diversion.
system relative to the design parameters discussed in Section 2.1.
This performance testing was divided into three tasks: (1) documen-
tation of velocity distributions, (2) verification of flow through

, ) 2.0-7
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the jet pumps and transport pipe, and (3) determination of the flow
rate into the fish sampling basin relative to the discharge to the
1ake. ”

2.2.1 Velocity Distributions

Velocity measurements were taken at the traéh racks and at each of
the five traveling screens - four in the primary diversion system
and one in the secondary. Measurements were conducted under two-
pump operation with the tempering gates closed. All valves on the )
jet pumps were opened completely and the total discharge flow was
directed to the Take.

The velocity measurements were made with a Marsh-McBirney Model 511'
electromagnetic water current meter. This instrument senses the two
orthogonal components (two channels) of flow in a plane normal to
the longitudinal axis of the probe. '

Measurements made at the trash racks were conducted by mountiﬁg the
brobe on a specially designed frame that maintained proper probe
orjentation, i.e., one channel perpendicular to the bar racks and
the other tangent to it. The frame and probe were then lowered to
the desired depth and measurements were recorded.

Measdrements‘pérformed at the traveling screens were conducted by
. mounting the probe directly on the face of the screen and rotating
the screen in reverse until the probe was. at the desired depth. In
both cases, the probe was located 25-cm (10 in.) {n front of the
trash rack or screen. -

Because of the limited space between the traveling screens and the
- concrete floor, the velocity probe had to be mounted on the screen
. from inside the screenwell. This was accomplished by LMS personnel

-

- 2.0-8
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positioned in a boat within the screenwell. The size of the boat
and the difficulty of operating it under fhese conditions pre-
cluded measuring at the downstream extremities of the screens where
the primary screenwell tapered to the 15-cm (6-in.) bypass.. The
same factors allowed for the measurement of only one lateral loca-
tion within the secondary screenwell.

At each location of the probe, five measurements and the veloc-
ity range (at a one second time constant) observed over a 45-60 sec
interval were recorded for each channel. A schematic showing the
screen numbering system is provided in Figure 2.0-5. The mean

- velocities for each set of measurements at a given location are

presented in Tables 2.0-1 through 2.0-4. Velocities at the trash
racks (Table 2.0-1) typically decrease with depth. Velocities in
the upper 4 m (13 ft) of the water column exceeded 20 cm/s (0.65
ft/s), while those in the lower half were less than half those found
near the surface. Non-uniform flow'was evident.

The #Esu]ts of the measurements performed on the four screens
located in the primary screenwell (Tables 2.0-2 and 2.0-3) indicate
flow perpendicular to the screens between 7.0 and 19.8 cm/s (0.22 to
0.65 ft/s), with most measurements falling between 12 and 13 cm/s
(0.39 to 0.42 ft/s). There are no areas of reverse flow and the
velocities are within the range of variations expected in large open
channels. A

The guiding velocity (parallel to the screen) was between 23.0
and 65.0 cm/s (0.75 to 2.1 ft/s), with most measurements between
29.0 and 38.6 cm/s (0.95 and 1.24 ft/s). With the exception of the:
high velocities (65.0 and 51.6 cm/s [2.13 and 1.69 ft/s]) measured
along the bottom of the northwest screen (No. 4), the velocities
recorded parallel to the screens are near the 3 cm/s (1.0 fps) .
design ériteqia set by SW. The resultant velocity, or the vector

200"9
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TABLE 2.0-1

TRASH RACK VELOCITIES (cm/s)

Oswego Steam Station Unit 6

DEPTH WEST TRASH RACK® EAST TRASH RACK® — i
(m) CHANNEL  “WEST — CENTER  EAST TEAN WEST— CENTER FAST WEAN -
0.2 1 -25.8  -16.0  -40.8 -27.5 -24.8  .-31.0 -30.0  -28.6 |
2 -23.6  -35.0 - 9.4 +3.2  +18.0 +21.2
0.6 1 -30.6  -21.4 -29.0 -27.0 ~20.2  -27.6 -27.4  -25.1
2 A11.2 -22.2  -13.4 - 5.4  +16.0 +7.6
N
5 2.1 1 -29.8  -19.0 -22.4 -23.7 -27.6  -25.2 -29.4"  -27.4
= 2 1.2 +8.4 +1.0 -8.6  +10.4 +7.2 .
4.3 1 -22.4 =244  -24.8 -23.9 25.6  -20.0 -17.2  -20.9
. 2 +15.0  +15.8  + 8.6 -9.2.  -13.2 - 2.2
i 6.4 1 -3.8  -12.2 -17.4 -11.1 -19.2  -13.4 - 9.6 -14.1
; 2 +7.0  +12.8 +3.4 © -3.6  -6.6 -1.6
N " 8.5 1 +3.6 -2.6 -2.0 =-0.3 ~5.6  +6.8 +8.8 +3.3
2 +7.6 -3.6 +3.6 . +4.2  +2.8 - 0.8

/ ) Channel 1 - Velocity perpendicular to the trash rack: $+; south to north (outflow)
: north to south (inflow)
2 - Velocity parallel to the trash rack: (+) east to west
(:) west to east

3see Figure 2.0-5. .
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- VELOCITIES (cm/s) AT THE TWO EASTERN IMPINGEMENT SCREENS .

Oswego Steam Station Unit 6

—SOUTA=EAST SCREEN® NORTA=EAST SCREEN®
: (No. 2) (No. 1)
DEPTH . : . WEAN MEAR
(m) CHANNEL® SOUTH  CENTER NORTH RESULTANTS SOUTH  CENTER  NORTH  RESULTANT
0.5 1 NA “13.6  -12.8  39.3 -13.4  -19.8 -17.6  39.1
2 NA 33.4  -40.6 -32.0  -30.4  .-42.8
1.9 1 NA -13.0  -14.4  38.7 112.6  -16.0 -13.2  37.5
2 NA 33.8  -38.6 -30.0  -33.8  -40.6 -
4.3 1 NA -13.8 --13.8  38.4 -12.8  -17.2 -12.8  35.3
.2 NA -32.8  -38.8 . -23.4  -35.0 -38.2
6.1 1 NA ° -14.2  -12.4  37.3°  -12.8  -15.4 [12.6  35.4
2 NA  -31.8 -37.8 227.6  -32.2 38.2
7.9 1 NA -16.4  -16.6  36.9 -12.0  -14.6 _ -13.0  34.8
. 2 NA -32.8  -33.2 w272 -33.2 -36.2

aFigure 2.0-5 .

bChanne] 1 - Velocity perpendicular to the screen: g ; through the screen (inflow)
away from the screen (outflow)
2 - Velocity parallel to the screen: (+) away from the bypass
(-) toward the bypass »

CMean Resultant represents vector sum of both channe]s
NA - Not accessible.

~
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VELOCITIES (cm/s) AT THE THO WESTERN IMPINGEMENT SCREENS

Oswego Steam Station Unit 6

NORTH-WEST SCREENS SOUTH-WEST SCREEN?
DEPTH - (No. 4) (No. 3)
5 _ MEAN MEAN
(m) CHANNEL®  NORTH CENTER ~SOUTH RESULTANTS NORTH CENTER-  SOUTH  RESULTANT

0.5 1 -12.6  -16.0 -13.8 37.0.  -13.0  -12.4 N 41.9

2 -37.8 -37.8  -26.8 ° © -82.6 -37.2 NA
1.8 1 -11.8 .  -15.4  -11.6  32.5 -12.2 -10.8 NA 36.9

2 "-35.4  -30.4 . -23.4 -40.6 -29.4 NA
4.3 1 - 8.0 -13.6  -13.6  33.6 -12.2  -11.0 NA 33.6

2 -38.4 -32.0  -23.0 . -33.2 -29.8 NA
6.1 1 - 9.2 -15.0 -11.8  36.5 -13.2 -11.4 NA 36.1

2 -43.6 -34,0  -25.2 . -35.2 -32.6  NA .
7.9 1 -7.0 -12.6 -10.6  49.4 -14.8.  -11.8 " NA 37.8

2 -65.0 a

-51.6 -27.8 -35.0 -35.8 . NA

- 5ee Figure 2.0-5.

bChanne] 1 - Velocity perpendicular to the screen: (-) through the screen (inflow)
(+) away from the screen (outflow)
2 - Velocity paralle] to the screen: §+ away from the bypass
-) toward the bypass

CMean Resultant represents the vector sum of both channels.
NA - Not accessible.







. TABLE 2.0-4

VELOCITIES (cm/s)
AT THE SECONDARY SCREEN

Oswego Steam Station Unit 6

SECONDARY SCREEN®

DEPTH b No. § X
(m) CHANNEL N RESULTAN
0.5 1 -1300 6206

2 -61.2
2.4 1 + 8.2 33.2

2 -32.2
3.0 1 +12.4 13.7

2 + 5.8
3.6 1 - 8.4 30.8

2 +29.6

ASee Figure 2.0-5.

bChanne'l 1 - Velocity perpendicular to the screen:
) (+) Flow away from screen
(-) Flow into screen '

2 - Velocity parallel to the screen:
. §+) away from the bypass
-) toward the bypass

CResultant represents the vector sum of both channels.
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sum of the perpendicular and tangent velocity components, averaged
between 36.4 and 38.1 cm/s (1.19 and” 1.25 ft/s). This represents
the actual approach velocity to which a fish is subjected in the
near field of the screen.

Although only one vertical ve]oéity profile could be measured at the
single secondary diversion screen, the data (Table 2.0-4) indicate a
high 1level of turbulence with flow through the screen reversing
direction. Near the surface and bottom, flow passes into the
screen, while at mid-depth, the flow is reversed and moves out
through the screen. The irregular flow distribution is produced by

. the introduction of flow into the secondary screenwell from the

primary jet pump at a 30° angle off the bottom of the screenwell
toward the screen and bypass. The high surface velocity along the
screen (61.2 cm/s [2.0 ft/s]) exceeds the capacity of the bypass and
produces a reversal of flow or countercurrent along the bottom of
the screen.

2.2.2 Verification of Flows

The second task included in the physical performance testing program
consisted of evaluating the operation of the jet pumps and transport
pipe relative to the initial design criterion. The S&H information
relating to the -operation of the fish diversion system, as provided
by Niagara Mohawk, includes several groups of calculations. "The
1975 calculations are the most detailed, and presumably form the
basis for the design of the system. These calculations use a flow
ratio (nozzle flow divided by suction flow) of 0.5. The 1ift
through the primary jet pump (from the primary to the secondary-
screenwell) is 1.8 m (5.9 ft); the calculations assume that the
secondary jet pump- provides the remainder of the 1ift needed to
overcome head losses in transporting fish to the lake.

200"'15
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The 1978 calculations derivé ca]ibratioﬁ curves for the orifice
plates but use different flows from those derived from the earlier
calculations, presumably because more detailed data were available.
In this case, the primary jet pump flow ratio is 0.83 and the
*secondary ratio is 0.47. In :-November of 1979 S&W derived the
orifice plate and elbow flowmeter calibration curves and made
measurements through the system. True lake level was not determined
for the series of measurements and, therefore, the head loss associ-
ated with passage through the intake tunnel. and the transport
head loss from the secondary jet pump to the lake could not be
calculated. It appears though that the tunnel head loss was less
than the 1.3 m (4.4 ft) predicted in the 1975 calculations. Based
on water levels.in the primary and secondary screenwells, the
primary jet pump was providing a 1ift of only 0.38 m (1.25 ft).
The flow rates, however, were near those used in the design cal-
culations. The remainder of the 1ift for the transport flow to the
lake was provided by the secondary jet pump; the flow rate to the
lake (0.52 m3/s [17 cfs]) was slightly lower than that used in the
design calculations (0.54'm3/s [19 cfs]).

The observations by LMS in March 1981 were generally consistent with
those made by S&W in November 1979. LMS also measured a lift
between the primary and secondary screenwell of 0.38 m (1.25 ft),
although the flows measured differ. We are in agreement with SaM
that the primary jet pump is running with a flow ratio near 0.9;
however, the secondary jet pump is running with a flow ratio near
0.7. The lake transport flow (0.40 m3/s [14 cfs]) measured by LMS
is well below the design value and the secondary jet puﬁp seems to
be providing most of the 1ift for the system.

2.2.3 Sampling Basin Flow Rate

The %1nal task included in the physical performance testing program
consisted of evaluating the flow rate into the fish sampling basin.
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Under two-pump operation, with the basin gate valve fully open and
the lake discharge gate valve completely closed, the flow rate into
the basin was 0.65 m /s (23 cfs), w1th a basin water level of 246
“ft. As previously mentioned, the flow rate to the lake with the
sampling basin gate valve closed and the lake discharge gate
valve open was 0.40 m3/s (14 cfs).

By closing down the sample basin drain valve 30%, the water level
with the basin gate valve open and the lake discharge gate closed
was raised to 246.9 ft and the flow into the basin was reduced to
0.40 m3/s (14 cfs). This operating condition provides a sampling
condition representativé of normal plant operation.

Our conclusion is that the overall system is f