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A MODEL FOR PREDICTING FISH IMPINGEMENT AT COOLINC WATER INTAKES
by
Ishwar P. Murarka

ABSTRACT

A mathematical model has been developed to predict
fish impingement at cooling water intakes at power plants.
Conceptual development includes the formulation of mathe-
matical functions that relate environmental factors to fish
impingement. Although the impingement simulations shown in
this report are theoretical, explicit forms of the component
functions are being obtained. The model depends on fish
behavior, abundance, water flow rates, and the intake struc-
tures. Additional work is necessary to obtain parameter
values for various fish species and various envirommental
corditions.

INTRODUCTION

Most power plants with once-through cooling, and some with closed-
cycle systems, draw water from rivers, lakes, and ponds where fish reside.
Often a number of fish are killed by impingement on the protective screens of
the water-intake structures. Various engineering designs are being developed
in efforts to minimize the number of fish killed, but the situation continues
to be of serious concern in environmental assessment work. Existing power
plants monitor their water supplies and report fish kills, and applicants
secking plant construction pemmits predict impingement mortality as best they
can on the basis of reports of such experience. However, to date not much
effort has been devoted to the development of a formal mathematical model for
predicting fish impingement. This paper reports the formulation of one such

model.



1. FORMULATION OF THE MODEL

1.1 FACTORS AFFECTING FISH IMPINGEMENT

The entrapment of a live fish against a screen by a water velocity
sufficient to prevent the fish's escape is the unit occurrence of concern. A
systematic analysis of the occurrence leads to identification of the following
causes and controlling factors:

« The existence of fish and an impact surface (screen) are nec-
essary conditions.,

« The flow of water through the screen with sufficient velocity
to impinge fish is a cause.

« The abundance, size, and species of fish necar the intake
influence the quantity of fish impinged.

- The fish's behavior (swim speed, sensing ability, and other
responses) influence the probability of impingement.

« Hydrologic and physical conditions of the intake region are
other determinants.

- The location and design of the intake determine to what degree
it is an "intensity region" for impingement.

- Obstructions that reduce the probability of a fish reaching

the screen act as moderators.

It seems reasonable that a satisfactory first approximation of the
impingement rate can be obtained by considering primarily the variables
relating to fish abundance, fish behavior, water volume, and water velocity.
Let us postpone, or ignore for the present, consideration of the design and
location cf the intake structure and the installation of devices intended to
divert fish from the screens. As yet, intake and obstruction designs are in
experimental stages. Their effectiveness is not established, but when it is,
it will simply change the probability factor of the principal functions.

1.2 THE MODEL EOQUATION

Three principal variables for determining the fish impingement rate
' ere chosen and assembled by logic to form the following equation (model):
. k
I(t) = 2. Py(t) - Q(t) - D;(1). 1)

1=1



where:

I(t) = the total fish impingement rate at time t for all species
of fish,

Pi(t) = the probability that an individual fish of species i will
be impinged on the screen at time t, given that the fish
is present in a defined ''zone of influence' or "intensity
region,"

Q(t) = the volume of the water entering the intake at time t, and

Di(t) = the number of fish of species i in a unit volume of water
in the zone of influence at time t.

In this form the model is simply a probability-weighted product
function: 1i.c., the density of the fish times the volume of the water

times a probability element. To obtain the fish impingement rate at any
time t, we obtain the rates for each species and add them to get the

total for all spec:2s.

For a continuous case we can write an integral function of

Equation 1 as:

k
1) = f; teoax ﬁ[):i ) - Q) - Di(x)] dx. (2
1=

Then, for an interval, say At = t; -ty @ cumulative fish impingement
value [I(At)] is obtained by the integration of Equation 2 for the period

tO to tlz
t
0
=f1 Zk: [P-(X) - Q(x) - D-(x)]- dx.
1 1
ty Li= .
k t b
= Z_: fl P, () + Q(x) * D;(x)dx] . (3)
1=1 tO J

In order to use the model, one must know the form of each of
the three functions Pi’ Q, and Di' To formulate the functions precisely,



one must know tne engineering details of the intake systom and the behavioral
characteristics of each species of fish involved. Alternatively, approxima-
tions based on empirical estimates may be used. Let us examine some explicit
forms of these functions.

As for the probability function Pi(t) in Fquatien 1, it is apparent
that individuals of the same species face different degrees of risk at differ-
ent times of the year. Large fish can swim faster and longer than smaller
ones; the fish may be able to swim faster in warm water than in cold, etc.

Yet it is possible for this function to be written as a combination of func-
tions of water temperature (T), swimming speed (S), and velocity of the intake
water (A) as follows:

P;(t) = G, (T,5;,A) (4)

Both S and A are continuous variables within certain limits, so we
can integrate the function G; over their domains. Ard since T is a function

of time, we can replace it by an appropriate function f(t). Thus:

P, (1) =/; /; G, (T,S; ,A)dS dA = /; /:\ G, [f(t),Si,A] asdA, (5

and the result i3 a time-dependent form of our original function Pi[t). That is,

P. (1) = ./; -A Gi[f(t),Si,A] as da . (6)

Although we do not know the exact form of this function, we can make some
assumptions and/or numerical simulations. A hypothetical form of this func-
tion is given in Fig. 1.

An example of Q(t) is given in Fig. 2. This shows water being
pumped at a constant rate from time t; to t;, then reduced. The rest of the
figure shows four more changes at times ts, t3, ty, and te. The function is
continucus in time. It is considered typical of power plants if minor drifts

and surges of the pumps are ignored.

The third function in Equation 1 is Di(t), the number of f{ishk of spe-
cies i per unit of water volume at any given time. It, too, is a function of



P; (1)

.~

o 365

t (days of the year)

Fig. 1. A Hypothetical Form of Pi(t)‘

Q (gpm)

Fig. 2.

t (days of the vear)

A Hypothetical Tir -dependent Flow Function.
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many variables. Biologists have been studying fish location for a number of
years, vut our knowledge is still restricted to some very broad generalities.
For example, we know the time periods when some fish species (aiewives, smelt,
etc.) in Lake Michigan migrate toward shore and when they migrate to deep
water. Such movements have been related to the temperature of the water, but
additional factors, such as spawning drives, food supplies, feeding habits,
etc., determine some of the seasonal migrations for a number of species.

An assumption that fish density distribution is a function of tempera-
ture does not quite provide a representable mathematical fumction. For
example, once a fish migration toward shore has begum, actual temperature
oscillations or temperature changes of a few degrees do no* produce corre-

sponding changes in the fish densities.

A reasonable expansion of the density function Di(t) is shown in the

following equation:
Dl(t) = Fi(Tytsw’C’H) s (7)

where T is temperature and is a function of time, i.e., T = f(t),
t is time,
is water quality parameter for use as circumstances demand,
is the height of the water column, and
is a food-supply and feeding-habit parameter for use as cir-

Tz 0 =

cumstances demand.

Ir this conceptualized form of the fish density function, most of the
relationships cannot be expressed by a parsimonious mathematical function.
Therefore, approximations can be made by the use of empirical measurements.
Because of logistics, economics, and a number of assumptions regarding the
measurements, we often have only a poor visualization of the quantitative
distribution of the fish. Usually, fish density statistics are based on
catch-per-unit-effort data, which have large measurement errors. Further,
uncertainty arises from the unknown efficiency of sampling gear and the
unknown probability laws that describe the randomness of the quantities and

distributions of fish in a water body.

Some approximations and simulations based on Poisson probability
functions have been incorporated to provide interpolations between measurements
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in separate regions. In the verification stage of the modeling effort, we
will look into the modifications of these approximations.

An example of a hypothetical D, (t) function is shown in Fig. 3.

D; (1

t (days of the year) —=

Fig. 3. A Hypothetical Form of the Density Function

1.3 SIMPLIFICATIONS AND GRAPHICAL ANALYS'S

Let us examine the function I(t) for various assumptions regarding
Pi(t), Q(t), and Dj(t). If we make the assumption that Pi(t) is constant over
time, we will get the following reduced form of i(t):

k
Ity = Zj P, - Qt) - Dy(t) . (8)
1=\
k.
o, te) = o - 2 By - D) ©
i=

Another assumption, if introduced, can be made to further simplify
the equation. This assumptjon is that Pi's are constant for all species.
That is,
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k
fe) = P - Qee) - }E; D, (1) (16)
i=

Under this second assumption the sum of density functions over all
species implies that all we need know is the number of fish per unit volume of
water. No breakdown by species is necessary. This can be written as follows:

Ity =P Q) - B(L) , an

where

k
B(E) = 2 D;(0) -
i=1

Equation 11 can then be written in a multiple linear regression form

by making a logarithmic (natural base) transformation on both sides,
i.e., log I(t) = log P + log Q(t) + log B(t) . 12)

However, if we use a multiple regression analysis methoed, we will

have modified the Equation 11 relationship, i.e.,
log I(t) = log P + g;log Q(t) + g.log B(t) . (13)
Alternatively, this equation can be written as
ey =p . Q)P - B(e)P2 . (14)

Now, if we make the further assumption that the value of P is equal
to 1, we reduce the equation to the following:

) = Q) - B(Y) . (15)

Another assumption--that the quantity of water flowing into the con-
densers is constant over time--will simply give the following result:

I(t) =Q - B(t) . (16)

Hence, to obtain total impingement quantities for a period, say anrnually, the
following mathematical operations will result in a very simple calculation.

t365
T(st) = I(tgee) - I(t) =Jf Q + B(x)dx . (a7
to
A discrete approximation of Equation 17 will give us the results of Equation 18.

_ ) - ftotal water pumped) , (mean fish density
I(st) = I(t365) I(to) ( during the year during the year } ° (18)
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The above discussion involves a sequence of simplifications of the
problem of predicting imy ingement for an entire year. However, the greater
the number of assumptions, the greater the uncertainty about the predictive
accuracy. The predictive accuracy of Equation 18 depends upon the accuracy of
the fish density distribution function and the validity of the foregoing

assumptions,

For predictive purposes, an approximate confidence interval under the
assumption that mean fish density follows a normal distribution is given as in

Equation 19.

C.1 (at 95% confidence level} = I{at) = [2 - S.D. of I(at)] , (19
and

S.D. of I(at) = (total water pumped) - (S.D. of mean fish density), 20}
where S.D. denotes standard deviation.

If the size of the sample used to determine the mean fish-density
statistic is large, we can assume from asymptotic theory that the normal
probability distribution assumption will hold. Furthermore, with the large
sample size the precision of the estimates will be high and the confidence

intervals will consequently be smaller.
2. EMPIRICAL ESTIMATION OF THE FUNCTIONS IN THE MODEL

2.1 FLOW FUNCTION

Generally the flow function Q(t) is constant valued for any long
periocd of time. This is particularly true for a base-load nuclear power
plant. Depending on the power demand and the nature of the aquatic system,
the waterflow for the plant may be regulated at two rates during the course of
a year's time. As such, the explicit form of this flow-rate function can be

given as:
leort1<tit2,
Q(t) ={C, for t, < t < t5, (21)

0 for tz <t <t ,
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where C1 and C2 are constant flow rate values for a given plant in operation.
The function Q(t) takes a value of zero when the plant is shut down for

repairs, refueling, or any other reason.

2.2 FISH SPECIES DENSITY FUNCTION

As stated earlier, the density of a species of fish is governed by
many variables. The explicit formc< and the rclationships of the biotic,
abiotic, and fish distribution variables are not known at present, but an
empirical approximation has been developed from a search of the literature.

A Poisson process may be used to model the temporal pattern of a
given subpopulation. An extension can be made by means of a compound Poisson
distribution that includes spatial distribution. This approach resulted in
generating the fish density distribution on a daily basis by a mixture of
Poisson random variables. The method is explained below.

Suppose that there are k observations available and that the data
points are spread over a one-year period. Then, to obtain the interpolated
daily values between successive observations, the formulation below is used.
Because of the Poisson variable property, a single value is an unbiased
estimate of the mean (u) and variance (c2) of the distribution:

i.e., w=1x, and (22)

Additionally, a successive value {for short time periods) would be
heavily dependent on the p- szvious observation. Fish density values on a daily

basis are given by:
o0 = fi2) 5 V] 00[(s) 5 VT

where t <tzst

J' »
: . - / -
0 <o <1 and is equal to: (tj t) . (tj tj—l)’ and

j-1

Z is a uniformly distributed random variable between -1
and 1.

If 2, =2, =0, then linear smoothing is implied.
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This non-linear smoothing is more effective when the successive
observations are not very far apart. A desirable interval between successive
observations is approximately a week to ten days. However, this approximation
provides a satisfactory smoothing for observations even more tha: ten days
apart. A linear smoothing is not very satisfactory. Comparisons between
these two methods are being made by simulation of a number of conditions.

One major limitation of this smoothing procedure, and for that matter
of any other smoothing operation, is the inability to predict an episodic

event. That is, when a large, drastic change in fish distribution occurs
because of some vare process the procedure will not be able to predict it.

2.3 PROBABILITY FUNCTION

The probability function is difficult to formulate explicitly; more
research is needed before precise formulation is possible. However, an approxi-
mation can be made rather easily.

The probability, or risk function, is a reflection of the behavioral
traits of the fishes and the modification of these traits induced by the
hydrologic conditions. It is thought that for a first approximation, four
factors may be sufficient to approximate the functional form rather closely.
These factors are water temperature (T), swimming speed (S), water approach

velocity (A), and fish size (L).
A general form of the probability function in these four variables

can be written as:

T-T. A - Am. § -8 . L
P(t) = - mln)( _ m)( . ﬁmln\ (1 ~ ) , (25)
(?max Tnin/ \Amax ~ Anin / \Pmax “min Lax

and the value will lie between 0 and 1.

The ranges of the variables are:

T'min <Tz¢ T'max
€T < Ty, then T =T
if T > Tﬁax’ then T = 1ﬁax



e
las}
>

A
=
+
=
o
=
>
1t
=
5

i
h
p-J

v
ct
=
[}
=]
p-J
[}

Smin S s Smax
if S < Smin’ then S = Smin

if L < Lmin’ then L = Lmin

ifFL>L __, then L = Lmax .

For this investigation, simulations based on assumed probability
values have been carried out. More work is in progress which will involve the
development of a statistical estimation procedure for generating the probabil-

ity or risk function.
3. RESULTS AND DISCUSSION

Tables 1 through 4 and Figures 4 through 7 give the results of four
simulations carried out utilizing the prediction model. Table 5 gives the set

of assumptions for each simulation.

The results have a smooth and well-behaved nature. They are the
expected daily values, so the true observations will vary about them. The
different sets of assumptions change the predictions markedly. The most
sensitive factor is the probability function. Interpolation of fish density
measurements remains a gray area in this limited work effort.

Because no actual data were utilized to prepare impingement predictions,
the model validation and tests are incomplete. After validation and perhaps’
some adjustments to function forms, the model could be adopted for prediction

in the impact assessment work.
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Table 1. Predi:ted Daily Fish Impingement: Simulation 1.

SPECIES CQODE NUMBER TQTAL
—— DA3E -1- 2 E} 4 . 5 IMPINGMENT
1/ 1/74 200 24 100 1000 0 1326
—1/-2/74 263 46 145 14l 0 1595
1/ 3/74 263 468 145 1141 0 1595
1/ 47746 263 46 145 1141 0 1595
— 1L 51N 263 448 145 (14l O 1595
1/ 6/74 263 48 + 145 1141 0 © 1595
1/ 7/74 263 46 145 1141 0 1595
1/ 8/ 263 46 _1645 1lal 0 1595
1/ 9/74 263 46 145 i1l4) 0 1595
1/10/74 263 46 145 1141 0 1595
LIV 263 46 0 145 114} Qo 1595
1/12/74 263 46 145 1141 o] 1595
1/13/74 263 46 145 114l 0 1595
—1/14/74 283 48 145 114} (v 1595
1/15/74 263 46 145 1141 0 1595
1716774 263 46 145 1141 0 1595
1 /17474 263 46 145 1141 0 1595
1/18/74 263 48 145 1141 0 1595
1/19/74 263 46 145 1141 0 1595
1/20/74 263 Gk 145 lila4l Q. 1595
1/21/74 263 46 145 114l 0 1595
1/22/74 263 . 4b 145 1141 0 1595
1£23/74% 253 46 145 1141 0 1595
1/24/74 263 1] 145 1141 0 1595
1/25/74 263 48 143 1141 0 1595
1126474 63 48 145 1141 0 1595
1/27/74 263 46 145 1141 0 1595
1728774 263 46 145 1141 0 1595
—~1L29(74 263 46 143 1141 0 1595
1/30/74 263 46 145 1141 0 1595
1/31/74 263 46 145 1141 o] 1595
—241£1 ~1l4l Q 15935
2/ 2/74 339 78 196 1318 0 1931
2/ 3/74 . 342 80 194 1343 0 1959
AV i § S Y% 82 132 1369 Q- 1988
2/ 5/74 347 84 190 1394 0 2015
2/ 6/74 350 86 188 1419 0 2043
2L T 353 88 186 1445 0 2012
27 8/74 356 90 184 1470 0 2100
2/ 9/74 3s9 92 182 1495 Q 2128
2710114 362 94 180 1821 Q 2157
2/11/74 365 95 178 1546 ¢ 2184
2/12774 368 97 - 176 1572 0 2213
—2113/74 371 99 174 1597 Q 224
2/14/74 374 101 172 1622 v} 2269
2/15/74 376 103 170 1648 0 2297
—2416/4 379 IE LY 168 1873 g 2325
2/11/74 382 107 166 1698 0 2353
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Table 1. (Contd)
SPECiES CODE NUMBER TOTAL
DATE 1 2 3 4 5 _IMPINGMENT
2/18/74 385 109 164 1724 0 2382
2/19/74 388 111 162 1749 ... 0. 2410
2/20/74 391 113 160 1774 0 2438
2/21/74% 394 115 158 1800 0 2467
2722716 397 117 155 1825 0 2494
2/23/74 400 118 153 1851 0 2522
2/247 7% 403 120 151 1876 o] 2550
2/25/174 406 122 149 1901 0 25178
2/26/74 408 124 147 1927 ¢] 2606
2/27/174 411 126 145 . 1952 0 2634
2/28/74 414 128 143 1977 0 2662
3/ 1/74 417 130 141 2003 0 2691
3/ 2/74 420 132 139 2028 0 2719
3/ 3/74 423 134 137 2053 0 2141
3/ 4/74 426 136 135 2079 0 2776
3/ 5/74 429 138 133 2104 0 2804
3/ 6/74 432 140 131 2130 o} 2833
3/ 1/74 435 142 129 2155 0 28061
3/ 8/74 438 143 127 2180 0 2888
3/ 9/74 _440 145 125 2206 Q 2916
3/10/74 443 147 123 2231 0 2944
3/11/74 446 149 121 2256 0 2972
3/12/174 449 151 119 2282 0 3001
3/13/74 452 153 117 2307 0 3029
3/14/74 455 155 114 2333 0 3057
3/15/174 458 157 112 2358 0 3085
3/16/74% 461 159 110 2383 0 3113
3/11/74 464 161 108 2409 0 3142
3/18/174 467 1632 106 2434 (0] 3170
3/1%/74 470 165 104 2459 0 3198
3/20/74 472 167 102 2485 0 3226
_3/21/14 __415 168 100 2510 0 . 3253
3/22/74 478 170 ¢8 2535 0 3281
3/23/74 481 172 96 25861 0 3310
484 174 94 2586 0 3338
3/25/74 487 178 92 2612 4] 3367
3/26/764 490 178 90 2637 0 3395
_3/21114 493 __180 88 2662 0 3423
3/28/74 496 182 86 2688 0 3452
3/29/74 499 184 84 2713 0 3480
_3/30/17% 501 186 82 . __2738 -0 .A507
3/31/74 504 188 80 2764 0 3536
ol Y/ Th 507 190 78 2789 0 3564
4/ 2174 641 249 120 2998 0 4005
47 3/74 674 24% 124 2965 0 4009
4/ 4/74 708 244 127. 2935 0 #0114
4/ 511746 141 241 131 2905 0 4018
4/ 6774 774 239 134 20875 0 4022
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Table 1. (Contd)
SPECIES CODE NUMBER TOTAL
_DATE 1 2 3 4 5 __IMPINGMENT
&l /7% 807 236 138 2845 0 4026
—4/-8/146 840 234 11 28145 0 4030
4/ 9/74 8§74 231 145 2785 0 4035
4/10/74 907 229 148 2755 0 4039
_6/11/74 940 2217 152 2725 Q 4044
4/12/74 973 224 155 2694 0 4046
4/13/74 1007 222 159 2664 0 4052
—4ll4/74 1040 214 0 162 = 2634 0 4055
©/15/74 1073 217 166 2604 (V] 4060
4/16/74 1106 214 169 2574 0 4063
—4ll1/74 ~ 1139 212 173 2544 0 6068
4/18/74 1173 209 176 2514 0 4072
4/19/74 1206 207 180, 248% 0 4077
2454 0 4080
4/21/74 1272 202 187 2424 0 4085
4/22/74 1305 199 190 2394 0 4088
4423/ 1339 197 194 2366 0 6094
4/724/7 1372 194 197 2334 ] 4097
4/25/74 1405 192 20l 2304 0 4102
4126174 1438 190 204 2213 ) 4105
4/27/74 1471 187 208 2243 0 4109
4/28/74 1505 185 21l - 2213 0 4114
_G/20 T 1538 182 . 215 _ 2183 0 4118
4/30/74 1571 180 218 2153 d 4122
5/ 1/74 2246 248 310 2972 0 5776
54 2/ 2293 245 3118 2930 Q 5783
5/ 3/74 2339 241 320 2888 0 5788
5/ &/74% 2386 238 325 2846 0 5795
e 2432 234 330 2804 0 3800
5/ 6/74 2479 231 335 2762 0 5807
5/ 1/74 2525 227 339 2720 0 5811
5/ 8/TFh 2571 224 344 2678 0 5817
5/ 9/74 2618 221} 349 2635 0 5823
5/10/74 2664 217 354 2593 0 5828
—5/11/74 2711 214 359 2551 0 58135
5/12/74 2757 210 264 2509 0 5840
5/13/74 2804 207 369 2467 ) 5847
54144 T4 2850 203 374 2425 0 5852
5/15/74 2897 200 378 . 2383 0 5858
5/16/74 2943 196 383 2341 0 5863
—5/17/76— 2990 . 193 388 2299 r] 5870
5/18/74 3036 190 333 2257 0 5876
5/19/74 3083 186 398 2214 0 5381
5720474 —— 3129 183 403 2172 0 5887
5/21/74 3176 179 408 2130 0 5873
5/22/74 3222 176 413 2088 (v} 5899
-5/123/74 31269 172 417 2046 Q 5904
5/24/74 3315 169 422 2004 0 5910
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Table 1 {Contd)

SPECIES cODE NUMBER TOTAL
DATE 1 2 3 4 _ . 5__IMPINGMENT _
5/25/74 3362 165 427 1962 0 5916
5/26/14 3408 . _ 162 432 1920 ... .0 __ 5%22
5/27/74 3455 159 437 1878 0 59:9
5/28/74 3501 155 442 1835 0 5933
5/29/74 3548 152 447 1793 0 5940
5/30/74 3594 148 452 1751 0 5945
5/31/74 3641 145 456 1709 0 5951
6/ 1174 3687 _141 461 1667 0 5956
6/ 2/74 3986 205 569 1882 0 6642
6/ 3/74 3964 206 563 1880 0 6613
6/ 4/74 3942 206 556 1878_ 0 6582
6/ 5/74 3920 207 550 1877 0 6554
6/ 6/74 3897 208 544 1875 0 6524
6/ 1/74 3875 208 538 1874 0 6495
6/ 8/74 3853 209 531 1872 0 6465
6/ 9/74 3830 210 525 1871 0 6436
_&6/10/74 32808 211 519 1869 0 6407
6/11/74 3786 21! 513 1868 0 6378
6/12/74 3764 212 506 1866 0 6348
6£/13/74 3741 213 500 1864 0 6318
6/14/74 3719 213 494 1863 0 6289
6/15/74 3697 214 488 1861 0 6260
6/16/74 3675 215 481 1860 0 6231
6/17/74 3652 216 475 1858 0 6201
6/18/74 3630 216 459 1857 0 6172
6/19/76 3608 212 463 18558 0 6143
6/20/74 3585 218 456 1854 0 6112
6/21/74 3563 218 450 1852 0-- 6083
6/22/74 3541 219 444 1850 0 6054
6/23/74 3519 220 438 1849 0 6026
6/24/74 3496 221 43} 1847 0 5995
6£/25/74 3474 221 425 1846 0 5966
6/26/74 3452 222 419 1844 0 5937
6/27/74 3430 223 413 1843 0 5909
_6/28/74 3407 223 406 1843 0 %8177
6/29/74 3385 224 400 1840 0 5849
6/30/74 3363 225 394 1838 0 5820
7/ 1/76 3340 226 388 1837 0. 5191 _
7/ 2/74 3318 226 381 1835 0 5760
7/ 3/7% 3296 227 375 1833 0 5731
_2L. 4lT6_ 3214 228 369 . __ 1832 0 5703 _
7/ 5/74 3251 228 363 1830 0 5672
7/ 6/74 3229 229 356 1829 0 5643
1L /74 3201 230 350 1827 0 561¢
7/ 8/74 3185 231 344 1826 0 5586
7/ 9/74 3162 231 338 1824 0 5555
2/10/74% 3140 232 @ 331 1823 0. 5526

T/11/74

3118

233

[=]
W
&
L}
~!

325 1821
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Table 1. (Contd)

SPECIES CODE NUMBER TOTAL
—DATE 1 2 3 4 5 IMPINGMENT
7/12/74 3095 233 319 1819 0 . 5466
2413174 3073 234 312 1818 0 5438
7/14/74 3051 235 306 1816 0 5408
. T/15/7774 3029 236 300 1815 0 5380
/16 T 3006 234 294 1813 0 5349
T/17/74 - 2984 237 288 1812 0 5321
7/18/74 2962 238 281 1810 0 5291
_1/19/7%. 2940 238 _275 1809 Q_ 5262
7/20/74 2917 239 269 1807 0 5232
7/21/74 2895 240 263 1805 0 5203
7422474 2873 . 26) 256 1804 a 5174
7/23/74 2850 241 250 1802 0 5143
7/24/74 2828 242 244 1801 0 3115
7425/ 2806 243 238 1799 Q0 &0B8%
1/26/74 2784 243 231 1798 0 5056
/27174 2761 244 225 1796 0 5026
_7/284%% 2739 245 219 1795 0 4998
7/29/74% 2717 246 213 1793 ) 4969
7/30/74 2695 246 206 1792 0 4939
L3 T 2672 247 200 1790 0 4909
8/ 1/74 2650 248 194 1788 o 4880
8/ 2/74 2628 248 188 1787 0 " 4851
B/ 3/ 26085 249 181 17&1 [o} 4820
8/ 4/74 2583 250 175 1784 0 4792
8/ 5/74 2561 251 169 1782 - 0 4763
B/ 6474 2539 251 163 1781 0 4734
8/ 7/74 2516 252 156 1779 0 4703
8/ 8/74 2454 253 150 1778 0 4675
B/ 9T 2472 253 Vb4 1776 0 4645
8/10/74 2450 254 138 1774 0 4616
8/11/74 2427 255 131 1773 0 4586
~8/12/74— 24035 256 123 1771 o] 4557
§/13/74 2383 256 119 1770 0 4528
8/14/74 2360 257 113 1768 0 4498
_8/15/74 2338 258 106 1167 0 4469
8/16/74 2316 258 100 1765 0 4439
8/17/74 2294 259 94 1764 0 4411
—-8/18/14 2271 2560 88 1762 0 4381
B/19/74 2249 261 81 1760 0 4351
8/20/7% 2227 261 75 1759 0 4322
—8/21#14«—-_2205—~————262~——————69—____4151———_-_._0——————A293_.
8/22/74 2i8¢e 263 1756 0 4244
8/23/74 2160 263 56 1754 0 4233
—8/244%— 2138 264 50 1753 0 4205
8/25/74 2115 265 44 1751 0 4175
8/26/74 2093 266 38 1750 0 6147
—§/27/7%——— 2071 266 31 1748 0 4116
8/28/74 2049 267 25 1747 0 4088
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Table 1. (Contd)

SPECIES CLDE NUMBER TOTAL
__DATE 1 2 3__ & 5 _INPINCMENT
8/29/74 20c6 268 19 1745 0 4058
_8/30/74% 2004 268 13 1743 0 .__ 4028 _
8/31/74 1982 269 6 1742 ) 3959
9/ 1/74 1960 270 0 1740 0 3970
9/ 2714 2199 355 Q 1945 ¢ __ 44599
9/ 3/7% 2204 354 0 1929 0 4487
9/ 4/74 2208 353 0 © 1912 0 4413
9/ 5/74 2213 352 0 1896 9 4461
9/ 6/74 2218 350 0 1880 0 4448
9/ 1/74% 2223 349 0 1864 0 4436
9/ 8/74 2228 _348 0 1848 _0 4424
5/ 9/74 2233 347 0 1831 0 6all
9/10/74 2238 365 0 1815 0 4398
9/11/74 2243 344 0 1799 0 4386
9/12/74 2248 343 0 1783 0 4374
9/13/74 2253 341 0 1767 ) 4361
9/14/74 2257 340 0 1750 0 4347
9/15/7% 2262 339 0 1734 0 4335
9/16/74 2267 338 0 1718 0 323
9/17/174 2272 336 0 1702 Q 43i90
9/18/74 2277 335 0 1686 0 4298
9/19/74 2282 334 0 1669 0 4285
9/20/74 2287 333 0 1653 0 4273
9/21/74 2292 33} 0 1637 0 4260
9/22/174% 2297 330 0 1621 0 4248
9/23/74 2301 329 0 1604 0 4234
9/24/7% 2306 327 0 1588 0 4221
9/25/74 2311 326 ] 1572 0 4209
9/26/74 2316 325 0 1556 0 4197
9/27/74 2321 324 0 1540 0 4185
9/28/74 2326 322 0 1523 0 4171
9/29/74 2331 321 0 1507 . 0 4159
9/30/74 2336 320 0 1491 0 4147
10/ 1/74 2341 319 0 1475 0 4135
10/ 2/74 2345 317 0 1459 0 121
10/ 3/74 2350 316 0 1442 0 4108
10/ 4774 2355 315 0 1426 0 4096
10/ 5/14 2340 313 ) 1410 0 4083
10/ 6/74 2365 312 0 1394 0 4071
10/ 7/74 2370 311 . 0 1378 0 4059
10/ 217% 2375 30O . _136Y) QO _____ 4046
10/ 9/74% 2380 308 0 1345 0 4033
10/10/74 2385 307 0 1329 0 4021
10/11/74 2389 3064 0 1313 Q 4Q08
10/12/74 2394 308 0 1297 0 3996
10/13/74 2399 303 0 1280 0 3982
10/14224 2404 302 0 1206 0 3970
10/15/74 2409 301 0 1248 0 3958
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Table 1. (Contd)
SPECIES CODE NUMBER TOTAL
—DATE 1 2 3 4 5 _IMPINGMENT -~
10/16/74 2414 299 0 1232 0 3945
_10/17174 241% 298 Q 1216 Q. 3933
10718/ 74 2424 297 0 1199 0 3620
10/719/74 2429 296 0] 1183 0 3908
10720424 2433 2%4 a 1167 0. 3894 __
10721774 2438 293 0 1151 0 388¢
10/722/74 2443 292 0 1134 0 3869
_10423/14 2448 290 Q 1118 (1] 3856
10/24/74 2453 28% 0 1102 0 3844
10/725/74 2458 288 0 1086 0 3832
_#OLZALJA___.~2663—_-——~233 0 1070 Q 382Q
13727/ 2468 2858 0 1052 0 3806
10/28/74 2673 284 (o] 1037 0 3794
_16429/246. 2477 2813 Q 1021 0. 781
10/30/74 2482 282 0 1003 0 3769
16/31/74 2487 280 0 989 0 3756
ERWIBWL TS 2492 279 0 972 0 3743
11/ 2/74 2497 278 0 956 0 3731
11/ 3/74 2502 278 0 940 0 2718
31/ 4t 2507 275 0 924 0 3706
11/ 5/74 2512 174 0 908 0 3694
11/ 6/74 2517 273 0 891 0 3681
11/ 7/%4 2522 271 0 875 0 3568
11/ 8/74 252¢ 270 0 859 "0 3455
11/ 9/74 2531 269 0 843 0 3643
1Y L10/Th o 2B36 268 Q 827 0 3631
11/11/74 2541 266 0 80 0 e 7
11/712/7% 2545 265 0 794 0 3605
1113/ 24 2581 266 0O 778 ¢ 3593
11/14/74 2556 262 0 762 0 3580
11/15/74 2561 261 0 746 0 3568
112168274 2566 260 0 729 a 3558
11/17/74 2570 259 -0 713 0 3542
11/18/74 2575 257 o 697 0 3529 -
11/19/474 2580 256 Q 681~ 0 3517
11/20/74 2585 255 0 664 (v} 3504
11/21/74 2590 254 Q 648 0 3492
~Lil22L24 2595 252 0 632 (3] 3479
11/723/74 2600 ¢S5l 0 616 0 3467
11/24/7% 2605 2530 0 600 0 3455
AL/ 25 M 2610 248 Q0 583 4] aqeal
11/26/74 2614 267 (v} 567 0 3428
11/27/74 2619 2646 Q 551 0 3416
LI/ 204 M — 2624 243 0O 538 0 3404
11/29/74 2629 261 ¢} 519 0 339]
11/30/74 2634 242 0 502 o} 3378
~12/4-1/24 1885 172 Q 347 Q- 2404
12/ 2/74 1888 171 (v} 336 0 2395
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Table 1. (Contd)
SPECIES CODE NUMBER TATAL

DATE 1 R 3 4 s ~PINGMENT.
12/ 3/74 1892 170 0 3264 0 2386
12/ 4/74 1895_ 169 0 313____ 0 2377
12/ 5/74 1899 168 0 301 0 2368
127 6/74 1902 167 0 289 0 2358
12/ 1/74 1906 167 0 e78. 0. 23l
12/ 8/74 1909 166 Y 266 0 234l
12/ 9/74 1913 165 0 255 0 2333
12/10/74 1916 164 0 243 ___C 2323
12/11/174 1920 163 0 232 u 23i5
12712774 1923 162 0 220 0 2305
12/13/74 1927 161 0 208 0. . 2296 .
12/714/74 1930 160 0 197 0 2287
12/15/74 1934 159 0 185 0 2278
12/16/74 1937 158 0 174 0 2269 _.
12/17/774 1941 157 0 162 0 2260
12/18/74% 1944 157 0 150 0 2251
12719774 1948 156 0 139 0 _ 2243 .
12/20/74 1951 155 0 127 0 2233
12721774 1955 154 0 116 0 2225
12/22/174 1958 153 0 104 0 2215
12/23/74 1962 152 0 93 0 2207
12/24/74 1965 151 0 81 0 2197
12/25/74 1969 150 0 69 0 2188
12726774 1972 149 0 58 0 2179
12/27/74 1976 148 0 46 0 2170
12/28/74 1979 147 0 35 0 2161
12/29/74 1983 147 0 23 0 2153
12/30/74 1986 146 ¢ 12 0 2144
12731776 1590 145 Q 0 0 2135
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Table 2. Predicted Daily Fish Impingement: Simulation 2.
SPECTIES CODE NUMBER TOTAL

DATE B! 2 3 4 5 IMPINGMENT
1/ 1/74 100 18 150 1000 0 1268 _
1/ 27746 132 34 217 1141 0 1524
1/ 3/74 132 34 217 1141 o] 1524
1/ 4/74 132 34 217 1141 o 1524
1/ 5/74 132 34 217 1141 . 0 1524 .
17 o/74 132 34 217 1141 0 1524
1/ 7/74 132 264 217 114} 0 . 1524
1/ 8/74 132 34 217 1141 0 1524
1/ 9/74 132 s 217 1141 . _ 0O 1524
1/10/74 132 34 217 1141 0 1524
1/11/74 132 34 27 _ 114} . 0 1524
1712774 132 34 217 1141 +] 1524
1/13/74 132 34 217 1141 0 1524
1714/74 132 34 217 1141 0 1524
1/15/74 132 34 217 1141 0. _ 1524
1/16/74 132 34 217 1141 0 1524
1/17/74 132 34 217 114l 0 1524
1/168/74 132 34 217 1141 0 1524
1/19/74 132 34 217 _ 1141 0 1524
1/20/74 132 34 217 1141 o 1524
1/21/74 132 34 217 J1le) 0 1524
1/22/74 132 34 217 1141 0 1524
1/23/74 132 34 217 1141 .0 1524
1/24/74 132 34 217 1141 0 1524
1/25/74 132 o246 217 114l Q0 1524
1/26/74 132 34 217 1141 0 1524
1/27/74 132 34, 217 1410 1524
1728/74 132 34 217 1141 . 0 1524
1/29/74 132 34 217 141 0 . 1524
1/30/74 132 34 217 1141 0 1524
1/31/74 132 34 217 1141 0 __ 1524
2/ 1/74 132 34 217 1141 0 1524
2/ 2/74 169 59 295 1318 0 18641
2/ 3/74 171 60 292 1343 0 1866
2/ 4/74 172 61 289 1369 .0 1891
2/ 5/74 174 63 285 1394 0 1916
2/ 6/74 175 64 282 1419 0 0. 1840
2/ 1/74 177 66 279 1445 0 1967
2/ 8/74 178 67 276 1470 0 1991
2/ 9/74 180 69 273 1495 0 2017
2/10/74 181 70 270 1521 0 2042
2/11/74 1g2 72 267 1546 0 2067
2/12/74 184 73 264 1572 0 _2093
2/13/74 185 T4 261 1597 0 2117
2/14/74 187 76 258 1622 0 2143
2/15/74 188 17 255 1648 0 2168
2/16/74 190 79 252 1673 0 2194
2/17/74 191 80 249 1698 0 2218
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Table 2. (Contd)

. APECIES CPDE NUMBER TOTAL

DATE | 2 3 “ 5 IMPINGMENT
2/18/74 193 82 246 1724 0 2245
2/19/74 194 . 83 242 1749 0 2268
2/20/74 196 85 239 1774 0 2294
2/21/74 197 86 236 1800 0 2319
2/22/74 198 87 233 1825 0 2343
2/23/74 200 8% 230 1851 0 2370
2/24/74 - 201 90 227 - 1876 O __ 2394
2/25/74 203 92 224 1901 0 2420
2/26/ T4 204° 93 221 1927 O 2445
2/27/74 206 95 218 1952 0 2471
2/28/74 207 96 215 1977 _ O 2495 _
3/ 1/74 209 98 . 212 2003 0 2522
3/ 2/74 210 99 209 2028 0 2546
3/ 3/74 212 100 206 2053 0 2571
3/ 4/7 213 102 202 2079 ____ Q __ 2596 _
3/ 5/74 214 103 199 2104 0 2620
3/ 6/74 216 105- 196 2130 _ O _ 2647
3/ 7/74 217 106 193 2155 0 2671
3/ 8/74 219 108 190 2180 0 2697
3/ 9/74 220 109 187 2206 0 2722
2/10/74 222 110 184 2231 O _ 2741
3/11/14 223 112 181 2256 0 2772
3/12/74 225 113 178 2282 __ O __ 2798
3/13/74 226 115 175 2307 0 2823
3/14/74 227 _ 116 172 2333 0 2848
3/15/74 229 118 169 2358 0 2874
3/16/74 230 119 166 2383 0 2898
3/17/74 232 121 162 - 2409 0 2924
3/18/74 233 122 159 2434 0 2948 __
3/19/74 235 123 156 2459 0 2973
3/20/7% 236 _ 125 153 2485 ___ 0__ 2999
3/21/74 238 126 150 2510 0 3024
3/22/74 . 23% 128 147 2535 o 3049
3/23/74 241 129 166 2561 0 3075
3/24/74 242 131 161 2586 _ 0 __ 3100
3/25/74 243 132 138 2612 0 3125
3/26/74 245 ° 134 135 2637 0 3151
3/27/74 246 135 132 2662 0 3175
2/26/74 248 136 129 2688 0 3201 .
3/29/74 249 138 126 2713 0 3226
3/30/74 251 139 123 2738 0 3251
3/31/74 252 141 119 2764 0 3276
4/ 1/74 254 162 116 _ _ 2789 ___ __ 0O _ __ 3301 _
4/ 2/74 321 187 181 2995 0 3684
4/ 3/74 337 185 186 2965 0 3673
4l 4/74 354 183 191 2935 0 3663
4/ /74 . 370 181 196 2905 0 3652
4/ 6/74 287 179 202 2875 0 3643
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(Contd)

DATE

4/ 1/74
4/ 8174
4/ 9774
4/10/7%
4/11/74
4/12/74
4/13/74
4/164/76
4/15/74
4/16/74
4/17/74
4/18/74
4/19/74
4/20/74
4/21/74%
4/22/74
4/23/74
4/24/74
4/25/74
4/26/74
4/27/74
4/28/74
4/29/74
4/30/74
5/ 1/74
5/ 2/74
5/ 3/74
5/ 4/74
5/ 5/74
5/ 6/74
5/ 7/74
5/ 8/74
S/ 9/74
5/10/74
5/11/74
5/12/74
5/13/7%
5/14/74
5/15/74
5/16/74
5/17/74
5/18/7%
5/19/74
5/20/74
5/21/74
5/22/74
5/23/7%
5/24/74

SPECIES CODE NUMBER

404

420
437
453
470
487

503 |

520
536
553
570
586
603
620
636
653
669
686
703
719
136
752
769
786
1123
1146
1170
ll92
1216
1239
1263
1286
1309
1332
1355
1379

1402 .

1425
1448
1472
1495
1518
1561

1565

1588
1611
1634
1658

)

-

177

175
174
172
170
168

166

166
162
161
159
157
155
153
151
150
148
146

144

142
140
138
137
135

184
181
178
176
173
171
168
165
163
160
158
155
153
150
147
145
142
140

134
132
129
127

186

137

3 4
207 2B4S
212 2815
217 2785
222 2755
228 2725
233 2694
_....238___ 2664
243 2634
249 2604
254 2574
259 . 2544
264 2514
______ 270 2484
275 2454
280 2424
285 2394
290 2364
296 2334
301 __ 2304
306 2273
311 2243
317 2213
322 2183
327 2153
465 2972 -
472 2930
480 2888
487 2846
494 2804
502 2762
509 2720
516 2678
524 2635
531 2593
538 2551
546 2509
553 2467
560 2425
568 2383
575 2341
582 2299
590 2257
597 2214
604 2172
6l2 2130
619 2088
626 2046
633 2004

5

i

i

.OOOOOOOOOOOOVOO-OOOQ;OOOOOOOOOOOOOOOOOOOOOOOOO

TOTAL
1 # JNGMENT

3633_
3522
3613
3602
3593
3582
3571
3561
3551
3542
3532
s
3512
3502
3491
3482
3471
3462
3452_
3440
3430
3420
3411
3401
- 4746
4732
4719
4704
4690
4676
4663
4648
4633
4619
4604
4592
4577 _
4563
4549
4535
4521
4507
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DATE

5/25/74
5/26/74
5/27/14
5/28/74
5/29/74
5/30/74
5/31/74

&/

1/74
2/74
3/74
4/74
5/74

6/74.

7/74
g8/ 74
9/74

6/10/74
6/11/74
. 6/12/74
6/13/74
6/14/74
6/15/74
6/16/74
6/17/74
6/18/74
6/19/74
6/20/74
6/21/74
6/22/74
6/23/74

6/24/74

6/25/74
6/26/74
6/27/74
6/28/74
6/29/74
6/30/74

1/
1/
7/
1/
1/
7/
7/
1/
1/

1/74
2/74
3/74
4/74
5/74
6/74
7/74
8/74
9/74

7/10/74
7/11/74

Table 2. (Contd)
SPECIES CODE NUMBER TDTAL
1 2 3 4 5 IMPINGMENT
1681 124 641 1962 (] 4408
1704 121 648 1920 0 4393
1727 119 655 1878 0 «379
1751 116 663 - 1835 0 4365
1774 114 670 1793 (V] 4351
1797 111 617 1751 (] 4336
1820 109 685 1709 o 4323
1844 106 692 1667 0 4309
1993 154 853 1882 o 4882
1982 154 844 1880 ] 48560
197 155 834 1878 0 4838
1960 155 825 1877 0 4817
1949 156 816 1875 0 4796
1538 156 806 1874 0 4774
1926 157 797 1872 0 4752
1915 157 788 1871 0 4731
1904 158 778 1869 D 4709
1893 158 769 1868 0 4688
1882 _ 159 759 _ 1866 .0 4666 __
1871 160 750 1866 0 4645
1860 . 160 741 1853 _ 0 4624
1848 161 731 1861 o] 4601
1837 161 722 1860 0. 4580
1826 162 713 1858 0 4559
1815 162 703 1857 0______4537
1804 163 694 1855 0 4516
1793 163 684 1854 0 4494
‘1782 164 675 1852 0 4473
1770 164 666 1850 0 4450
1759 165 656 1849 0 4429
1748 165 647 1847 Q4407
1737 166 638 1846 0 4387
1726 _ 167 628 _ 1844 0 4365
1715 167 619 1843 0 4344
1704 168 609 1341 _ 0 . 4322
1693 168 600 1840 0 4301
1681 169 591 1838 0 4279
1670 169 581 1837 0 4257
1659 170 572 1835 0 4236
1648 170 563 1833 0 4214
1637 171 553 1832 0 4193
1626 171 544 1830 0 4171
1615 172 _ 534 - 1829 0 ___6l50
1603 172 525 1827 0 4127
1592 173 516 1826 0 4107
1581 173 506 1824 0 4084
1570 174 497 1823 L) 4064
1559 175 488 1821 0 4043
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{Contd)

DATE

1/12/7%
1/13774
T/14/74
1/15/74
1/16774
ANIALS
7/18/74
1/19/74
1/20/74
T/21/7%
T/722/74
1/23/74
1724774
7/25/74
1726774
T/27174
7/28/74
7/29/74
7/30/74
7/31/74

8/
8/
8/
8/
8/
8/
8/
8/
8s

1/74
2/74
3/74
4/
5/74
6/74
7/74
8/ 7%
9/74

8/10/74
8/11/174
8/12/74
8/13/74
8/147746
8/15/74
8/16/74
8/17/74
8/18/74
8/19/7%
8/20/74
8/21/74
8/22/74%
8/23/74
8/24/74
8/25/74
8/26/74
8/27/174
8/28/74

1

1548
1537
1528
1514
1503
1492
1481
1470
1459
1448
16436
1425
1414
1403
1392
1281
1370
1358
1347
133¢
1325
1314
1303
1292
1280
1269
1258
1247
1236
1225
1214
1203
1191
1180
1169
1158
1167
1136
1125
1113
1102
1091
1080
1069
1058
1047
1035
1024

SPECT1ES CODE NUMBER

2

175
176
176
177
177
178
178
179
179
180
180
181
181
182
183
183
184
184
185
185
196
186
187
187

188

188
189
190
190
191
191
192
192
193
193
194
194

195
196
196
197
198
iss
199
199
200
200

195

3

478
469
459
450
441
431
©22
413
%03
394
3846
375
366
356
347
338
328
319
309
300
291
281
272
263

244
2346
225
216
206
197
188
178
169
159
150

141 _

131
122
113 .
103
94
84
75
66
56
7
38

233 _

&

1819
1818
1816
1815
1813
1812
1810
1809
1807
1805
1804
1802
1801
1799
1798
1796
1795
1793
1792
1790
1788
1787
1785
1786

1782 __ .

1781 -
1779
1778
1776
1774

5

1773 .

1771
1770
1768
1767
1765

00000000000 VLODOOCOUOO00DODO0OO0DODIVDODONVOO0OO00O00CO0DO000Q0OOO

T0TAL
IMP INGMENT

4020
4090
3976
3956
3934
3913
3891
3871
3348
827
3804
3783
3762
3740
3720
3698
3677
3654
3633 _
3611
3590 _
3568
3547
3526

. 3503
3432
3460__
3440
3418 _
3396
3375
3354
3331
3310
3208
3267

(3246
3224
3202
318}
3158
3138
e
3095
3074
3052
3030
3009
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Table 2. (Contd)

SPECIES CODE NUMBER TOTAL

DATE 1 2 3 4 5 IMPINGMENT
8/29/74 1013 201 28 174% . O 2987
8/30/74 1002 201 19 1743 0 2965
8/31/74 991 202 9 1742 0 2944
9/ 1/74 980 202 0 1740 0 2922
9/ 2/74 1099 267 ) 1965 0 3311
9/ 3/74 1102 266 0 1929 0 3297
9/ 4/74 1104 265 - 0 1912 _ -0 3281
9/ 5/74 1107 264 0 1896 0 3267
9/ 6/74 1109 263 2 1880 0 3252
9/ 7/74 1112 262 0 1864 0 3238
9/ 8/74 1114 261 -0 1848 0 3223
9/ 9/74 1116 260 0 1831 0 3207
9/10/74 1119 259 0 1815 _0_ 3193
9/11/74 1121 258 0 1799 0 3178
9/12/74 112¢ 257 _ _ O _ _.1783 _ 0 ___ 3164
9/13/74 1126 256 0 1767 0 3149
9/14/74 1129 255 0 1750_ 0 . 3134
9/15/74 1131 254 0 1734 0 3119
9/16/74 __ 1134 253 0 1718 0 3105
9/17/74 1136 252 0 . 1702 0 3090
9/18/74 1138 251 0 1686 ____ O __ 3075_
9/19/74 1141 250 0 1669 0 3060
9/20/74 1143 249 ) _ 1653 0 3045
9/2./74 1146 248 0 1637 0 3031
9/22/74 _ 1148 __ 247 0 1621 0 3016
9/23/74 1151 247 0 1604 0 3002
9726174 1153 246 0 1588 _ 0 . 2987__
9/25/74 1156 245 0 1572 0 2973
9/26/7¢ 1158 244 0 1556 0 2958
9/27/74 1160 243 0 1540 0 2943
9/28/7¢ 1163 242 _ 0O 1523 0 2928
9/29/7. 1165 241 0 1507 0 2913
9/30/74 1168 240 0 1691 _ O _ 2899
10/ 1/74 1170 239 0 1475 ) 2884
10/ 2/74 1173 238 0 1459 0 2870
10/ 3/74 1175 237 0 1442 0 2854
10/ 4/74_ 1178 236 0 1426 0O 2840
10/ 5/74 1180 235 0 1410 0 2825
10/ 6/74 1183 234 0 1394 0 2811
10/ 7/74 1185 233 9 1378 0 2796
10/ 8/74 1187 232 0 1361 0 2780.
10/ 9/74 1190 231 0 1345 0 2766
10/10/74 l192 230 0 1329 __ __ O 2751
10/11/74 1195 T 229 0 1313 0 2737
10/12/74 1197 228 0 1297 0 2722
10/12/74 1200 227 ) 1280 0 2707
10/14/74 1202 226 0 1264 0 2692
10/15/74 1205 226 0 1248 0 2679



Table 2.
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(Contd)

DATE

10/16/74
10/17/74
10/18/74
10/19/74
10/20/74
10/21/74

10/22/74

10/23/74
10724/74
10/25/74
10/26/74
10/27/74
10/28/74
10/29/74
10/30/74
10/31/74
11/ 1/74
117 2/74
11/ 3/74
11/ 4/74
11/ 5/74
11/ 6/74
11/ 7/74
11/ 8/74
11/ 9/74
11/10/74
11/11/74
11/12/74
11/13/74
11/14/74
11/15/74
11716/74
11/17/74
11/18/74
11/19/74
11/20/74
11721774
11/22/74
11/23/74
11/24/74
11725/74
11/26/74
11/27/74
11/28/74
11/29/74
11/30/74
127 1774
12/ 2/74

1207 .

1209
i212
1214
1217
1219
1222
1224
1227
1229
1231
1234

1236

1239
1241
1244
1246
1249

1251

1253
1256
1258
1261
1263
1266
1268
1271
1273
1275
1278

1280

1283
1285
12818
1290
1293
1295
1297
13200
1302
1305

1307

1310
1312
1315
1317
942
844

SPECTES CODE NUM3ER

2

225
224
223
222
221
220

218
217
216
215
214

213

212
211
210
209
208
267

219

i
)
i
!
|

i
]

3

QOO00000O0O0O000O

!
i
i
|

[ 5

1232
1216
1199
1183
1167
1151
1134
1118
1102
1086
1070
1053
1037
1021
1005

989

972

956

940

206

205

204
204
203

202 . .

201
200
199
198
197
196
195
194
193
192
191
190
189
188
187
186
185
184
- 183
183
182
129
128

[~ Y oNeNoNeNoeNoNoNoNeNelleNoReNeNeNeleNoNoRoNaNeNelNoNo¥oNoNolloNe Nolelelo]

|

i

924
908
891

. B75 .
859
843
827
810
794
778
762
746
729
713
697
681
864
648
632
616
600
583
567
551
535
519
502
347
336

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO'OOOOOOOOOOOOOOOOOOO

TOTAL

IMP INGMENT

2664
2649
2634
2619
2605
2590
2575
2560
2546
2531
2516
2591
2486
2472
2457
2443
2427
2413
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DATE

12/
12/
12/
12/
12/

3/74
4/ 74
5/74
6/74
7/74
12/ 8/7%4
12/ 9/74
12710/74
12/11/74
12/12/74
12/13/74
12/14/74

12/15/74 .

12/16/74
12/17/74
12/18/74
12/19/74
12/20/74

12/21/%%%

12/22/74
12/23/74
12/24/74
12/25/74
12726/ 74
12/27/74
12/28/74
12/29/74
12/30/74
12/31/7%

Table 2. (Contd)
_ SPECIES CODE NUMBER TOTAL
1 2 2 4 5 IMPINGMENT _
96 128 0. _ 324 _ .0 1398
948 .27 (V] 313 0 1388
949 126 0 301 0 1376
951 126 - 0 289 0 1366
953 125 0 278 0 1356 _
955 124 0 266 0 1345
956 126 0258 0 __ 1335
958 123 0 243 0 1324
960 122 . 0___ 232 S0 1214
962 122 0 220 0 1304
963 12y 0___ 208____ 0O 1292
965 120 0 197 0 1282
. 967 119 0 185 0 1271
969 119 0 174 0 1262
970 118 S0 162 0. 1250 _
972 117 0 150 0 1239
974 117 0 139 0 1230
976 116 o 127 o 1219
_.9771 . 115 _0 116 0 1208
979 115 0 104 0 1198
981 Ll 0 .93 __ __0__ 1188 _
983 113 0 © 81 0 1177
984 113 _ 0 69 _ -0 . 1166
986 112 0 58 0 1156
988 111 0 46 0. 1145
990 111 0 35 0 1136
991 110 0 23 0 1124
993 109 0 12 0 1114
995 109 0 0 0 1104

t



Table 3. Predicted Daily Fish Impingement: Simulation 3.
SPECIES CODE NUMBER TOTAL
_DATE e 2 3 4 5 __IMPINGMENT
YA VALY 200 12 100 1000 0 131¢
Al 2(%% 251 23 161 1117 0 1538 _
1/ 3/74 251 23 137 1094 0 1505
1/ 4&/74 244 23 133 1071 0 1471
AL 577k _ 238 23 129 1048 0 1638
1/ &/74 233 23 125 1026 ] 1407
1/ 1774 227 2) 121 1005 0 1376
1/ 8/74 222 _ 22 117 A34 [*) 1333
1/ 9/74 216 22 114 964 ¢ 1216
1710774 ell 22 110 945 0 1288
_1/10/174 2086 22 107 925 o 1260
1/12/74 202 22 103 907 0. 1234
1/13/74 197 22 100 889 0 1208
_1/14/74 193 22 97 872 0 1184
1715774 188 22 93 855 0 1158
1/16/74 184 22 90 838 0 1134
1/17/74 180 22 87 _ 823 ¢} 1112
1/18/74 177 22 84 807 0 1090
1719774 173 22 8l 793 0 1069
A/20/76 169 22 18 718 0 1047
1/721/74 166 22 75 765 0 1028
1722714 163 22 72 152 0 1009
1/723/74 160 22 70 139 0 991
1/24/74 157 22 &7 727 4] 973
1/25/74 154 22 64 715 0 955
1/26/74 152 22 62 704 0 949
1/27/74 149 .21 59 693 v} 922
1/28/74 147 21 57 683 0 908
_1/29/74 145 21 54 6173 0 893
1/730/74% 143 2l 52 664 0 880
1/31/74 141 21 50 655 0 867
24 1114 139 21 47 647 4]
2/ 2174 177 36 6l 737 0 1oi1l
2/ 3/74 177 37 58 743 0 1015
2/ _4&/1% 1177 38 55 148 3] 1018
2/ 5/74 177 39 51 754 0 1021
2/ 6/74 177 39 48 760" 0 1024
2/ 2174 127 40 45 1612 0 1029
2/ 8/74 178 41 42 774 0 1035
2/ 9/74 178 42 40 781 0 1041
2/310/7% 179 43 37 188 Q 1047
2/11/74 180 43 35 798 0 1054
2/12/7% 18l 44 32 804 0’ 1061
2/13/14 _183 45 30 _ 813 Q 1071
2/14/74 184 46 28 822 0 . 1080
2/15/74 186 47 26 831 0 1090
J2/16/24 181 «7 24 84} 0 109¢%
2/17/14 189 48 22 852 0 1111
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Table 3. (Contd)

SPECIES CODE NUMBER TOTAL
—DATE 1 2 3 4 5 1MPINGMENT
2/18/74 192 49 20 863 0 1124
2419476 194 S50 _______ 18 478 -0 1137
2/20/74 197 51 17 887 0 1152
2/21/74 199 52 15 899 0 1165
2422/ 202 = 52 . 14 913 0 1181
2/23/74 206 53 12 927 0 1198
2/24/74 209 54 11 94] 0 1215
272574746 212 55 10 957 0 12346
2/26/7% 216 56 9 973 0 1254 s
2/21/74 220 56 8 989 0 1273
2128/ %% 224 57 2 1006 ) 1296
3/ /74 229 58 6 1024 0 1317
3/ 2/74 233 59 5 1043 0 1340
i VA VA IS 238 60 5 1063 0 1366
3/ 4/74 243 60 4 1083 0 1390
3/ 5/74 248 61 3 1104 0 1416
3/ 6/ 254 62 3 1126 ) 1445
3/ 1/74 259 63 2 1149 0 1473
3/ 8/7% 265 64 2 1172 0 1503
L WAR-Viv I 211 65 1 1196 0 1533
3/10/74 277 65 1 1221 0 1564
3/11/74 284 66 1 1247 0 1598
371277 291 : 67 0 1274 0 1632
3/13/74% 297 68 0 1302 0 1667
3/14/74 305 69 0 1331 0 1705
_3/15/1h 312 70 0 1360 0 1742
3/16/74 320 70 0 1390 0 1780
3/17/7% 327 71 0 1422 0 1820
3/18/%7% 335 12 0 _1454 _Q 1861
3/19/74 344 73 0 1487 0 1904
3/20/74 352 74 0 1521 0 1947
3/21 /%% 351 75 0 1554 0 1992
3/22/74 370 76 0 1592 0 2038
3/23/74 379 17 0 1629 0 2085
3/24/74 388 11 Q 1667 Q _ 2132
3/25/74 398 78 0 1706 0 2182
3/26/74 408 79 ] 1746 0 2233
3/27/7%4 418 80 0 1787 Q0 2285
3/28/T% 428 dl 0 1829 0 2338
3/29/74 438 82 0 1872 0 2392
3/30/ 24— 449 83 1 1916 0 2449
3/31/74 460 84 1 1961 0 2506
4/ 1/74 471 85 1 2007 0 2564
VIR 3 by 7 S ] & | 111 2 2186 0 — 2906
4/ 3/74 650 110 2 2195 0 2957
4/ 4/74 694 109 3 2203 0 3009
YW L S ¥ | MR 1 | : S —]
4/ 6/74 787 107 4 2220 0 318
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Table 3. (Contd)
SPECJES CODE NUMBER TOTAL

_DATE 1 2 3 4 5 _IMPINGMENT
4/ 1/7% 835 106 5 2228 0 3174
4/ 8/14% 885 105 -] 2236 0 2232
4/ 9/74 936 104 6 2246 0 3290
4/10/74 989 103 7 2252 0 3351
4/11/174 1043 102 8 2259 0 3412
4/12/74 1098 101 9 2266 0 3474
4/13/74 1155 100 10 2272 0 3537
LYSCYALS 1214 99 11 22178 0 3602
4/15/74 1274 98 13 2284 0 3669
4/16/74 1335 97 14 2289 0 3735
4/17/174 1398 94 15 2294 0 3803
4/18/74 1462 95 17 2299 "] 3873
4/19/74 1528 94 18 2303 (o} 3943
4/20/7% 1596 93 20 2306 0 4015
4/21/174 1665 92 22 2309 o) %088
4/22/174 1735 S 23 2312 0 4161
_4/23/74 1808 90 25 2314 o) 4237
4/24/74 1881 89 27 2315 0 4312
4/25/74 - 1957 88 29 2316 0 4390
4726/ 74 2023 87 21 2316 Q 4487
4/27/74 2112 84 33 2316 0 4547
4/28/74 2192 85 36 2315 ) 6628
4$/29/74 2273 B4 38 2313 0 4708
4/306/74 2357 83 41 2311 0 4792
5/ 1/74 3418 1158 60 3231 0 6824
5/ 2/74 3539 114 64 3225 0 6942
5/ 3/74 3662 113 68 3219 0 7062
5/ 4/74 3787 111 72 3212 0 7182
5/ 5/76 35158 110 rd-) 3204 0 7305
5/ 6/14 4Q45 108 80 " 3195 0 7428
5/ 7/74 4177 107 85 3184 0 75653
5/ 8/74% 431} 104 89 3173 0 7619
5/ 9/74 4447 104 94 3140 0 7805
5/10/74 4586 103 99 3147 0 7935
5/11/74 4726 102 104 3132 0 8064
5/12/74 4869 100 109 3116 0 8194
5/13/74% 5014 99 11¢ 309¢ 0 8326
_5/14/74 5161 97 120 3081 Q 8459
5/15/74 5311 94 125 3062 0 8594
5/16/74 5462 94 131 3042 ) 8729
_5211/14 5616 93 131 3020 00 Q 8866
5/18/74 5771 92 143 2997 0 9003
5/19/74 5929 90 149 2973 0 914l
_5/120/14 6089 89 155 2948 0 9281
5721774 6250 a7 161 2921 (o} 9419
5722/74 6414 86 168 2894 o) 8562
_5/23/14 6580 B4 175 2865 4] 9704
5/724/74 6747 83 181 2834 0 9845
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Table 3. (Contd)
SPECIES CODE NUMBER TOTAL
DATE 1 2 _ 3 4 5 _IMPINGMENT
5/28/174 6917 82 189 2803 0 9991
S5/26L74 1088 80 196 21170 0 10134
5727774 7262 79 203 2736 o 10280
5/28/74 7437 77 210 2701 0 10425
_5/29/74 _ ___ 1A16 76 218 2665 0_ 10573
5/30/74 7793 [L) 226 2627 0 10720
5/31/74 7973 73 234 2588 0 10868
6L 3} /74 . 8185 11 242 2548 00000 @ li0l6
6/ 2/74 8903 103 305 2902 Y 12213
6/ 3/74 8939 104 308 2926 0 12277
6l 4/7%6 8974 1058 a2 2949 0 12340
6/ 5/74 9007 105 315 2973 0 12400
6/ &6/74 9039 106 318 2996 0 12459
0——~———4ﬂ1—————_32l__*__30L9_~_“_~__0__-_—l25L1,_
6/ 8/174 2099 108 324 3043 Y 12574
6/ 9/74 9126 108 327 3065 0 12626
£/10/.74 9153 109 a22 3088
6/11/74 9177 110 332 3110 0 12729
6/12/14 9201 i1 334 3133 0 12779
6413024 9222 111 134 3158 0 12824
6/14/74 9243 112 339 3177 o 12871
6/15/74 9261 113 340 3198 0 12912
6116174 92178 1la 342 3219 Q 12953
6/17/74 9294 114 344 3241 0 12993
6/18/74 9308 115 345 3261 0 13029
—6/19/74 9321 116 347 3282 0 13066
6/20/74 9332 117 348 3302 0 13099
6/21/74 9341 118 349 3322 0 13130
812214 9349 118 350 3342 o) 13159
6/23/74 9356 119 350 3362 0 13187
6/24174 9360 120 : 351 3381 o 13212
~8/25L74 . 9363 121} 351 3400 O 13234
6/26/74 9365 122 352 3419 0 13258
6/27/74 9365 123 352 2437 0 13277
—6128/74 9343 123 352 3455 0 12293
6/29/74% 9360 124 351 3473 0 13308
6/30/74 9355 125 351 3490 0 13321
— 7L /4 934B 126 350 3507 O 13331
T/ 2/74 9340 127 350 3524 0 13341
7/ 3/74 9330 128 349 3540 0 13347
44T 9319 129 348 3556 0 13352
T/ 5/74 9306 130 346 actr2 0 12354
7/ 6/74 9291 131 345 3587 0 13354
L L9275 13}y 343 3602 0 13351
7/ 8/74 9257 132 342 3617 0 13348
71 9/74 9237 123 340 3631 0 13341
3110/ 16 9216 134 338 35645 0. 13333
T/11/74 92193 135 335 3658 4] 13321
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(Contd)

SPECJES CDDE NUMBER TOTAL
__DATE 1 2 2 4 5 [MPINGMENT
7/12/74 9169 136 333 3671 0 13309
2413/74 9143 137 330 3684 0 13294
7/14/74 9115 138 328 3696 0 13277
T/15/74 9086 139 325 3708 0 13258
1/16/14 9055 140 321 3719 0 13235
7/17/74 9023 141 ale 3730 0 13212
7/18/74 8989 142 315 3741 0 13187
1/19474 _89353 143 311 3751 0 13158
7/20/74 8916 144 307 3760 0 13127
7/21/74 8877 145 303 3770 0 13095
2422774 88236 146 299 3778 0 13059
7/23/74 8794 147 295 3787 0 13023
T/264/74 arsi 148 290 3794 0 12983
1/25/174 8706 150 286 3802 0 12944
7/26/74 8659 151 281 3809 0 12900
7/27/74 8611 152 276 3815 0 12854
7/28/14 8361 153 271 3821 0 12806
7/29/74 8510 154 2635 asz¢ 0 12755
7/30/74 8458 155 2690 3831 0 12704
2/31/7% B404 156 254 3836 0 12650
8/ 1/74 8348 157 249 3819 0 12593
8/ 2/74 8291 158 243 3843 0 12535
8/ 374 8233 160 237 3846 Q 12476
8/ 4/74 12595 161 230 3848 0 16834
8/ 5/74 12495 162 224 3850 0 16731
B/ 6/74 12395 163 217 3851 0 16626
8/ 7/74 12292 164 21l 3852 0 16519
8/ 8/74% 12189 166 204 3852 0 16411
8/ 9/14 12034 167 197 3851 0 16299
8/10/74 11978 168 190 3850 0 16186
8/11/74 11870 169 182 3849 0 16070
g/12/174 117482 170 175 3847 0 15954
8/13/74 11652 172 167 3844 0 15835
8/14/74 11540 173 160 3841 0 15714
8/15/14 11428 174 152 3837 0 15591
8/16/74 11314 175 144 3832 0 15463
8/17/74 11199 177 136 3827 0 15339
8/18/74 11083 178 127 3822 0 15210
B8/19/74 10966 179 119 3815 0 15079
8/20/74 10848 181 111 3809 0 14949
.8/21/74 10729 182 102 3801 -9 -1481%
8/22/74 10608 183 23 3793 0 14677
8/23/74 10487 185 84 3784 0 14540
_B/24/14% 10364 186 15 _31175% 0 14400
8/25/74 10241 187 66 3765 0 14259
8/26/74 10116 189 57 3754 0 14116
_8/21/714 9991 190 48 3743 o] 13972
8/28/74 98585 192 39 3731 0 13827
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Table 3. (Contd)

SPECIES CODDE NUMBER TOTAL
DATE— 1. 2 c— 3 4 S5 IMPINGMENY
8/29/74 9738 193 29 3718 0 13678
B30 T 9610 194 19 3708 Q 13528
8/31/74 9481 196 10 3691 0 13378
9/ 1/74 9351 197 0 3677 0 13225
9/ 2/ 10485 256} 14] 4098 4] 16821
9/ 3/74 10460 261 0 4047 0 14768
9/ 4/74 10452 262 c 3999 ¢ 14713
9L 8476 10444 262 ¢] 3949 Q 14655
9/ 6/74 10433 262 Q 3899 Q 14594
9/ 1/76 10421 262 (4] 3849 0 14532
— 9/ 8/74 10407 263 0 3798 0 14468
9/ 9/764 1032 263 0 3747 0 14402
9/10/74 10374 263 0 3695 0 14332
0 3643 Q 16262
9/12/174 10334 264 0 3591 0 14189
e/13/74 10311 264 0 3538 0 14113
$3 -0 3484 Q 14035
9/15/74 10260 265 0 3430 o] 13955
9/16/74 10232 265 4] 3376 0 13873
— 10201 268 0 3322 4] 13788
9/167/74 1016% 265 0 3267 0 13701
9/19/74 10134 266 0 3211 0 13611
— 9420474 10098 266 —Q 3156 0 13520
921774 10059 266 0 3100 G 13425
9/22/74 10019 266 0 3044 0 13329
923124 99724 —262 0 2988 0 1323}
9/24/774 9931 267 0 2931 0 13129
9/25/74 9884 267 0 2874 0 13025
— /26 2% 9835 287 0 281 0 12919
972774 97846 267 0 2760 (4] 12811
9/28/74 9730 268 0 2702 (0] 127Q0Q
— /29l 95%4 268 0 2645 4} 12587
9/30/74 9616 268 0 2587 0 12471
10/ 1/74 9555 268 0 2529 0 12352
3 269 0 2471 ) 12233
10/ 3/74 9427 269 0 2413 0 12109
107 4/74 9359 269 Q 2355 /] 11983
10L 8/ 9289 269 0 2292 0 11835
107 6/74 9217 269 0 2239 0 11725
107 1774 9141 269 0 2181 0 11591
0L 8/ 9084 . 270 O 2123 O . 11457
10/ 9/74 8083 270 0 2065 0 11318
10/10/74 8901 270 0 2007 0 11,78
10411/ b1 2905 2190 a 1949 Lo 15124
10/12/74 12826 270 0 1891 Q 14987
10/13/74 12743 270 0 1834 0 14847
10/ 12658 _ 27) 0 1726 Q 1705
10/15/74 12570 271 0 1719 0 14560
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Table 3. {(Contd)

SPECIES CODE NUMBER - TOTAL
. _DATE 1 2 3 4 5 IMPINGMENT
10/16/74 12479 27 0 1662 0 14412
_10/17/74 12386 271 0 1605 0 14262
10/18/74 12289 2N 0 1548 0 14108
10/19/74 12190 2N 0 1492 0 13953
_10/20/74 12088 271 0 1436 0 13795
10721774 11983 272 0 1330 0 13635
10/22/74 11875 272 0 1325 0 13472
_10/23/74 11764 272 0 1270 0 13306
10/24/74 11650 212 0 1215 0 13137
10/25/74 11532 272 0 1161 0 12965
lo/s26/764. 11412 272 s 1107 0 12791
10/27/74 11289 272 0 1053 0 12614
10/28/74 11162 272 0 1001 0 12435
10/29/74 11032 _ 272 0 948 0 12252
10730774 10859 272 0 896 0 12067
10/31/74 10763 272 0 B45S 0 11880
11/ 1774 10423 272 0 795 0 11690
11/ 2/74 10480 273 0 745 0 11498
11/ 3/74 10334 273 0 695 0 11302
11/ 4/74 _1V184 273 0 647 0 11104
11/ 5/74 10031 273 0 599 0 10903
11/ &6/74 9874 273 0 551 0 10698
11/ 2/74 9714 2173 0 505 0 10492
11/ 8/74 9551 273 0 459 0 10283
11/ 9774 9383 273 0 414 0 10070
11/10/76 9zi3 273 0 31¢ 0 9856
11711774 9038 273 0 327 0 9638
11712774 8860 273 0 285 0 9418
11/13/174 __ 8678 273 0 243 0 9194
11/14/74 8492 273 0 203 0 8968
11/15/74 8303 273 0 164 0 8740
_11/16/74 8110 _213 0 125 0 B508
11/17/74 7913 272 (o] 88 0 8273
11/18/74 12120 272 0 52 0 12444
11719774 11923 2712 0 17 0 12212
11/20/74 11723 272 0 0 0 11995
11/21/74 11518 272 0 0 0 11790
11/22/74 11310 272 0 0 0 11582
11723774 11097 272 0 0 (s} 11369
11724774 10880 272 0 0 0 11152
_11/25/74 10459 272 0 0 __D 10931
11/26/74 10434 272 0 Q 0 10706
11/27/74 10205 272 4] [] [y 10477
11/28/14 9971 211 0 0 0 10242
11/729/74 9733 271 0 0 (s} 10004
11/30/74 9491 21 0 0 0 9762
2/ 114 6603 194 0 0 0 6797
12/ 2/74 6423 193 0 0 0 6616
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Table 3. (Contd)

SPECIES CODE NUMBER TOTAL
—DAYE Yy 2 3 4 5. IMPINGMENT
12/ 3/74% 6241 193 0 0 0 64349
12l 4226 60Q5A ____ 192 0_ 0 (v 6248 _
127 5/74 5866 193 0 0 0 6059
12/ 6/74 3674 193 0 0 0 5867
12/ /% 5418 193 0. 0 0 5671
12/ 8/74 5279 193 0 0 0 5472
12/ 9/74% 5077 192 0 0 ] 5269
“12210/74 4871 192 0_ 0 0 5043
12/11/74 4662 192 0 0 0 43549
12/12/74 4449 192 0 0 0 4641
—12/113/74 4233 192 Q_ 0 0 _H425
12/14/74 4014 191 0 v 0 4205
12/15/76 3791 191 0 V] 0 3982
—12416/24 2554 131 '+ Q Q 3755
12/17/74 6656 191 0 0 0 6847
12/18/74 6428 191 0 0 0 5619
L?LLQ'I_'IA 6101 LQQ a 0 G 6387
12/20/74 5961 190 0 0 0 6151
127217174 5723 190 0 0 0 5913
12122174 5480 190 o 0 0 5670
12/23/74 5233 189 0 0 0 5422
12724774 4993 189 Y 0 0 5172
~12/25/14% 4729 .189 0 0 0 4918
12/26/74 4471 188 0 0 0 4659
12727774 4209 188 0 0 0 4397
! 3 188 0 0 0 G131
12/29/7% 3674 188 0 0. 0 3862
12730774 3400 187 0 0 0 3587
12/3y/ 343122 . 187 0 —0— v 3309
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Table 4., Predicted Daily Fish Impingement: Simulation 4.
SPECIES CODE NUMBER TOTAL

DATE 1 2 3 4 — 5 JMPINGMENT _
1/ 1/74 4 5 79 0 0 88
-l 20U 11 11 92 0 o) 120
1/ 3/74 33 17 99 0 0 149
1/ 4/74 51 23 107 1 0 182
S WA VA T ¥ a1 114 1 0 218
1/ 6/74 97 40 121 1 1 260
1/ 7774 126 50 128 2 i 307
_1/_B/1l&4 158__ 61 134 2 1 3156
1/ 9/74 194 T4 139 3 1l 411
1/10/74 234 88 144 3 1 470
IRVARYA N 248 96 155 5 2 506
1712774 250 97 156 5 3 511
1/13/74 252 98 157 5 3 515
Y14l 254 ) 949 158 5 3 519
1/15/74 255 100 159 [ 3 523
1/16/74 257 101 160 -] 3 527
LIS 259 102 161 4 4 532
1/18/74 261 103 162 [ 4 536
1/19/74 263 104 162 6 4 539
_11420/41% 255 105 163 b & 543
1/21/74 280 114 175 9 6 584
1/22/74 28¢ 116 176 9 6 589
1123174 284 117 11 9 1 594
1/26/74 286 118 178 9 K 598
1/25/74 288 119 179 S 7 602
264746 - 290 120 180 10 7 607
1727/74 291 121 181 10 8 611
1/28/74 293 122 182 10 8 615
1/294 74 295 123 183 10 8 619
1/30/74 297 124 184 10 8 623
1/31/74 299 126 185 11 9 630
241174 301 127 184 11 g 534
2/ 2/74 303 128 187 11 9 638
2/ 3/74 305 129 188 11 10 643

2L -6l 307 130 189 12 10 548
2/ 5/74 309 131 190 ‘12 10 652
2/ 6/74 311 132 191 12 10 656
247114 313 134 192 12 1l £62
2/ 8/74 314 135 193 12 11 665
2/ 9/74 316 136 194 13 11 6170
-—2/10/76—— 318 137 195 13 12 615
2/11/74 320 128 196 13 12 679
2/12/74 322 140 197 13 12 684
241374 324 1H) 198 14 12 £89
2/14/74 326 142 199 14 13 694
2/15/74% 228 143 199 14 13 697

2L 16/ T4 320 Jbb 200 14 13 r Ty % B
2717774 332 146 201 15 14 708
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Table 4. (Contd)
SPECIES CODE NUMBER TOTAL
—DATE 1 2 4 5  INPINGMENT
2/18/74 333 147 202 18 14 711
_2/1%9/736 335 148 203 15 e 715
2/20/7% 337 149 204 16 15 721
2721774 339 151 205 16 15 126
_2/22/74 _ 341 152 206 16 15 730
2/23/74% 343 153 207 i6 16 735
2/24/74 345 154 208 17 16 - 740
_2/25/14 347 156 209 .1 16145
2/26/74 367 169 223 21 21 801
2/21/74 3469 171 224 22 21 807
2/28/7% 371 172 225 22 21 81l
3/ 1/74 a7 173 226 22 22 816
3/ 2/7 375 175 227 23 22 822
_3/ 3/74 377 176 228 23 23 8217
3/ 4/7% 379 178 229 23 23 832
3/ 5/74 381 179 230 24 23 837
-3/ &/76 383 180 231 24 24 842
3/ 1774 285 182 232 24 24 847
3/ 8/74 387 183 233 25 25 853
3/ 9/7% 389 185 234 25 _ 25 858
3/10/74 390 186 235 26 26 863
3/11/74 392 188 236 26 26 868
_3/£12/74 394 189 236 26 26 8171
2/13/74 396 191 2317 27 27 878
3/14/7% 398 192 238 27 27 882
_3/15/16 400 196 239 28 28 889
3/16/74 402 195 2640 28 28 893
3/17/74 404 197 241 28 29 899
L 3/18/74 406 158 242 29 29 904
3/19/74 408 200 243 29 30 510
3/20/74 410 201 244 30 30 915
_3/21/74 412 203 244 30 31 92Q
3/22/74 414 204 245 30 3] 924
3/23/74 416 206 246 31 32 931
37247174 418 207 267 3l 32 935
3/25/74 420 209 248 32 32 94]
3/26/74 421 210 249 32 33 945
_3/21117% 423 212 250 33 33 951
3/28/74 425 213 250 33 LY 955
3/29/74 427 215 251 34 34 961
_3/30/74 429 217 _.252 a4 .35 967 _
3/31/74 431 218 253 34 35 971
4/ 1174 433 220 254 35 36 978
4l 2174 435 221 255 35 37 983
4/ 3/74 437 223 255 34 37 988
4/ &/74 438 228 256 36 38 993
4l _5/14 440 226 251 37 38 998
4/ 6/74 442 228 258 37 39 1004
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Table 4. (Contd)
SPECIES CODE NUMBER TOTAL
—.DATE 1 2 3 b S _IMPINGMENT
4/ 1774 444 229 258 38 39 1008
Y Y & ¥ "V Y Y . S—— X} | 259 a8 40 1014
4/ 9/74 448 233 260 39 40 1020
4/10/74 449 234 261 39 41 1024
._A/_J,#?,L 451_ _7"4!; 362 _Agv 41 10320
4/12/74 453 238 262 40 42 1035
4/13/74 455 239 263 41 42 1040
_Lll4d/Th 457 241 264% 4 43 1046
4/15/74 45% 243 265 42 44 1053
4/16/74 460 244 265 42 44 1055
L1 T 482 246 266 43 45 —1062
4/18/74 464 248 267 43 45 1067
4/19/74 466 249 267 44 46 1072
“%f20/74- 468 251 268 45 46 1078
4/21/74 469 253 269 45 47 1083
4/22/74 471 255 270 46 48 1050
4723/74 473 256 270 46 48 1093
4/24/74 475 258 271 47 49 1100
4/25f74 476 260 272 47 49 1104
4126124 478 261 272 _48 50 1109
4/27/74 480 263 273 49 51 iL16
4/28/7% 482 265 274 49 51 1171
Hl2 THh 483 267 . 274 ~50 52 3126
4/30/74 485 269 275 50 52 1131
5/ 1/74 681 378 386 71 74 1590
5244 HBG 381 387 72 25 1599
5/ 3/74 686 383 288 73 76 1606
5/ 4/74 6886 3286 388 74 7 1613
5/ 5/74 691 389 388 15 78 1622
5/ 6/74 693 391 390 76 79 1629
5/ 7/74 695 394 391 76 80 1636
5/ 8/%4—— 698 396 392 77 8] 16464
5/ 9/74 700 399 393 78 82 1652
5/10/74 702 401 394 79 82 1658
_5711/74 7105 604 394 80 83 1866
5/12/74 707 406 395 81 84 1673
5/13/74 709 409 396 82 85 1681
VA N b 1 S & W S—X I 392 —83 Bb 1689
/15774 714 414 398 84 87 1697
5/16/74 716 417 398 85 88 1704
S/ T 7B 420 399 86 = 89 1712
&§/18/74 720 422 400 87 90 1719
5/19/74 722 425 401 88 91 1727
5120474725 427 401 89 92 1734
5/21/74 727 430 402 90 93 1742
5/22/%4 729 433 403 sl 94 1750
BL23 T T3l 435 403 92 95 . 1757
5/24/74 733 438 404 93 96 1764
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Table 4. (Contd)
SPECIES cODE NUMBER TOTAL
—DATE 1 L2 3 4 S _IMPINGMENT
5/25/14 735 441 405 94 97 1772
5/26/174 137 444 406 95 98 1780_
5/27/74 740 446 406 96 99 1787
5/28/7h Th2 449 4907 97 100 1795
5/29/14 744 452 408 . S8_ 101 1803
5/30/74 T4b 455 408 99 102 18.0
5/31/74 748 457 »09 100 103 1817
&/ 1/14 150 460 409 101 104 1824
6/ 2/ 752 463 410 102 105 1832
6/ 3/74 754 456 41l 103 106 1840
_6/ 4/74 156 469 411 104 107 1841
6/ 5/T74 758 471 412 105 108 1854
6/ 6/74 760 474 412 104 109 1861
6/ 1/714 y{.Y 417 413 108 110 1870
&/ 8/74 764 480 413 109 112 1878
&/ 8/74 766 483 414 110 113 1886
6/10/7% 167 486 415 111 114 1893
6/11/74 769 488 415 112 115 1899
6/12/74 771 491 416 113 116 1907
6/13/74 773 494 416 114 317 1914
86/14/74 775 497 417 116 118 1923
6/15/74 777 500 17 117 119 1930
6116774 779 503 418 118 120 1938
6/37/74 780 506 418 119 122 1945
6/18/74 782 509 418 120 123 1952
6/19/174 184 512 _ 419 122 124 1961
6/20/74 786 515 419 123 125 1968
6/21/74 787 518 420 124 126 1975
6722774 189 521 420 125 127 1982
6/23/74 791 524 421 127 128 1991
6/24/74 792 526 421 128 130 1997
6/25/74 794 529 421 129 131 2006
6/26/74 796 532 422 130 132 2012
6/27/74 797 536 422 132 133 2020
6128774 799 539 422 122 134 2021
6/29/74 801 542 423 134 136 2036
6/30/74 802 545 423 136 137 2043
7/ 1174 804 548 _ 623 137 134 2050
77 2174 805 551 424 - 138 139 2057
7/ 3774 807 554 424 140 140 2065
-1/ 4/74 808 557 424 141 142 2072
7/ 5/74 810 560 425 142 143 2080
7/ 6/74 811 563 425 144 144 2087
_24_2/74 813 566 425 145 145 2094
7/ 8/74 Bl4 569 425 146 147 2101
77 9774 8lé 572 426 148 148 2110
1/1Q/174 817 574 __ 426 149 149
7/11/74 Bl8 579 426 151 150 2124



45

Table 4. (Contd)

SPECIES CODE NUMBER TOTAL
_DATE i 2 3 4 5 __IMPINGMENT
7/12/74 820 582 426 152 152 2132
7413/%6___ 821 585 424 153153 2138
7/14/74 822 558 427 155 154 2146
7/15/74 824 591 427 156 155 2153
/36 / 76 B82S 5985 4217 158 1517 2162
7/17/74% 826 598 427 159 158 2168
7/18/74 828 601 427 161 159 2176
7719/ 74 829 604 427 162 161 2183
7/20/7%4 830 607 627 164 162 2190
/21774 831 611 427 165 163 2197
7122174 832 blé 4?8 1567 165 2206
7/23/74 834 617 428 168 166 2213
1/24/74 835 620 428 170 167 2220
7425774 836 624 428 171 169 2228
7/26/74 837 627 428 173 170 2235
7/27/74 838 630 428 174 171 2241
4284%h 839 634 428 176 173 2250
7129/ 74 840 637 428 178 174 2257
7/20/74 84l 640 428 179 175 2263
2431174 842 643 428 181 177 2211
8/ 1/74 843 647 428 182 178 2278
8/ 2/74 844 650 428 184 180 2286
8/ 3/Th 845 654 _42B 184 18] 2294
8/ 4/74 846 657 428 187 182 2300
8/ 5/74 847 660 428 189 18% 2308
B 6llh 848 664 428 191 185 2316
8/ 1/74 349 667 427 192 187 2322
8/ 8/74 849 670 427 194 188 2328
B/ 9/T4h 850 574 427 1986 18% 2336
8/10/74 851 677 427 197 191 2343
8/11/74 852 681 427 199 192 2351
8412474 852 684 421 201 194 2358
8/13/74 853 688 427 202 195 2365
8/14/74 854 691 426 204 197 2372
B/15/24 855 695 426 206 198 2380
8/16/74 855 698 426 208 199 2386
8/17/74 856 702 426 210 201 2395
8418/ 4 B56— 205 426 211 202 2400
8/19/74 857 709 425 213 204 2408
8/20/74 858 712 425 215 205 2415
8121/ 74— 858 716 425 217 207 2423
8/22/74 859 719 425 219 208 2430
8/23/74 859 723 424 220 210 2436
_8/24/T— 859 F26—— 426 222 211 2442
8/25/74 860 730 424 224 213 2451
8/26/74 860 733 4264 226 214 2457
8/27/76—— 861 732 423 228—— 216 2465

8/28/74 861 741 423 230 218 2473
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(Contd)

SPECIES CODE NUMBER TOT4aL
-—DATE 1 2 3 4 5 _IMPINGMENT
8/29/74 861 744 423 232 219 2479
8/20/74 __ 862 748 422 234 221 2437
8/31/74 862 751 422 235 222 2492
8/ 1/74 862 755 421 237 224 2499
9/ 2474 863 159 421 239 _ 225 2577
9/ 3/74 863 762 421 241 227 2514
9/ 4/74 863 766 420 243 228 2520
9/ 5/74 863 170 420 245 230 2528 .
9/ 6/74 863 773 419 247 232 2534
9/ /74 863 177 419 249 233 2541
9/ 8774 8563 281 418 251 235 2548
9/ 9/74 863 784 418 253 236 2554
9/10/ 74 863 788 418 258 238 2562
9/11/74 863 192 417 251 240 _ 2569
9/12/74 863 795 417 259 24] 2575
9/13/74 863 799 416 262 243 2583
_9/14/74 863 _ 803 415 264 244 2589 .
9/15/74 863 807 415 266 246 2597
9/16/74 863 81l 414 268 248 2604
9/17/%74 863 814 414 210 249 2610
9/18/74 863 818 413 272 251 2617
9/19/74 863 822 413 274 253 2625
9720776 862 826 412 276 254 2630
9/21/74 862 830 411 278 256 2637
9/22/74 862 833 411 281 258 2645
Q/23/74 861 837 410 283 259 2650
9/24/74 861 841 410 285 261 2658
9/25/74 861l 845 409 287 263 2665
9/26/74 860 849 408 289 264 2670
9/21/74 860 853 408 292 266 2679
9/28/74 859 856 407 294 268 2684
_9/29/74 859 860 406 296 269 2690
9/30/74 858 864 405 298 271 2696
10/ 1/74 858 868 405 301 273 2705
10/ 2/74% 857 812 404 302 215 2711
10/ 3/74 857 876 403 305 276 2717
10/ 4/74 B56 880 402 308 278 2724
10/ 5774 855 884 402 310 280 273)
10/ 6/74 855 888 401 312 281 27137
10/ 7/74 854 892 400 315 283 2744
10/ 8414 853 894 399 - 317 - 285 ___ 2750
10/ 9/74 852 900 398 319 287 2756
10/10/74 852 904 393 322 289 2755
10711774 851 208 397 324 290 27120
10/12/74 850 912 396 327 292 2717
10/13/74 849 916 395 329 294 2783
10714774 848 920 394 332 296 2790
10/15/74 847 924 393 334 297 2795
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Table 4. (Contd)
SPECIES CDOE NUMBER TOTAL
DATE 1 2 3 5 _IMPINGMENT
10/16/74 846 928 392 33 299 2801
10417424 B4S 932 391 3139 301 2808
10/18/74 844 936 391 341 303 2815
10/19/74 843 940 390 344 305 2822
1020/ T4 B42 944 389 A44 A06_ 28217
l10/21/74 778 874 353 307 279 2591
10/722774 177 878 352 309 280 2596
10/23/74 778 881 35} 311 282 2600
10/24/74 174 885 350 3214 - 284 2607
10/25/74 773 869 349 316 285 2612
10426474 771 893 348 318 287 2617
10/727/74 170 897 347 321 289 2624
10/28/74 768 900 3406 323 290 2627
10429474 167 904 245 325 292 2633
10/30/74 765 308 344 328 294 2639
10/31/74 763 912 343 330, 296 2644
11/ 1474 162 916 342 333 297 2650
11/ 2/74 760 920 341 335 299 2655
117 3/74 758 923 339 337 . 301 2658
11/ 4/74 157 927 3138 340 3103 2665
11/ 5/74 755 931 337 342 304 2669
11/ 6/74 753 935 336 345 306 2675
EEWAR ¥i I 751 939 33% 347 308 2680
11/ 8/74 750 943 334 350 - 310 2687
il/ 9/74 748 947 332 352 a1 2650
1l1410/74 146 951 33)] 355 313 2696
11/711/74 682 876 298 312 284 2453
11/12/74 680 280 296 315 286 2457
BRWAR VA I U\ ) E—Y1 295 317 287 2460
11/14/74 676 887 294 319 289 2465
11/15/1% 674 890 293 322 291 2470
BRWAY Vi 7SS 3 & RS -1 291 324 292 2473
11/17/74 669 898 290 328 294 26477
11/18/74 667 901 289 329 296 2482
1)/19/74 6465 905 288 3131 297 2486
11/20/74 662 509 286 333 299 2489
11/21/74 660 912 285 336 301 2494
11422174 . 658 916 284 3ag 302 2498
11/23/74 655 920 282 340 304 2501
11/24/74 653 923 281 343 306 2506
A1L254h— — H50 927 280 345 307 2509
11726/74 648 931 278 347 309 2513
11/27/74 645 934 277 350 311 2517
11428474 b4z 938 276 352 312 2520
11/29/74 640 942 274 355 314 . 2525
11/30/74 637 945 213 357 316 2528

22/ Th— 453 678 1G4 257 227 1809

12/ 2/74

451

681

193

259 228 1812
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Table 4. (Contd)

SPECIES CODE NUMBER . TOTAL
DATE 1 2 3 @__ 5 (“PINGMENY
12/ 3/74 449 683 192 260 229 1813
12/ 4/14 447 686 191 262 _ _ 23¢c . ___18l6_
12/ 5/74 445 689 150 264 232 1820
12/ 6/74 443 691 189 266 233 1822
12/ 7/17% 441 694 188 268 236 1825
12/ 8/74 439 697 187 269 235 1827
127 9/74 437 699 186 271 237 1830
_12/10/174 434 102 185 273 238 1832
12/11/74 432 705 1.3 275 239 1834
12712774 430 707 182 21 240 1836
12/13/14 428 710 18 279 .. 242 1840
12/14/74 425 713 180 281 243 1842
12/15/174 423 716 179 282 244 1844
12716714 381 653 158 2464 220 1658
127171/74 381 653 158 246 220 1658
12/718/74 381 652 158 244 220 1657
12719774 380 652 158 245 219 1654
12/20/ 7% 380 651 157 245 219 1652
12721774 380 651 157 245 219 1652
12722776 379 650 157 244 219 1649
12/23/74 379 650 157 244 219 1649
12/24/74 379 649 157 2664 218 1647
_12/25/% 378 649 157 244 218 1656
12/26/74 378 648 156 243 218 1643
12/27/74 376 648 156 243 218 1643
_L2/228/774 377 847 156 243 218 16461
12/29/74 377 647 156 242 217 1639
12/30/74 37 646 156 242 217 1638

12/31/74 376 6468 156 22 217 1637
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Table 5. Assumptions in Simulated Impingement Values
for the Four Conditions

Function Assumption

Flow function Constant at the rate of 144 million gallons per day during
the months of May through November. Constant at the rate
of 100 million gallons per day during the months December
through April.

Fish density Assumed density values available at an interval of one
month from April through November.

Probability or For Simulation One: Constant value of 0.2 used for all

function species and for the entire year.

For Simulation Two: Constant value for each of the five
species but different between species. Used values 0.1 for
species 1, 0.15 for species 2, 0.3 for species 3, 0.2 for
species 4, and 0.25 for species 5.

For Simulation Three: Probability values variable over
time: linearly decreasing from April to July, constant
from August to September, linearly increasing from October
to January, and constant for February to March.

For Simulation Four: Probability values variable over time
and between species: One species having highest impinge-
ment probability from April through July, another species
having highest impingement probabilities during October
through November. :

4, CONCLUSIONS AND RECOMMENDATIONS

This simple model has incorporated the biological and physical condi-

tions for determining expected daily fish impingements. It promises to be of
value in environmental assessment work. At this stage the model-development
process is complete through its first iteration. To complete the work further,

several steps are recommended:

(1) That validation, testing, and modification be carried out and
completed in the near future;

(2) That the model be expanded to incorporate age-specific impinge-
ment structure;

(3) That the model be corrected by expanding it with a fish popula-
tion dynamics model, thereby enabling one to predict and evaluate the impact
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(4) That empirical estimation be given further attention so that
statistically reliable methods can be utilized in generating the various com-
ponents of the model;

{5} That studies and investigations regarding the fish impingement
probabilities be carried out.



