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A r<DDEL FOR PREDICfiNG FISH IMPINGBŒNT AT COOLINC WA'IF.R INTAKES 

by 
Ishwar P. Murarka 

ABSTRACI' 

A mathematical madel i111::. ùeen developed to predict 
fish impingement at cooling water intakes at power plants. 
Conceptual developnent includes the fonnulation of mathe­
matical functions that relate environmental factors to fish 
impingement. Although the impingement simulations shawn in 
this report are theoretical, explicit fnrms of the component 
functions are being obtained. The madel 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 environmental 
cor..ditions. 

INTRODUCTION 

~bst power plants with once-through cooling, and sorne with closed­
cycle systems, ùraw water from rivers, lakes, and ponds where fish reside. 

Often a nt~ber 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 .>erious concem in environmental assessment work. Existing power 
plants monitor the ir water supplies and report fish ldlls, and applicants 
sm::king plar.t construction permits predict impingement mortality as best they 

canon 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. 
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1. FOID-n.ILATION OF 1HE .r.JJDEL 

1.1 FACTORS AFFECTING FISH IMPINGEMf~ 

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 fis.h and an impact surface (screen) are nec­
essary conditions. 

The flm" of water through the screen with sufficicnt velocity 
to impinge fish is a cause. 

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

The fish's behavior (swim speed, sensing ability, and other 
responses) influence the prohability of impingemcnt. 

Hydrologie and physical conditions of the intake region are 
other determinants. 

The location and design of the intake determine to what degree 
i t is an "intens i ty region" for irnpingernent. 

Obstructions that reducc the probability of a fi-;h reaching 
the screen act as moderators. 

It seems reasonable that a satisfactory first approximation of the 
irnpingement rate cao be obtained by considering prirnarily 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 cf deviees 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 sirnply change the probability factor of the principal functions. 

1.2 THE .r.JJDEL EQUATION 

Three principal variables for deterrnining the fish irnpingement rate 

' ere chosen 1md assembled by logic to form the follmving equation (model): 

Ï(t) 
k 
L pi (t) • Q(t) • Di (t). 
i=l 

(1) 



\vhere: 

i (t) 

p. (t) 
1 

7 

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

the probability that an individual fish of species i will 
be L~pinged on the screen at time t, given that the fish 
.is present in a defined "zone of influence" or "intensity 
region," 

Q(t) 

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

1 / = the number of fish of species i in a unit volume of water 
in the zone of influence at time t. 

In this fonn the mode! is simply a probability-weighted proàuct 

function: i.e., 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 ~•d add them to get the 
total for all spec-~s. 

For a continuous ca~je we can write an integral ftmction of 

Equation 1 as: 

Then, for an interval, say ~t = t1 - t 0 , a cumulative fish impingement 

value [I(M)] is obtained by the integration of Equation 2 for the perioà 

t 0 to t 1 : 

= :E 1 l<[ t 

i=I fa 
In arder to use the mode!, one must know the form of each of 

the three functions Pi, Q, and Di. To formulate t~e functions precisely, 

(2) 

(3) 
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one must know the engineering details of the intake system and the behavioral 

characteristics of each species of fish involved. Altematively, approxima­

tions based on empirical estimates may be useJ. Let us examine some explicit 

fonns of these functions. 

As for the probability function Pi(t) in rquaticn 1, it is apparent 

that individuals of the sante species faœ different degrees of risk at di ffer­

ent times of the year. Large fish can swim fas ter and longer th<m sma Il cr 

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), s\o~irruning speed (S), <md veloci ty of the intake 
water (A) as follows: 

P. (t) = G. (T,S. ,A) (4) 
1 1 l 

Both S and A are continuous variables within certain limits, so h'C 

can integrate the fUTlction Gi over their domains. ArJ since T is a ftmction 

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

{ G. (T,S. ,A)dS dA =- ( 
lA 1 1 Js 

(5) 

and the result 13 a time-dependent form of our original ftmction Pi(t). That is, 

P. (t) = ( { G. [f(t) ,S. ,A] dS elA • 
1 Js }A 1 1 

(6) 

Although we do not know the exact form of this function, we can make some 

assumptions and/or numerical simulations. A hypothetical fonn of this ftmc­

tion is given in Fig. 1. 

An example of Q(t) is given in Fig. 2. This shows \<Jater being 

pumped at a constant rate from time t 0 to t 1 , then reduced. The rest of the 

figure shows four more changes at times t 2, t 3, t 4 , and t 5. The function is 

continuc'JS in time. It is cons ide red typical of power plants ir mi nor drifts 

and surges of the pwwps are ignored. 

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

t (days of the year) 

Fig. 1. A Hypothetical Form of Pi(t). 

1 -E 
Q. .,. -
0 

1 1 . 1 

•o t, t2 t3 t4 t!5 

t (days of the year) 

Fig. 2. A Hypothetical Tir -~ependent Flow Function. 
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many variables. Biologists have been studying fish location for a mnnber of 

years, Lut our knowledge is still restricted to sorne very broad generalities. 
For example, we know the time pPriods when sorne fish species (alewives, srnelt, 

etc.) in Lake Michigan migrate toward shore and when they migrate to deep 

water. Such movernents have been related to the temperature of the water, but 
additional factors, such as spavming drives, food supplies, feeding habits, 

etc., determine sorne of the seasonal migrations for a number of species. 

An assumption that fish density distribution is a function of tempera­
ture does not quite provi_de a repre~~ntable mathematical hmction. For 

example, once a fish migration toward shore has begun, actual temperature 

oscillations or temperature changes of a fev; degrees do no .. produce corre­
sponding cha~ges in the fish densities. 

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

following equation: 

Di(t) = Fi(T,t,W,C,H) , 

where T is temperature and ls a function of time, i.e., T = f(t), 

t is time, 
W is water quality parameter for use as circumstances demand, 

C is the height of the water coltnnn, and 
H is a food-supply and feeding-habit parameter for use as cir­

cumsta~ces demand. 

(7) 

Ir this conceptualized form of the fish density function, most of the 
relationships cannot be expressed by a parsimonious mathematical functi.on. 

Therefore, approximations can be made by the use of empirical measur~nents. 

Because of logistics, economies, and a number of assumptions regarding the 
measurements, we often have only a poor vi.sualization 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 tmknown efficiency of sampling gear and the 

unknown probability laws that describe the randœnness of the quantities and 

distributions of fish in a water body. 

Sorne 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 
\vill look into the modifications of these approximations. 

An example of a hy~othetical Di(t) function is shawn in Fig. 3. 

---
0 

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 Ï(t) for various assumptions regarding 
P

1
. (t), Q(t) , and D. (t). If we make the assumption that P. ("r) is constant over 

] l 

time, we will get the following reduced form of Ï(t): 

k 

Ï(t) = L: P. • Q(t) • D. (t) • (8) 
i=l 1 1 

k· 
}: 
i=l 

So, Ï(t) = Q(t) • P. • D.(t). 
1 1 

Another asstm1ption, if introduced, can be made to further simplify 

the equation. This assumption is that Pi' s are constant for ali species. 
That is, 

(9) 
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k 

Ï(t) = P • Q(t) • l: Di(t) 
i:=l 

(IG) 

Under this second asstmlption the sum of densi ty fum:tions over all 
species implies that ali we nced know is the ntmJber of fish per unit volume of 

water. No breakdo\~ by species is necessarf. This can be written as follows: 

where 

i (t) = P • Q(t) • R(t) , 

k 

B(t) = ~ D.(t) . 
i=l 1 

(11) 

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

by making a logarithmic (natural base) transformatioa on bath sides, 

i.e. • log i(t) = log P + log Q(t) + log B(t) 

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

have modified the Equation 11 re lationship, i.e. , 

log f(t) = log P + s1Iog Q(t) + B2log B(t) . 

Altematively, this equation can be written as 

Ï(t) = P • Q(t) 131 • B(t) 13
2 

(12) 

(13) 

(14) 

Now, if we make the further asstmJPtion that the value of P is equal 

to 1, we reduce the equation to the following: 

Ï(t) = Q(t) • B(t) (15) 

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

Ï(t) = Q • B(t) (16) 

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

ft36s 
I(~t) = I(t365) - I(t0) = Q • B(x)dx . 

ta 
(17) 

A discrete approximation of Equation 17 will give \15 the results of Equation 18. 

I(~t) = I(t ) _ I(t) =(tata~ water pwnped). {mean_fish density) (lS) 
365 0 dur1ng the year \ dur1ng the year • 
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The a~ove discussion involves a sequence of s:ûmplifications of the 
problem of predicting imringement 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 
tJle 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 nonnal distribution is given as in 

Equation 19. 

C.I (at 95% confidence level) I (Lit) ± [2 • S.D. of I (llt)] , (19) 

and 

S.D. of I(Lit) = (total water pumped) • (S.D. of mean fish density), (20) 

wherc S.D. denotes standard deviation. 

If thes~?~ of the sample used to determine the mean fish-density 
statistic is large, we can assune 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. Er.lPIRICAL ESTIMATION OF lliE FONCTIONS IN THE MJDEL 

2.1 FLOW FUNCTION 

Generally the flow function Q(t) is constant valued for any long 
period 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: 

cl for tl < t ~ tz , 

Q(t) = c2 for t 2 < t ~ t 3 

0 for t 3 < t ~ t 4 

(21) 
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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 dawn 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 fo~ 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 madel the temporal pattern of a 
given subpopulation. An extension can be made by means of a compound Poisson 

di~tribution 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 (o2 ) of the distribution: 

i.e.' \.l=À, and (22) 

Additionally, a suc<~ssive value {for short time periods) would be 

heavily dependent on the P' .::vious observation. Fish density values on a daily 
basis are given by: 

where 

oi(t) = a[Di(tj_1)+ z1 VDi(tj-l)1 + (1-a)[ni(tj)+ z2 ~Di(tj) 1 (23) 

t. 1 < t < t. ' ]- - - J 

0 <a< 1 and is equal to: (tj - t) .' ( tj - tj_ 1), and 

Z is a uniformly distributed random variable between -1 

and 1. 

If z
1 

= z2 = 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 sorne rare process the procedure '~ill not be able to predict it. 

2.3 PROBABILITY RJNCfiON 

The probability function is difficult to fonnulate explicitly; more 
research is needed before precise formulation is possible. Hmvever, an approxi­

matjon can be made rather easily. 

The probability, or risk function, is a reflection of the behavioral 
traits of the fi~hes and the modification of these traits induced by the 

hydrologie 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), swi.Jmning 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: 

and the value will lie between 0 and 1. 

The ranges of the variables are: 

if T < T then T = T . min' min 

if T > Tmax, then T = Tmax 
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A. <A<A 
"lnln - - max 

if A < 1\nin, then A = J\nin 

if A > Amax• then A = Amax 

if s < sm in' th en s = smin 

ifS > Smax, then S = Smax 

ifL 

L. <L<L "1llm - - max 

< T. then L = Lmm. "1llin' 

if L > Lmax• then L = Lmax 

For this investigation, simulations baseù on assumed probability 
values have been carried out. More work is in progr~ss 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 

simulat~ons carried out utilizing the prediction mode!. 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. Interpol~tion 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 · 

sorne adjustments to function forms, the model could be adopted for prediction 
in the impact assessment work. 



17 

Table 1. PreJ 1 .:ted Da il y Fish Impingement: Simulation 1. 

SPECIES CODE NUI1BER TOTAL 
---DAl-E. z 3 ' 5 1 1-!P !NGMENT 

1/ 1/74 zoo 24 100 1000 0 1324 
-11-- 'l-/1-4 263 46 145 llU 0 -1595 

11 3/74 263 46 145 1141 0 159.5 
1/ 4/74 263 46 145 1141 0 1595 

--l--t----S-.'-14 Z63 46 1~5 1Ul 0 159.5--
1/ b/14 263 46 145 1141 0 1595 
1/ 7174 263 46 145 1141 0 1595 

-J...L.S/...14 263 46 l{t5 lh1 0 1595 
1/ 9/74 263 46 145 1141 0 1595 
l/10/74 263 46 145 1141 0 159.5 

-l.-LUl14 Z63 ~6 us L LU 0 11125 
l/12174 263 46 145 ll41 0 1595 
1/13/74 263 46 145 1141 0 1595 

----l-1-14 tl4 263 ~6 ltt5 1191 0 1595 
1/1!>174 263 46 145 1141 0 1595 
1/16174 263 46 145 1141 0 1595 
11TH74 263 46 us 1141 0 1595 
1/18174 263 46 145 1141 0 1595 
1/19174 263 46 145 1141 0 1595 

-l-.lZOtlft 263 46 1{65 llltl a 1595 
1/21/74 263 46 145 l141 0 1595 
1122/74 263 46 145 1141 0 1595 
1 .l23tllt 263 (t6 us lUl 0 1595 
1/24174 263 46 145 1141 0 1595 
1/25174 263 46 145 1141 0 1595 

----l-t-26.l14 -63 46 145 1141 0 1.595 
1127174 263 46 145 1141 0 1595 
1/28174 263 46 145 1141 0 1595 

-l-4-9tl4 Z63 46 145 1141 0 1595..-
l/30174 263 46 145 1141 0 1595 
l/31174 263 46 145 1141 0 1595 
?.1- ltl4 Z63 46 us U-4-1- 1595 
21 2/74 339 78 196 1318 0 1931 
21 3/74 342 80 l9~1 1343 0 1959 
~L 41."!4 34'l 82 192 1369 0 19-SA-

21 5174 347 84 190 1394 0 2015 
21 6/74 350 86 188 1419 0 2043 

_zt Ul4 353 88 186 1'~5 0 2022 
21 8174 356 90 184 L470 0 ZlOO 
21 9174 359 92 182 1495 0 Z128 

-U-l-O-I-11t 362 94 180 . 1.521 0 2151 
2/ll/74 365 95 178 1546 0 2184 
2/12174 368 97 176 1572 0 2213 

-U-l3il4 .3l1 99 11' L592 0 Z2U 
2.114/74 374 101 112 1622 0 2269 
2/15/74 376 101 170 1048 0 2297 

--2-t-lot.:r. 4- 319 105 168 1-b:t:J 0 ZUS..--
2/17/74 382 107 166 1698 0 2353 
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Table 1. (Contd) 

SPECiES CODE NUMBER TOTAL 
_ _one 1 2 3 4 ____ , __ _j.r1~.M..E..IiJ'-

2/18174 385 109 164 17Z4 0 2382 
_ _l.jJ!l/14 3!18 111 l6Z 1H9 -_____ o_. Z410 

Z/20/74 391 113 160 1774 0 2438 
2121174 39ft 115 158 1800 0 Z4f)7 

__ll_l.?.l '1 ~ __l97 U'1 155 l6Z~ Q_ Z~94 
2123/74 400 118 153 1851 0 zszz 
2./24174 403 l20 1!;;1 1876 0 2550 

_2.j_ZJ./14 4Q6 l~Z 149 19Ql Q Z278 
2/26/7'+ 406 124 Lit 7 1927 0 2606 
2/27174 411 126 145 · l95Z 0 2634 
2lZBl1~ H4 1ZS U3 1211 Q Z~L 
3/ 1174 41i 130 141 2003 0 Z691 
3/ 2174 420 132 139 2028 0 27!9 
3.l ~n~ 423 l:H 1~7 20~3 Q l_1!!]_ 
31 4/74 426 136 135 2079 0 2776 
3/ 5174 429 138 133 2104 0 2804 
3l fJ.l1~ 4H 140 131 2130 0 .z_m__ 
3/ 7174 435 142 129 2155 0 28u1 
31 8/74 438 143 127 2l80 0 2888 

Jl 9.l1~ ~(tQ U5 lZ5 ZZQ6 Q 221~ 
3/10/74 443 147 123 2231 0 2944 
3/11174 446 149 121 2256 0 2972 
3ll2L1[1 ~ti lH 119 zzaz Q 3QQ1 
3/13/74 45Z 153 117 2307 0 3029 
3/14174 455 155 114 2333 0 30~7 
3l1Sl1~ ~2e lS'1 112 2~8. Q 3Q8_2__ 
3/16/74 461 159 110 2383 0 3113 
3/17/74 464 161 108 2409 0 3142 
3l1Bl1~ ~b1 163 106 Z~H 0 ll10 
3/19174 470 165 104 2459 0 3198 
3/20/74 472 167 102 2485 0 3226 
3l2l/Ut ~.I.S 168 lQQ 2510 0 . 32..li_ 
3/22./74 478 170 ~8 2535 0 3281 
3/23/74 481 172 96 2561 0 3310 
3Lal1~ ~8~ 11~ 24 Z286 0 3li.L 
3/25/74 487 176 92 2612 0 3367 
3/26174 490 178 90 2637 0 3395 

_lflll.ll. ~2i lBO 88 26.6L, 0 3~-
3/28/74 496 182 86 2688 0 3452 
'31?.9174 499• 184 84 2713 0 3480 

_3l'Jn..l..li. SQL--186____82_ -- --Z.l3.8 -·- __ Q _____ --~5Jll __ 
3/31174 SOit 188 80 . 2764 0 3536 
4/ 1174 507 190 78 2789 0 3564 

_!t./_2.l71t 6..U l~i lZQ 2~i5 0 ltO.Qi_ 
4/ 3/74 674 2lt6 124 29b5 0 4009 
4/ 4174 708 21t4 127. 2915 0 ft014 

..Jt.L3J_jfj ___ _li 1 2 !tl Ul 2.9.05 0 ltQll_ 
4/ 6174 774 239 131t 2875 0 4022 
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Table 1. (Contd) 

SPECIES CODE NUMBER TOTAL 
DATE 1 2 3 4 5 IMPINGMENT 

41 7174 807 Z36 138 2845 0 4026 
~~-~4 .840 234- 'tl 2815 0 4Q3()_ 

41 9/74 874 231 145 2185 0 4035 
4110/74 907 229 148 2755 0 4039 

-4LU . ./-"Z-4 9/tC zz:t 52 21Z5 0 4Q(t(t_ 
4112174 973 224 15.5 2694 0 4046 
4113/74 1007 222 159 2664 0 4052 

-4.Ll-4 /.1ft lOltO 21~ 162 263tt a 4055 
4115/74 1073 217 16() 2604 0 4060 
4116/74 1106 214 169 ZS74 0 4063 

_4-LJ;:U74 1132 212 113 25U 0 lt0ô8 
4118/74 1173 209 176 2514 0 4072 
4119174 1206 207 180. 248ft 0 4017 
4 /.7.0/.".l/1• 1Z3g 7.04 183 2ft 54 0 4080 
4/21174 1272 202 187 l424 0 4085 
4/22/74 1305 199 190 2394 0 4088 

-4./.ll4'+ 1339 19:2 l9~ 2364 0 lt09~ 

4124174 1372 194 197 2334 0 4097 
4125174 1405 192 201 2304 0 4102 
4/..26/7.4 U38 190 20~ Z213 !l U05 
4/27/74 1471 187 208 2243 0 4109 
4128/74 1505 185 211 2213 0 4114 
4l29/1.4 1538 182 215 2183 a ltll..B--
4/30/74 1571 180 218 2153 0 4122 
SI 1174 2246 248 310 2972 0 ,776 

-S.I.-U-.74 2293 245 315 ~930 0 51.8.3..-
SI 3174 2339 241 3ZO 2888 0 5788 
SI 4/74 2386 238 325 2846 0 5795 
SI. S/.7.4 Ut32 z:u 330 ZSOlt 0 580.Q.__ 
5/ 6174 2479 231 335 276~ 0 5807 
51 7/74 2525 227 339 2720 0 5811 
~4 25!. ZZt• H~ 26::]:8 0 5811 

51 9{74 26l8 221 349 2635 0 ~823 

5/10174 Zo64 217 ~54 2593 0 5828 
--5-t..l-U-1-4 n.n zu 359 2551 0 5835 

5112/74 2757 210 364 2509 0 .5840 
5113174 2804 207 369 2467 0 .5847 

-~-4-a4 2850 Z03 314 2425 0 ,8-ll.-
5115174 2897 zoo 378 2383 0 5858 
S/16174 2943 196 383 2:341 0 .5863 
S!l71:t4 2990 l-93 388 2299 0 5810 
5118/74 3o36 190 393 2257 0 .5876 
5/19/74 30U 186 398 Z214 0 .5861 

-5./.2Q./-1.1t. 3J..2.9 l-83 t.Ol 2U2 0 5882 
5121174 3176 179 408 2130 0 ~873 
Sl2lt11t 3222 176 413 2088 0 5899 

-5-/..l.U 3lt---ll6.9 -J.-72 U1 201.6 0 590~ 
5/2.4/74 3315 U9 422 Z004 0 ,910 
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Table ~- (Contd) 

SPECIES CODE NUMBER TOTAL 
DATE 1 2 3 ___ 't _. __ 5 I MP lNÇi..MJ;N_T_ 

5125/74 3362 165 427 1962 0 ,916 
St.26.l1!J. J_'t os _______ u.z 4_3l ___ l9ZO -·- _Q 59.Z~-
5/27/74 3455 159 437 ).87e 0 59.i:.9 
5/28/74 3501 155 442 1835 0 5933 

__2./_1.9_l1!J. 3 H.IL ___ q __ _t; Z ~47 179l Q__ _ _22_iQ__ 
5/30174 3594 148 452 1751 0 5945 
5/31174 3b41 145 45é l709 0 .5951 
~l llllt 3667 ____ 141 ~61 1667 0 5956 
bi 2/74 396b 205 569 1882 0 6642 
6/ 3/74 396ft 206 563 1880 0 6613 
bl ill.!! 3~H~ 2Q~_5~.9 a1a 0 ~5~ 
6/ 5174 3920 2.07 550 1877 0 6554 
6/ 6/74 3897 zoe 544 1875 0 6524 
él 1L1~ 3S:Z~ zoa S38 lSH Q 6~92 
6/ 8174 3853 209 531 1872 0 6465 
6/ 9f11t 3830 2.10 525 1871 0 6436 

_Ml..a174 3808 211 Sl9 1862 Q 6~Ql_ 
6/11/74 3786 211 513 1868 0 (,378 
6/1Zi74 3764 212 506 1866 0 63<t8 
6Ll3l1~ 31~1 213 !iQO 186~ Q bllL. 
6/14174 3719 2U 494 1863 0 6289 
6/15174 3697 214 488 1861 0 6260 
6L l6lH 3~_75 215 ~81 ..1.8.60 Q 6~li_ 

6/17174 3652 216 475 1858 0 6·201 
6/18/74 3630 216 469 1857 0 6172 
6Ll2LUt ____li_Q_8 217 ~63 18.25 Q 6l!tL. 
6/20174 3585 218 4~·6 1854 0 6ll3 
6/21/74 3563 218 450 1852 0 > -- 6063 
6l2Z/1fi 3541 Zl2 !t44 1820 Q .6.o2L 
6/23/74 3519 220 436 1849 0 6026 
6/24/74 3496 221 431 1847 0 5995 

_bl.llJ_14 H1~ 221 42.~-----1.8.46 Q 52b6 
6/26;;4 3452 222 419 1844 0 5937 
6/27/74 3430 223 413 1643 0 5909 

..JJ./28.1li H01 223 ~Q6 __j.lil Q 5611_ 
6/29/74 3385 224 400 1840 0 5849 
6/30174 3363 225 394 1838 0 5820 
u 111~ 3HQ 226 3.88 1831 Q S_lti_ 
7/ 2/74 3318 226 381 1835 0 5760 
7/ 3/74 3296 227 37~ 183'3 0 5731 

_:z.LJtJJ..4 ____ ~2.1.it___..z2a_ ___ 16.9 ____ --l_832 ___o ___ ~7.Ql_ 
11 5/74 3251 228 363 1830 0 5672" 
7/ 6174 3229 229 3Sé 1829 0 5643 

_:zL:J.LL4_--.:2 201 -2J_Q_____J5 0 1821 0 5Cù!t_ 

7/ 8/71t 3l8S 231 :H4 1826 0 5586 
7/ 9174 3162 231 338 1824 0 ,555 

..:J..l..l oJ 1 4 ~~40 232 :Ul .l.82i 0_' S_RL 
7/ll/74 3118 231 325 1821 0 5497 
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Table 1. (Contd) 

SPECtES COOE NUMBER TOTAL 
--DA-fE 1 2 3 lt s lMPlNGH-él'U 

7/12/74 3095 233 319 1819 0 - 5466 
~l--3114--3013 --2.31.. 3U ltl8 0 5-43-8-

7/14174 3051 2H 306 1816 0 5408 
7/15174 3029 Z36 300 1815 0 5380 

----+J--1. ô 1-7 4 3006 2-l~ 29~ 1813 0 53!éL-
7/17174 2984 237 zsa 1812 0 5321 
7/19174 2962 238 281 1810 0 5291 

~-!-9-171• 25140 238 215 1609 0 5262 
7/20/74 2917 239 Z69 1807 0 5232 
7/21/74 2895 240 263 ~8C!S 0 5203 
7/221!4 2873 Zltl 256 l804 0 Sl1~ 
7/23/74 2850 241 Z50 1802 0 5143 
7/24/74 2828 242 244 1801 0 5115 

----U-2 5--1--:J-,. 2806 2t.3 238 1199 0 508,_____ 
7/26174 2784 Z43 231 1798 0 5056 
7/27/74 2761 244 225 179ô 0 5026 

---+1-2 8 1-1.4 21-3-Cil 245 ZlSI 1795 0 4998 
7129174 2717 246 213 1793 0 4969 
7/30/74 2&95 246 206 1792 0 4939 

~'--3--1./74 --2..612 247 200 1790 0 le909 
BI l/74 2650 248 194 1788 0 4880 
8/ 2174 2628 248 188 1787 0 4851 

---61--3-1--1-lt-------- -----2 6 0 5 249 181 1185 0 4820-
81 4/74 2583 250 175 1784 0 4792 
8/ 5/74 2561 251 169 178:. 0 4763 

--S-1---6-1-::t 4 25351 ~s 1 163 1181 0 4734 
al 7174 2516 252 156 1779 0 4703 
at 8/74 2494 253 150 1778 0 4675 

-3-1--9-f-_:1-4 2412 253 14t. ll::Z6 0 464-5--
S/10174 2450 ZS4 l38 1774 0 461ô 
8/11174 2427 255 131 1773 0 4586 

-S-/-l-2--/.74 -----2-40 5 256 125 llH 0 455--L-
8/13174 2383 256 119 1770 0 4528 
8/14/74 2360 257 113 1768 0 4498 

--8-t-l-.5-1-14 2338 258 lOb 11b:l 0 {t{tf.a9 

8/16174 2316 258 100 1765 0 .4439 
8117/74 2294 259 94 1764 0 4411 

-aJ.l!l-'-4 2211 260 .as l1bZ 0 -43Al 
8/19/74 2249 261 81 1760 0 4351 
8/20/74 2227 261 75 17;9 0 4322 

~I-l-l-I lit 2205 Z62 69 ps~ 0 4~ 
8/22/74 2182 263 63 1756 0 ltZ~~ 

8/23/74 2160 263 5ô 17.54 0 4Z33 
-a 1- 2 4-I-7ft 21.38 ab tt 50 P53 0 4Z.o.5.-

8/25174 2115 265 44 1751 0 4175 
8/26174 2093 266 38 1750 0 4147 
~ 12-7 /7 4------20-'1-1 l66 31 1148 0 4Uô-

8/28/74 2049 267 25 1747 0 4088 



zz 

Table 1. (Contd) 

SPEC lES cooe NUMBE!l TOTAL 
~TE 1 ______ L_ J ______ !t_ __ - .. 5 _l tJPJ1'4_Ç_!'1_E._!'tl_ 

8/29/74 20d, 268 19 1745 0 4058 
_jj_31U1!+ ZQ_O~ Z.b-8 13 l7H 0 --- lt Q.4 8 __ --

8/31/74 1982 269 é 1742 LI 3999 
9/ 1174 1960 270 0 1740 0 3970 

.3iL2174 2129 _35..5. () l9_u _____ o - --· lt.'! 99 
9/ 3174 2204 354 0 1929 0 4467 
9/ 4/74 2208 353 0 · 19lZ 0 !,4 73 
2l 5l1!t 2Zl3 152 0 182~ o ______ 4'!~L .. 
9/ 6/74 2218 350 0 1880 0 44'+8 
9/ 7/74 2223 349 0 1864 0 4436 
2l BLH zzza ---.li.8 Q 18~8 ___ o ____ lt4 .2 4 __ 

9/ 9/74 2233 347 0 1831 0 44ll 
9/10/74 2238 345 0 1815 0 4398 

_!Ulll__74 22~3 3H 0 - 112~ () __ ~3~_6_ 
9/12/74 2248 343 0 1783 0 4374 
9/13/74 2253 341 0 1767 0 4361 
2lHlH 2il.1_ HO 0 l1~Q 0 _4~!!_1_ 
9/15/74 2262 3~9 0 1734 0 433.5 
9/16/74 2267 338 0 1718 0 4323 
2ll1.l7Jt 2212 336 0 l1QZ Q ~)j_O_ 

9/18/74 2277 335 0 1686 0 4298 
9/19/74 2282 334 0 1669 0 426.5 
2l20L74 2287 333 0 1623 Q ~z. 7)_ 
9/21/74 2292 331 0 1637 0 4260 
9/22/74 2297 330 0 1621 u 4248 

_5lL23.l.H nol 32~ 0 160~ Q !t2.24 
9/24174 230ô 3:!7 0 1588 0 4221 
9/25/74 2311 326 0 1572 0 4209 
2l2b.J:L4. Z.llf.! 325 Q 1S56 0 ~.lil_ 

9/27174 2321 324 0 1540 0 4185 
9/28/74 2326 322 0 1523 0 4171 
2{29.1.1~ 2331 321 0 150_L_ Q ~U.9 __ 
9/30174 2336 320 0 1491 0 4147 

10/ l/74 2341 319 0 1475 0 4135 
JaL 2!.11J 23~.2___ 311 0 1452 Q ~121 

lOI 3/74 2350 316 0 1442 0 4108 
lOI 4/74 2355 315 0 1426 0 409() 
lOl 5l1~ 236.0 313 Q - 1410 0 40..6..3_ 
10/ 6/74 2365 312 0 1394 0 4071 
10/ 7!74 2370 311 0 1378 0 4059 

-l.O LU.J_4 '31S . 3l.Q ___ JL_. ___ l]_fù__ ___ __Q ______ .!t.O.'t.b ___ 

10/ 9/74 2380 308 0 1345 0 4033 
10/10/74 2385 307 0 1329 0 4021 

J.O.Lll/14 ---.Z.382 306 Q 1313 0 __ (t.QQ.B __ 

10/12/74 2394 305 0 1297 0 399() 
10/13/74 2399 303 0 1280 0 3982 
10ll4L71J ZltO~ 302 Q 12b!t Q _3..9.1..0._ 

10/15/74 2409 301 0 1248 0 3958 
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Table 1. (Contd) 

S?EClES CODE NUMBER TOTAL 
--nA TE 1 2 3 4 5 JMPlNGMENT -

l0/16/74 2414 299 0 1232 0 3~4~ 
-l-OL17 L-7/t 241.9 298-- Q lU-6- 0 3933._ 

10/18/74 2424 297 0 1199 0 3920 
10/19174 2429 296 0 1183 0 3908 

--l~/-2-0t74 llt33 -2-94 a 1161 0 38..9-'t--
10/21/74 2438 293 0 1151 0 3882 
10/22174 2443 29Z 0 1134 0 3é569 

--l.OJ 2 'li-24 2ltA8 290 Q 1118 0 3856 
10/24/74 2453 289 0 1102 0 3844 
l0/25174 2458 288 0 1086 0 3832 

---J...0-/-.2-b-l-"l.1.-- _.2J .. 6 3 2U Q 1010 0 3820 
l0/27174 2468 28, 0 1053 0 3806 
l0/28174 2473 284 0 1037 0 3794 
lOt29tl4 24.77 283 0 1-0Zl 0 :.naL-
l0/30/74 2482 282 0 1005 0 3769 
l0/31/74 2487 280 0 989 0 3756 

4--1-t-----1 /.1-4 2f.t92 ,,9 0 $12 0 31!t3 
11/ 2174 2497 278 0 956 0 3731 
11/ 3/74 2502 276 0 940 0 3718 

--l-l-1-.4 1 7 4 2507 275 Q 924 0 ;3:l0b__ 

11/ 5174 2512 ~74 0 908 0 3694 
ll/ b/74 2517 273 0 891 0 3681 

----l.-U--1-i-11t--- 2 5 2 2 271 a 815 0 lbé8 
11/ 8174 252t. 270 0 859 -o 3655 
ll/ 9174 2531 269 0 843 0 3643 

-l.\-1-l-0-1-1-'---- 2536 2.~8 0 8Z7 0 3631 
lllll/74 2541 Z66 0 8~.0 0 3t 7 
ll/12174 254b 265 0 79~ 0 3605 
ll t l3t24 2551 -16-4 a :ne 0 3593 
11/14174 2556 262 0 762 0 3580 
ll/15/74 2561 261 0 746 0 3568 
-U-4~ 256b 260 0 129 a 3555 
ll/17174 2570 259 0 713 0 3542 
11/18174 2575 257 0 697 0 3529 

-l-.1.--1--1--$-.L 7 ,. 2580 256 0 6Sl 
~ 

0 3511 
11/20174 2585 255 0 664 0 3504· 
ll/21174 2590 254 0 648 0 3492 

-U-.l2l-t-24 2 5 9.5.---- --25 2 a 63Z 0 3479 
11/23174 2600 é:H 0 616 0 3467 
ll/24174 2_605 2'0 0 bOO 0 3455 

....J..+/-2-51-7 4 26-10 2-4-t 0 -5-83 0 3441 
ll/26/?4 2614 247 0 567 0 3426 
ll/27174 2619 246 0 551 0 3416 

-l-W-Z.at-14 262-4 24S 0 53!5 0 34D1t-
ll/29/74 2629 243 0 519 0 3391 
11/30174 2634 242 0 502 0 3378 

-l. 2--1---1-111• -l-8&5 ---l-72 -0---3.4-7 0 2404__ 
1Z/ 2174 1888 171 0 336 0 2395 
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Table 1. (Contd) 

SPECIES CODE NUMBER T~TAL 
DATE l.__. 2 _ ____3_ ~- ~ : ~ ;> 1 NCiMf.NT._ 

12/ 3174 1892 170 0 324 0 2386 
.J.l..L!t Ll4 189~ ____ 1_6_9 Q 3U ____ 0 Z377 
l.2/ 5174 1899 168 0 301 0 23t)8 
121 t:J/74 1902 167 0 289 0 23)8 

_j_2.}_7_/_li_ __ j_2_06 1~7 0 Z.IS. ---··· __ o. '~'l 12/ 8/74 1909 166 0 266 0 2341 
121 9/74 1913 16S 0 255 0 2333 

...lZJ.l.O.L~ ~--..1916 1~~ 0 Z43 c ··----- Z?-23 
12111/74 1920 163 0 232 (J it3i5 
12/12174 1923 162 0 220 0 2305 

.J...Z.L1.3L7 4 1_921__---..l.b_l 0 208 0 _______ 2Z9b _ 
12114/74 1930 160 0 197 0 2287 
12/15/74 1934 159 0 185 0 2278 
l2ll6/.l4 1!UL 158 0 17_!_ 0 _____ H~9 __ 
12/17174 1941 "157 0 162 0 22~0 
12/18/74 1944 157 0 150 0 2251 

....l.2il2L1~ 1~48 lSb 0 132 0 _____ 22-t3 
12/20/74 1951 155 0 127 0 2233 
12/21174 1955 154 0 ll6 0 2225 
l2l22i1~ 1958 J53 0 10~ Q ...2.Z.lL 
12/23/74 1962 152 0 93 0 2207 
12/24/74 1965 151 0 a 1_ 0 2197 

..ll.illLl.4 __ 1_i65L___l.50 0 6~ Q Z l.O 8 __ 
12/~6/74 1972 149 0 58 0 2179 
12/27174 !976 148 0 46 0 2170 

J.2...L 2.B..L1!t._ __ ll1 9 1~1 Q ~5 Q Z.LQJ ___ 
12/29/74 1983 147 0 23 Q 2153 
12/30174 1986 146 0 12 0 2144 

_u /31/7~--~_9_Q__ 14.5 Q 0 Q Zl25 



DATE 

1/ 1/74 
'1/ 2174 
1/ 3/74 
1/ 4/74 
1/ 51'74 
1/ 6174 
1/ 7174 
t/' 8/74 
1/ 9/74 
1/10/74 
1/11174 
1/12174 
1/13/74 
1/14174 
1/15174 
1/16/74 
1/17174 
l/18174 
l/19174 
1/20/74 
1/21/74 
l/22174 
1/23174 
1/24/74 
1/25rt4 
1/26/74 
1/27174 
1/28174 
l/29/74 
1/30/74 
l/31/74 
2/ 1/74 
2/ 2/74 
2/ 3/74 
2/ 4/74 
2/ 5/74 
2/ 6/74 
2/ 7174 
2/ 8/74 
2/ 9/74 
2110/74 
Z/ll/74 
2./12/74 
Z/13/74 
2/14/74 
2115174 
2116/74 
2/17174 
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Table 2. Predicted Daily Fish Impingernent: Simulation 2. 

SPECIES CODE NUMBER TOTAL 
_1 2 3 4 5 lMriNGHENT 

lOO 18 150 1000 _ . _____ 0 '12b8_ 
132 34 217 1141 0 - 1524 
132 34 217 1141 0 1524 
132 34 217 1141 0 1524 
13 2 3 4 2 1 7 114 1 -- -- - 0 1 52 4 -
132 34 217 1141 0 1524 
132 34 217 1141 0 152JL_ ui ____ -34 _____ 2 ff ___ --i f4T _____ o _______ - -l5Z4 

132 H 217 U41 _________ o_ 1524 __ _ 
132 34 217 1141 0 1524 
1212 34 211 U~L ___ , _______ o _______ 152~-
132 34 217 1141 0 1524 
132 34 '217 1141 0 1524 
132- ---- ---:f4 ---- -2-li----.il-41 _0 ____ 1524-

132 34 217 1141 0 1524 
132 34 211 ü4t' ______ -----o- 1s24-
l32 34 217 1141 0~ 152~-
132 34 217 1141 0 1524 
132 34 217 1141 0 1524 
132--- ----34------zt 7---Ïl41 o ïs-v;-
132 34 217 11~_1 ________ Q _____ 1_524_ 
132 34 217 1141 0 1524 
13 2 3 4 217 1141 0 - .- - 1 5 ~ 4 __ 
132 34 217 1141 0 1524 
132 ____ 3_'!__ ______ ?_}. 7 _____ J1~_1 ____ - _0 ____ _1~-~ 
132 34 217 1141 0 1524 
132 34_- 21_7 _ll_~L- ________ o 152_4 __ 
132 34 217 1141 0 1524 
132 34 217 1141 0 1524-
132 34 217 ll4i ----------0 1524-
132 34 l17 1141 0 1524 132 34 21i- i141 _________ o __ ----1524-

169 59 295 1318 0 1841 -
17Ï 60 292 1343 0 1866 --
172 61 289 1369 0 1891 
174 63 285 1394 0 1916 
l75 64 282 1419 0 1940 
17'7 66 279 Î445 - - "() - --- t 967 
178 67 276 1470 0 1991 
180 69 273 1495 0 2017 
lai 10 210 1521 o 2042 
182 72 267 i546 0 2067 
184 73 264 1572 0 2093 
185 74 261 1597 0 2117 
187 76 258 1622 0 2143 
188 17 255 1648 0 2168 
190 79 zsz 1673 0 2194 
191 80 249 1698 0 2218 
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Table 2. (Contd) 

~PECIES CODE NUMBER TOTAL 
DATE 1 2 3 4 5 IMPINGMENT 

2/18/74 193 82 246 1724 0 2245 2119/74 194 _____ s3 _______ z42 --f749·---··---·· ·a ____ 22&a-

~/2ot74 196 85 239 1774 o 2294 
2/21/74 197 Sb 23b 1800 0 2319 
Z/22/74 198 87 233 1825 0 2343 
2/23/74 200 89 230 1851 0 2370 
2124174 . 201 90 227 1876 0 2394 
2/25174 203 - 92 -------·224 f9oi -----·· o - --24-zo-
2/26174 204. 93 _______ .221 1927 0 _____ 2445 __ _ 
2127174 206 95 21e 19.52 --·-- ----o 2471 
2/28/74 207 96 215 1977 0 249~--
3/ 1174 209 -· 98.-- -- 212 20o3 ____ - o 2522 
3/ 2/74 210 99 209 2028 0 2546 

· 3ï 3174 --21.2----ro·o zo6 2orr---- o 2s71-
3/ 4/74 213 102 202 2079 ·----· - () 2596 
3/ 5114 214 103 i~9- 21ri~ 0 2620 
3/ o/74 216 105 · 196 _ ?130 ___ o _ ·- 2647 
3/ 7/74 217 lOb . i93 2155 0 267f-
3/ 8/74 219 108 190 21ao 9 2697 

·-,, 9174 ---- ·-i2o ____ lo9 ·-187 i2o6 o 2iz2 
3/10174 222 llQ ___ ---- _ _18'+ ---· __ 2231 __ - 0 2741 __ _ 
3/ll/14 223 112 181 2256 0 2772 
3 1 1217 4 2 2 5 113 1 7 8 2 2 8 2 ---· . -.. 0 __ . . . . 219 8 
3/13/74 226 115 175 2307 0 2823 
3/14/74 227 116 172 2333 0 2848 3/15/74 229. ---1Tf----:i()cf ___ 2358 ____ 6 ____ i874-

3/l6/74 230 119 166 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 
3/20/74 236 125 153 2485 0 2999 3/21174 238 126-- 15o-- ·2ft_o _________ o _____ 3oi4--
3122/74 239 128 147 2535 0 304~-
3/23/74 241 129 144 2561 0 3075 
3/24/74 242 13~ 141 2586 .. ---·--· 0 3100 
3/25/74 243 132 138 2612 0 3125 
3/26/74 ..... _._2~5 ___ - 134 135 2637 0 3151 
3127174 246 135 J)2 2.662 ____ o _____ 3l75-
3t2st74 248 136 129 2688 o 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/ 1174 254 142 116 2789 ________ o _330L_ 
4/ 2/74. 321 187 181 2995 0 3684 
4/ 3/74 337 l65 18b 2965 0 3673 
4/ 4/74 354 183 191 2935 0 3663 
4/ 5/74 370 181 196 2905 0 3652 
41 6/74 387 179 202 2875 0 3643 
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Table 2. (Contd) 

SPECIES CODE NUMBER TOT AL 
DATE 1 2 3 4 5 1••p J Nv'4ENT 

.41 1114 404 177 . 20? __ 2845 0 3633_ 
41 8/74 420 175 212 2815 0 3!»Z2 
41 9/74 437 174 217 2785 0 3613 
4110174 453 172 222 2755 0 lb OZ 
4111174 470 170 228 2725 0 3593 
4112174 487 168 233 2694 0 3582 
41UI74 503 166 ______ 238 ________ 2664. 0 3571 
4114/74 520 .. 164 243 2634 0 3561 
4115174 536 162 249 2604 0 3551 
4116174 553 161 254 2574 0 3542 
4117174 570 159 259 2544 0 3532 
4118174 586 157 264 2514 0 3521 
4119/74 603 155 279 _____ 2~.8~ 0 3512 
4120174 620 153 275 2454 0 3502 
4121174 636 151 280 2424 0 3491 
4122/74 653 150 285 2394 0 3482 
4/23174 669 148 290 2364 0 3411 
4124174 686 146 296 2334 0 3462 
4125174 703 144 301 2304 0 3452 
4126174 719 142 306 2273 0 3440 
4127174 736 140 311 2243 0 3430 
4128/74 752 138 317 2213 0 3420 
4129/74 769 137 322 2183 0 3411 
4/30/74 786 135 327 2153 0 3401 
SI 1174 1123 1!36 465 297~ 0 . -- '+746 
5/ 2174 1146 184 . 472 2930 -------o. 4732 
51 3174 1170 181 480 2888 0 4719 
SI 4174 119~ 178 487 2846 0 4704 
51 5/74 U16 176 494 2804 0 4690 
51 6174 1239 173 502 2762 ·o 4676 
51 7174 1263 171 509 ?720 0 4663 
SI 8174 1286 168 516 2678 0 4648-
5/ 9174 1309 165 524 2635 0 4633 
5110174 1332 163 531 2593 0 4619 
'Jill/74 1355 160 538 2551 0 4604 
5112174 1379 158 546 2509 0 4592 
5113174 1402 . 155 553 2467 0 4577 

153' - -
560 

.. 
0 4563 5114174 1425 2425 

5115174 1448 150 .568 2383 0 4549 
5116174 1472 147 575 2341 0 4535 
5117174 1495 145 582 2299 0 4521 
5/18174 1518 142 590 2257 0 4507 
5/19174 1541 140 

-·- ·---·· 597 2214 0 4492 
5120174 1565 137 604 

2172------- __ 0 ____ 44-78-

5121/74 1588 134 612 2130 0 4464 
5122174 161Ï 132 619 2088 0 4450 
5/23174 1634 129 626 2046 0 4435 
5124174 1658 127 633 2004 0 4422 
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Table 2. (Contd) 

SPECIES CODE NUHBER TOTAL 
DATE 1 2 3 4 5 HIPINGMENT 

5/25/74 1681 124 641 1962 0 4408 
5126174 1704 121 648 1920 0 4393 
5127174 1727 119 b55 l87B 0 4379 
5128174 1751 llb bb3 1835 0 43b5 
5/29174 1774 114 b70 1793 0 4351 
5130/74 1797 111 677 1751 0 4336 
5/31174 1820 109 685 1709 0 4323 
6/ 1174 1844 lOb b92 16b7 0 4309 
bi 2174 1993 154 853 1882 0 4882 
bi 3174 1982 154 844 1880 0 48~0 
61 4174 1971 155 834 1878 0 4838 
6/ 5174 "19bO 155 825 1877 0 4817 
61 6174 194~ t t;6 ---- (i16 _____ 187_, ________ 0 ---~796 __ 
61 7174 1938 l)b 80b 1874 0 4774 
61 8174 1926 157 797 1872 0 4752 
61 9174 1915 157 788 1871 0 4731 
6/10/74 1904 158 778 1869 0 4709 
6111174 1893 158 769 1868 0 4688 

'6112174 1882 ~59___ 759 1866 0 4666 6113174 1sn 160 ----7so ____ 1s64----·-o·----464·s--
6114174 18bO 160 741 1863 0 4b24 
6/15/74 1848 161 731 1861 0 4~01 
6116174 1837 161 722 1860 0 4580 
6117174 1826 162 713 1858 0 4559 
6118174 181~---·-- __ 16? _______ _]0_~ _____ 18.5_7 ____ Q_ ______ 4_,37_ 
6/19174 1804 163 b94 1855 0 4516 
6120/74 1793 163 684 "1854 0 4494 
6121/74 1782 164 675 1852 0 4473 
bl22114 1770 164 666 1850 0 4450 
6123174 1759 165 656 1849 0 4429 
6124174 1748 165 647 i847 0 4407 6/Zs/74 - ---1n1 ___ --1~6----- ---63a·--~846 ______ -o·----- 43a-;·-
6126174 1726 167 628 1844 0 4365 
6127174 1715 167 619 1843 0 4344 
6128174 1704 168 609 1a41 o 4322 
bl29174 1693 168 . 600 1840 o 4301 
6/30/74 1b8i 169 591 1838 0 4279 

-7(.1(74·-----'167o i69 ·sif1--ÏB37 ____ 6 -42s·7--
71 2174 1659 170 572 1835 0 4236 
7/ 3174 1648 170 5b3 1833 0 4214 
71 4/74 1b37 171 553 . 1832 0 4193 
71 5174 1626 171 544 1830 0 4171 
71 6174 1615 172 534 1829 0 4150 
7/ 7174 160l . . 17z"- 525 1827·-- 0 -·-·-4-127 
71 8174 1592 173 51b 1826 0 4107 
71 9174 1581 173 506 1824 0 4084 
7110174 1570 174 497 1823 0 4064 
7111174 1559 175 488 1821 0 4043 
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Table 2. (Contd) 

SPE•~JES CODE NUMBER TOTAL 
DATE 1 2 J • 5 l ~~pl NG~ENT 

7/12/74 1548 1 75 478 1819 0 4020 
7/13174 1537 17b 469 ïaia 0 4000 
7/14174 1525 176 459 1816 0 3976 
?/15/74 1514 177 450 1815 0 3956 
7/16174 150~ 177 441 1813 0 1934 
7117/74 1492 178 431 1812 0 3913 
7118/74 1481 178 422 1810 0 3891 
7/19174 1470 179 413 1809 0 3871 
7/20/74 1459 179 403 1807 0 3at.e 
71'21174 1448 180 ]94 1805 0 3827 
7122/74 1436 180 384 1804 0 3804 
7/23174 1425 181 375 1802 0 3783 
7/24174 1414 181 366 1801 0 3762 -
7/25174 14()] 182 356 Î799 0 3740 
7/26/74 1392 183 347 1798 0 l7ZO 
7127/74 138i 183 338 1796 0 3698 
7/28174 1370 184 328 \795 c 3677 
7/29174 1358 184 319 1793 0 3654 
7/30174 1347 185 309 1792 0 3633 
7131/74 1336 185 300 1790 0 3611 
1/ 1174 1325 196 291 1788 0 3590 ·-
8/ 2174 1314 186 261 1787 0 3568 
8/ 3174 1303 187 272 1785 0 3547 __ 
8/ 4174 1292 187 263 1784 0 3526 
&1 5/74 1280 188 -· ?.5.~- ... _! 7_~2--. -· -····-0 ~5Q.3_ 
81 6174 1269 - - i 88-- · - 244 1781 . 0 3432 
8/ 7174 1258 189 234 1779 0 3460 __ 
8/ 8174 1247 190 225 1778 0 3440 
8/ 9/74 1236 190 216 1776 0 3418 
8/10174 1225 191 2\)6 1774 0 3396 
8/11174 1214 191 197 11n 0 3375 
8/12174 1203 192 188 i 771 0 3354--
8/13174 ll9i 192 178 1770 ~ 3331 
8/14174 1180 19~ 169 1768 0 3310 
8/15/74 1169 193 159 1767 0 3288 
8116174 1158 194 150 1765 0 3267 
8/17174 1147 194 141 ... l. 764 ____ --·-· 0 3246 
8/18174 1136 195 ill 1762 ~ 3224 
8/19174 1125 195 122 1760 0 3202 
8/20174 1113 196 113. 1759 0 3181 
8/21174 1102 196 103 1757 0 3158 
8/22174 1091 197 94 1756 0 3138 
8/23174 1080 198 84 . 1754 .. ---- 0 311~ ... 
8/24.174 1069 198 75 1753 0 3095 
8/25174 1058 199 66 1751 0 3074 
8/26174 1047 199 56 1750 0 3052 
8/27/74 1035 200 47 1748 0 3030 
8/28174 1024 200 38 1'747 0 3009 
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Table 2. (Contd) 

SPECJES CODE NUMSER TOTAL 
DATE 1 2 3 4 5 JMPJNGMENT 

8/29/74 1013 201 28 1745 0 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 0 1945 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 ? 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 9tut74 -112i- ---i5_a _____ o _____ ï799- ----·o-------3178--
9 /12 /7 4 112 4 2 5 7 0 1 7 8 3 0 - - ·- - 3_1_~ 't_ 
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 9t17174 ù36 ---- -isi _____ o _______ i1-oi---<,----3ëi9o 
9/18/74 1138 251 0 1686 0 3075 9/19174 1141 250 -- -·--- 0 lE»69 __________ 0 3Ôb0 __ _ 

9/20/74 1143 249 0 1653 0 3045 
9/2~/74 1146 248 0 1637 0 3031 
9/22174 1148 247 o __ t~U o ··- -~.QJ~--
9/23174- -- -1151 ___ 247___ 0 1604 0 3002 
9;~~/74 1153 246 o issa o 29ij7 
9/25/74 1156 ·2~5 o i57i ·o- 2973 
9/26/74 1158 244 0 1556 0 ~958 
9/27/74 1160 2~3 0 i'40 0 2943 
9/28/74 1163 242 0 iS23 0 2928 
9tz9t1, -l16s _______ i4-r------·--o---15_o_i ô----29ü-
9t3ol74 1168 240 ___ o ____ }491 o 289~ _ 

10/ t/74 1170 239 0 1475 0 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 0 2840 ïot s/74- --· --·1Tao ___ 2_3_5 ·o 14Ï_o ____ o ____ 2ai5--

10/ 6/74 1183 234 0 1394 0 2811 
10/ 7/74 1185 233 ~ 1378 0 2796 
10/ 8/74 1187 232 0 1361 0 278~ 
101 9/74 1190 231 0 1345 0 2766 
10/10174 1192 230 __ 0 ________ !_329____ 0 2751 
10/11/7 4 119 5 2 2 9 0 1313 - - "() . 2 73 i-
10/12/74 1197 228 0 1297 0 2722 
10/13/74 1200 227 0 1280 0 2707 
10/14/74 1202 226 0 1264 0 2692 
10/15/74 1205 226 0 1248 0 2679 
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Table 2. (Contd) 

SPECJES CODE· NUMBER TOTAL 
DATE 1 2 3 4 5 IMPJNC.t-4Efo.4T 

10/1b/74 1207 225 0 1232 0 lb bit 
10/17/74 1209 224 0 t:t6 0 2649 
10/18/74 1212 223 0 1199 0 Zb34 
10/19/74 1214 222 0 1183 0 2619 
10/20/74 1217 221 0 llt17 0 2605 
10/21174 1219 220 0 11 'i 1 0 2590 
10/22/74 1222 219 0 1134 0 2575 
10/23/74 1224 

. -- .. 218------------ 0 ------ 1118 0 2560 
10/24/74 1227 217 0 1102 0 2546 
10/25/74 1229 216 0 10Bb c 2531 
10/26/74 1231 215 0 1071) ·0 2516 
10/27/74 1234 214 0 1053 0 2501 
10/28/74 1236 213_ --. ----- 0 ____ --- _1037 0 2486 
10/29/74 1239 212 0 1021 0 2472 
10/30/74 1241 211 0 1005 0 2457 .. 

10/31/74 1244 ?.10 0 9B9 (1 2443 
11/ 1/74 1246 209 0 9'72 0 2427 
11/ 2/74 1249 zoe 0 956 0 2413 
11/ 3/74 1251 - '---

2Q'J ___ 0 _ __ 9~1) ___ 0 --~~~a-
11/ 4/74 1253 ZOb 0 924 0 2383 
11/ 5/74 1256 205 0 908 1) 2369_ 
11/ 6/74 1258 204 0 891 0 2353 
11/ 7/74 1261 204 0 875 0 2340 
11/ 8174 1263 203 0 859 0 2325 
11/ 9/74 1266 202_ -- 0 843 ______ 0 ___ 2_U_L_ 
ll/10/74 1268 201 

-- -o--·- -- . 827 0 2296 
11/11/74 1271 200 0 810 0 2281 
11/12/74 1273 199 0 794 0 2266 
11113174 1275 19~ 0 778 0 2251 
1tl14/74 1278 197 o· 762 0 2237 
ll/15/74 l2BO 196 0 746 0 2222 
ll/16/74 128:3 195 0 729 0 2207 
11/17/74 1285 194 0 713 0 2192 
11/18/74 1288 193 0 697 0 2178 
11/19174 1290 192 ·0 681 0 2163 
ll/20174 1293 191 0 664 0 2148 
11/21174 1295 190 0 648 0 2133 
ll/22174 1297 189 0 632· 0 2118 
11/23174 1300 188 0 blb 0 2104 
11/24/74 1302 187 0 bOO 0 2089 
11/25174 l305 186 0 583 0 - 2074 
ll/26/74 .1307 185 0 567 0 2059 
ll/27/74 1310 184 0 55~ .. 0 2045 
11/28/74 1312 183 0 535 0 2030 
11/29/74 1315 183 0 519 0 2017 
11/30/74 1317 182 0 502 0 2001 
12/ 1174 942 129 0 347 0 1418 
121 2/74 944 128 0 336 0 1408 
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Table 2. (Contd) 

SPECIES CODE NUMBER TOTAL 
DATE 2 ~ 4 5 IMPJNGHENT _ 

121 3174 946 !..28 ________ ... o _______ 324 ________ Q ________ U9e __ 
121 4/74 948 AZ7 0 31) 0 1388 
12/ 5/74 949 126 0 301 0 1376 
12/ 6174 951 126 . 0 289 0 1366 
12/ 7/74 ~53 125 0 278 0 1356 
12/ 8/74 955 124 0 266 0 1345 
12/ 9/74 956 124 0 255 0 1335 12/10/74 958 -123 ----- __ 6 _______ 243 -· ----- 0 -----Ï32Ït-

12111174 960 1Z2 - ----- 0 232 __ - - -----0 1314 __ 
12/12174 962 122 __ 0 _____ 220 0 1304 
12/13/74 963 121 0 208 9 1292 
12/14174 965 120 ______ ---- - 0------ 197----- -- 0 1282 
12/15/74 . 96--=---7 __ -:1"--::'19 0 185 0 1271 
Ï2116174-- ------969 119 0 174 0 1262-
12/17174 97o 118 o ______ J62 _______ o _______ 12so 
12/18/74 972 117 0 150 0 1239 
12/19/74 974 _117 - 0 139 0 1230 
12/20/74 976 116 0 127 0 1219 
12/21174 977 115 __ o _____ U_6 _____ Q_ l_~_o_a_ 
12122174 --- --979___ 115 0 104 0 1198 
12123/74 981 --- 114 :-- -- --- 0---- ---- <]3_ --- --- 0 --- - 11$_8 __ _ 
12/24/74 983 113 0 . 81 0 1177 
12/25/74 984 113 0 69 _q ----- 1166 
12/26/74 986 112 0 58 0 1156 
12/27/74 988 111 0 46 0 1145 
12128174 990 ---- -·ïil () 35- 0 iü6-
12/29/74 991 1_10 0 23 0 1124 
12/30/74 993 109 0 12 0 1114 
1ZI31/H 995 109 o o ____ o _______ U0_4_ 
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Table 3. Predicted Daily Fish Impingement: Simulation 3. 

SPECIES CODE NUM8ER TOTAL 
_QA._tf_ _ _l_ ____ 2 3 lt ' lMUNGMENT 

.1/ 1174 zoo 1Z 100 1000 0 UlZ 
..J.LJ..L1!t Z,J __ n 141 1117 0 U38 __ 
l/ 3174 251 23 137 1094 0 1505 
l/ 4174 244 23 133 1071 0 lit"H 

J.j_J_f:J_It_ __ ____ll_8_. __l.3 U9 10'fJ 0 llt38 
1/ b/74 233 23 l2S 1026 0 1407 
1/ 7174 227 23 121 lOOS 0 1376 

.-lL&Lt ~ _ . __ z.z ~--_ zz U7 _J~4 0 U-t5 
11 9/74 21{) 22 114 '964 Ct Ul~ 
1110114 Zll 22 110 945 0 1288 

_lLll/_1.L Z(lb zz 107 9Z~ 0 UbO 
1112174 202 22 103 907 o. 1234 
l/13/74 l9.7 22 100 889 0 ll08 

__ ill!tLlL 123 zz 97 812 Q 1184 
lllS/74 188 22 93 855 0 11.58 
1/16174 184 22 90 838 0 1134 
ll11lli. 180 zz 87 eu Q uu 
1118174 177 22 84 80'7 0 1090 
1/19174 173 22 81 793 0 1069 
1L20l1~ 162 zz u 118 Q 1Q41 
l/21174 166 22 75 765 0 1028 
11 zz 174 163 22 72 7.52 0 1009 

_ll_Zl./J.4 160 22 10 Hi Q i91 
l/24/74 157 22 67 727 0 973 
1/25/74 154 22 64 115 0 95S 

_ll26l1~ 15Z 22 62 7Q(t Q i~Q 
1/27/74 149 ' 21 59 693 0 922 
l/28174 147 21 57 683 0 908 

_l1Z2l1~ H~ Zl '4 613 0 an 
1/30174 143 21 52 664 0 880 
1/31174 141 21 so 6.55 0 867 
Z/_ 1l14 13_9_ Zl ~7 6{t1 0 8:24 

' Zl Z/14 177 36 61 737 0 1011 
2/ 3174 177 17 58 743 0 1015 
Zl '.il1~ 177 38 ~5 Ha Q 1018 
2/ 5/74 177 39 51 754 0 1021 
2/ 6174 177 39 48 760' 0 1024 
2L 1L1(t l17 ~0 ~, 1b1 Q:' 1QZ9 
2/ 8174 178 41 42 774 0 1035 
21 9/74 178 42 40 781 0 1041 

_.zLJ.sJ.Lj~ 11~ ~3 31 188 0 __lO_U_ 
2/11174 .180 43 35 796 0 1054 
2/12/74 181 44 32 804 0' 1061 

_.2.l.J.YJ4 183 !t5 30 813 0 1011 
2/14/74 184 46 28 822 0 . 1080 
2/15174 18b 47 26 831 0 1090 

_Ul6fl!L 18L_ !t:Z z~ 8~1 a 1022 
2117174 189 48 22 852 0 1111 
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Table 3. (Contd) 

SPECJES CODE NUMBER TOTAL 
DATE 1 2 3 • 5 UIP INGMENT 

2118/14 192 lt9 20 863 0 1124 
U-191'14 19.4 .50-- 18 875 0 113L 
2/20/74 197 51 17 887 0 1152 
2/2t171t 199 .52 u 899 0 1165 
.2,/-l2Jl-4 202 52 .. 1lt 913 Q 1181 
2/23174 206 53 12 927 0 1198 
2/24174 209 54 11 941 0 1215 
2t25l1lt 21Z. 55 10 952 D 1Zl~ 
2/26174 216 56 9 973 0 1254 ·' 
Z./27 /14 zzo 56 8 989 0 1Z73 
Zl-28./.7.4 ZZ!t .52 2 lrulb Q 129~ 
3/ 1/14 229 .58 6 1024 0 Ul7 
3/ 2174 233 59 5 1043 0 1340 

-3./. 3t7.4 238 60 ' 1063 0 1366 
3/ 4174 243 60 4 1083 0 1390 
3/ 5/74 248 61 3 U04 0 1416 
31. 6/.74 25§ 62 3 1126 0 U:~) 

3/ 7174 259 63 2 114~ 0 1473 
31 8/?lt 26.5 64 2 1172 0 lS03 
3 L 9t7.4 z:n 65 1 1196 0 1.-llL 
3/10/74 277 ô5 1 1221 0 1564 
3/11174 284 66 1 1247 0 1598 

-U-lZ/.7.4 291 67 1274 0 1632 
3/13/74 297 ô8 0 1302 0 1667 
3/14/74 3o5 69 0 1331 0 1705 

-3.1-1..5-t.+lt 312 10 0 1360 Q 11{!2 
3/16/74 3ZO 10 0 1390 0 1780 
3/17/'74 327 71 0 1422 0 1820 

--3-lUtllt 335 l2 0 1~5~ 0 1861 
3/19174 344 73 0 1487 0 1904 
3/Zo/74 352 74 0 1521 0 1947 
3t21.n4 lbl 15 0 1556 0 1992 
3/ZZ./74 370 76 0 1592 0 Z038 
3/23/74 379 77 0 1629 0 2085 

-U-Ut.J-7 4 388 T! 0 166l D 2132 
3/25/74 398 78 0 1706 0 2182 
3/26/74 408 79 0 1746 0 Z233 

-3-1-Z-1-1-lit U..JL---80 0 USl a 2285 
3/28/74" 428 dl 0 1829 0 Z.338 
3/29/74 438 82 0 1872 0 2392 

-U-30-t-:lJ+. -4.4-9 83 1 1916 0 2ft~9-

3/31174 460 84 l 1961 0 2S06 
4/ 1/74 471 85 1 2007 0 2564 
-~/."1.4 607 111 2 2186 0 2906 
4/ 3/74 bSO 110 2 2195 0 2957 
4/ 4174 694 109 3 2203 0 3009 

-4/-..-S/.44 140 108 3 2212 0 30b3 
4/ 6174 787 107 't 2ZZ0 0 3118 



35 

Table 3. (Contd) 

SPECIES CODE NUMBER TOTAL 
___j)AJE l 3 4 .5 1 M p Hi~M.E..!'iL 

4/ 7174 835 106 ' 2228 0 3174 
Ju.J..L1Jt 8..82 lQ' 6 z~~6 0 U32 
4/ 9/74 93o 104 b Z244 0 3290 
4/10174 989 103 7 Z2.52 0 J3.5l 
~LlJJ..lit_ _ _l0.~3 H.l2 8 ZZ2i 0 1412 
4/12174 1098 101 9 2266 0 347ft 
4/13/74 1155 lOO 10 2Z72 0 )537 
.lt /_li/_7_~ 1U4 i9. u ZZ18 0 a~o2 
4/1.5/74 1274 98 13 2284 0 3669 
4116/74 1335 97 14 2289 0 3735 

Jll.J.Jfl't _ll98 9b 1.5 2Z9~ Q 38Q~ 
4/l8/71t 1462 9!:; 17 2299 0 3873 
4/19174 1528 94 18 2303 0 3943 

...!11.20fl_4 12.9_6_ 93 zo Z~Q6 Q !tQU 
4/21174 1665 92 22 2309 0 4088 
4/22/74 1735 91 23 2312 0 4161 

..!i.LZ.3.L1_4_ __ 18Q8 90 zs 2314 Q 'tZ37 
4/24/74 l881 89 27 2315 0 4312 
4/25174 1957 88 29 Z3l6 0 U90 

_!il(.b rl!J --l.Q.33 B1 H Zil6 Q !t't§7 
4/27/74 2112 86 33 2316 0 4.547 
4/28/74 2192 85 36 2315 0 4628 
_illW~t__~13 8~ 38 Zlll Q ~108 

4/30174 2357 81 41 2311 0 4792 
5/ 1174 3418 ll5 60 3231 0 6824 

.. .2L2.ll.Jt ___ 3_2l2__ lHt Q4 3Z25 0 624Z 
51 3174 366Z 113 68 3219 0 7062 
SI 4174 3787 111 72 3212 0 7182 
SL sn~ 321!2 llO 1~ 320~ 0 !~OS 
51 6174 4Q45 108 80 . 3195 0 7428 
5/ 7/74 4177 107 85 3184 0 7S53 
SI. BL11t 4lll 106 82 311:1 Q 7612 
51 9174 4447 104 94 n~~o 0 7805 
5/10/74 4586 103 99 3147 0 7935 

..ü.ll L:z~ 412~ lOZ 104 3112 Q 806~ 
5/1V74 4869 lOO 109 3116 0 1194 
5/U/74 5014 99 U4 3099 0 8326 
~~!tl.74 5161 21 lZQ 3081 Q 8~2~ 
5/15/74 5311 96 12.5 3062 0 8594 
5116174 5462 94 131 3042 0 1729 

_.Sll1L11J. 5_b_l~---·9.3_ __ _j,3_1 ___ 3020 Q a a~-
5/18/74 577l 92 143 Z997 0 9003 
5119/74 5929 90 149 2973 0 9141 

...5 12. o.fl._4 6089 82 lS~ 2.2..48 0 9281 
5121174 6250 87 161 2921 0 9419 
5/22/74 6414 86 168 2894 0 9562 

.-5.lZ3l7!! ~0. u Il' 2865 0 i10~ 
5/24/74 6747 8] 181 2834 0 9845 
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Table 3. (Contd) 

SPECZES CODE NUMBER TOTAL 
DATE 1 2 3 " 5 ll'>lPINGM.fltl_ 

5/25174 6917 az 189 2803 0 9991 
5/Z~/71t..--10A8 80. 126 zn a a lQUL 
S/27/74 7262 '1'9 203 2736' 0 10280 
5/28174 7417 77 210 2701 0 10425 
5/291-14.- 161~ 76 z ltt----26 6' D 10513 
s 130/74 7793 74 226 2627 0 10720 
5/31174 7973 n 234 2585 0 10868 
6l 1'7~ Bll5 11 zttz 25U 0 llO lb 
6/ 2174 8903 103 305 2902 0 12213 
6/ 3/74 8939 104 308 2926 0 lZZ77 
6/ 41-"l-4 89Ut 105 312 2299 0 1234..0._ 
6/ 5174 9007 105 315 2973 0 12400 
6/ 6/74 9039 106 318 2996 0 12459 
6/ 7-11.4 !:i010 t0:1 3Zl 3019 0 1251 !__ 

6/ 8/74 9099 108 324 3043 0 1257+ 
6/ 9/74 9126 108 327 3065 0 12626 

-640}..:1.4 2153 109 ~29 3088 a 1 Z619 
6/11/74 9177 llO 332 3110 0 12729 
6/12/74 9201 111 334 3133 0 12779 

-.6.Ll.U-U.. 22Z2 111 336 3155 0 ]282ft 
6/14/74 9243 112 339 3177 0 128 71 
6/15174 9261 ll3 340 3198 0 12912 

--6Ll.-6L1(t 2216 lU HZ 3219 0 12953 
6/17/74 9294 ll4 344 3241 0 12993 
6/18174 9308 115 345 3261 0 13029 
6t.l9.t1.ft 232 116 :H1 3282 0 l306b 
6/20/74 9332 117 348 3302 0 U099 
6/21/74 9341 llS 349 3322 0 13130 
6/. z 21- 'Ut- 23{.9 118 350 3l{t2 0 13152 
é/23/74 935b 119 350 3362 0 13LS7 
6/24174 9360 120 351 3381 0 l321?. 
61Z5l7.1t ~363 121 351 3!t00 __Q_ 1323~> 
6/26174 936~ 122 352 3419 0 13258 
6/27/74 9365 123 352 3437 0 13277 
6l'ZSl14 9363 t23 352 3lt55 0 13293 
o/29/74 ~3oo l24 351 3473 0 13308 
6/30/74 9355 125 351 3490 0 13321 
2.l 1/7-4- 2348 l-U- 350 3501 0 13331 
7/ 2/74 9340 127 350 3524 0 13341 
7/ 3/74 9330 128 349 3540 0 13347 

-+/-4J.:l.4----2.3-l-9 129 348 3556 0 133.52 
71 S/74 930b 130 346 3!72 0 13354 
7/ 6/74 9291 131 345 3587 0 U354 

__:z.J._7-J..:l4 2215 131 3lt3 3602 0 U3ll 
7/ 8/74 9257 132 342 3617 0 13348 
11 9/74 9237 133 340 3631 0 13341 

_:1-J .. -1M-4-4-____921 b 134 33..8-----3-6il.5 0 13333 
7/11/74 9193 lH 33, 3658 0 13321 
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1al)Je 3. (Contd) 

-----
SPECIES CODE NUMBER TOTAL 

-DAIE 1 2 l ~ 5 Il:1fj N G M..E.tfl_ 

7/12174 9169 136 333 3671 0 13309 
_llLJL14 ____ ~~ 13_7 _____ 330 ~684 Q 1.~ 
7/14/74 9115 138 328 3696 0 13217 
7/15/74 908è 139 325 3708 0 13258 
_lll.ô_/~4 __ 905_5 140 321 Fl9 0 1~235 
7/17/74 9023 141 318 3730 0 13212 
7/18/74 8989 142 315 37~·1 0 13187 

_]j_ l 9_}__1_/j ____ -~2.~____1.4 3 311 P5l 0 13158 
7/20174 891è 144 307 3760 0 13127 
7/21/74 8877 145 303 3170 0 13095 
~L12i.li__~b 146 Z99 :H18 0 13059 
7/23/74 8791t 147 295 3787 0 13023 
7/24/14 8751 148 290 3794 0 12983 

_]__L z._sn_~ 8706 150 Z86 380Z 0 1Z944 
7/26174 8659 151 281 3809 0 12900 
7/27/74 8611 152 21b 3815 0 12854 

..J..Llld.14 8'6l 123 Z11 38Zl Q 1ZS06 
7/29/74 8510 154 265 382e> 0 127.55 
7/30174 8458 155 260 3831 0 12704 
1L31L1L_ B~Q4 1!!6 Z~4 3836 Q 126_~ 
81 1/74 8348 157 249 )839 0 12593 
BI ?./74 8291 1S8 243 3843 0 1ZS35 

__6_1__3fl_L_ _ _ll3 3 lf2Q z:n 38~6 Q 1Z~1~ 
81 4/74 12595 161 230 3848 0 16834 
8/ 5/74 12495 162 224 3850 0 16731 

_e..Lb.f_li_ 12325 1fJ3 217 36!!1 Q 16~ 
BI 7/14 12292 164 211 38SZ 0 16Sl9 
8/ 8174 12189 166 204 3852 0 1&411 

_ _BL 9.L1~ 1~84 lb:Z l97 3851 Q l6liL 
8/10/74 ll978 168 190 3850 0 16186 
6/11/74 11870 169 182 3849 0 16070 

_aLlUZft ll16Z 110 11.5 38{t1 Q lS224 
8/13174 11&52 172 167 3844 0 15835 
8/14174 11540 173 160 3841 0 15714 
8ll5!1~ 11~26 lH 152 lSH Q 1~.291 
8/16/74 11314 175 144 ::;832 0 154o5 
8/17174 11199 177 136 3827 0 153.39 

_e.f~.al1~ 11083 118 lZ7 382Z Q l'-.2JJL 
6/19174 10966 179 119 3815 0 1.5079 
8/20174 10648 181 111 3809 0 14949 

_ _a 1.2.lLJ..!i_.-1Q.1a_ __ uL- lOZ __ 3aoJ_ ____ 0 __ l_48il_ 
8/22174 10608 183 93 3793 0 14677 
8/23/74 10487 185 84 .3784 0 14540 
BL2~L1(t JQ3b~ 86 15 -3.115 0 1~~ 
8/25174 10241 187 66 3765 0 14259 
8/26/'74 10116 189 57 3754 0 14116 

_B_/22J1lf 9221 190 !t~ 31~3 Q 13..212_ 
8/28/74 9865 192 39 3731 0 13827 
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Table 3. (Contd) 

SPECIE5 CODE NUMBER TOTAl. 
---DATE- --·- --3 4 5 1 M P l.l'iG.MEl'U-

8/29174 9738 191 29 3718 0 13678 
-· --BI-30.1-"ll• 96.10 194 12 3..1.05 0 135l8-. 

8/31174 948! 196 10 3691 0 13378 
91 1174 9351 197 0 3677 0 13225 

----91-U-14 10~65 261 Q ft.0.9S Q u_au_ 
9/ 3174 10460 Z61 0 4047 0 147b8 
9/ 4/74 10452 262 0 3999 (1 14713 
9L 5ll4 10ltft.4 262 a 39lt9 0 U655 
9/ 6/74 10433 262 0 3899 0 14594 
9/ 7/74 l01t2l 262 0 3849 0 14532 
9/. 8ll4 10401 ~ Q 3198 0 l4ftb8 
9/ 9/74 103~2 263 0 3747 0 14402 
9/10174 10374 263 0 3695 0 14332 
9/.11 tlle 10355 264 0 36U Q U262. 
9/12174 103~4 264 0 3591 0 14189 
9/13174 10311 264 0 3538 0 lit113 
9il4l14 1.0287 264 0 3~8--'• a U035 
9/15/74 10260 265 0 3430 0 13955 
9/16174 10232 265 0 3376 0 13873 
9L1Ul4 LClZO J 265 0 3322 0 13!88 
9/16174 1016'1 26! 0 3Z67 0 13701 
9/19174 10134 266 0 3Zll 0 13611 
9l20tl4 1,0098 266 0 3156 0 13.520 
9121174 10059 266 0 3100 0 13425 
9122174 10019 266 0 3044 0 13329 
9l23.!l4 9916 Z6l 0 2988 0 UZ31 
9/24/74 9931 267 0 2931 0 1312~ 
9/25/74 9884 267 0 2874 0 13025 

~lê-6ll4 9835 261 0 zau 0 12-9-l-9-
9/27/74 9784 267 0 2760 0 12811 
9128/74 9730 268 0 Z70Z 0 12700 

-$l-~9/.l4 96~4 268 0 ~6t.S 0 -lZSSl 
9/10/74 9616 268 0 2587 0 12471 

10/ 1174 9555 268 0 2529 ·0 12352 
--1-0 .l z 1-'l' 2,93 269 0 z~n 0 1Z2.3..L 

10/ 3/74 9427 269 0 2413 0 12109 
lOI 4174 93!59 269 0 2355 " 11983 

--1-0-WI-7.1• 9289 269 Q 2291 Q 11~ 
lOI 6/74 9217 2&9 0 lU9 0 11725 
10/ 1/74 9141 269 0 .2181 0 11591 

-l.OJ-.-8 t l4 i06le ZlO Q Z123 Q 11 4-'-1.-
10/ 9174 8983 270 0 Z06S 0 1Ul8 
10/10174 8901 270 0 ~007 0 1H 78 

-l..o./4-1../..U..--1.2 90 5 no 0 1,9ft..9 a l5L.Ut-
10/12/74 12826 270 0 l891 0 14987 
10/U/74 12743 270 0 1834 0 14847 

-l.0-1-V•I-U... I,Zb-3.8---- zn 0 lll6 0 U:lOS 
10/15174 12570 271 0 1719 0 l45ô0 
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Table 3. (Contd) 

SPECIES CODE NUMBE~ TOTAL 
_____D_Ali__ 1 2 3 4 5 I M P I !i._lli.Nr_ 

10/16174 12479 271 0 16&2 0 14412 
__l_Q.L11fl_4_ ____ l_?_U6 21.L 0 160~ 0 1~..Z~L 

10/18174 12289 271 0 1548 0 14108 
10/19/74 12190 271 0 1492 0 13953 

_l0/.20lllt 1.2..088 211 0 1~36 0 U19S 
10/21174 11983 272 0 1380 0 13&35 
10/22174 11875 272 0 1325 0 1:34 72 

_j O.L2.3l1 ~ ill.t!4 212 0 l21Q 0 1;i306 
10/24174 11650 272 0 1215 0 13137 
10/25/74 11532 272 0 1161 0 12965 

_l_Q../_2..6.1_1_4__- _l_l_il2 Z1Z Q llQ:Z Q 1Z191 
10/27/74 11289 272 0 1053 0 12&14 
l0/28174 11162 272 0 1001 0 12435 

_j 0 1 2!U l4__ __ ll.0.3_L_ 212 0 2~8 Q llli.L 
10/30/74 10899 272 0 896 0 12067 
10/31174 10763 Z72 0 845 0 11880 

__llL..J.fl.!L 10623 212 0 12~ Q 11b9_Q_ 
11/ 2/74 10480 273 0 745 0 11498 
11/ 3/74 10334 273 0 695 0 11302 

_ll.l 4/74 10164 213 Q 6!t1 Q lllQ4 
ll/ 5174 10031 273 0 599 0 10903 
11/ 6/74 9874 273 0 551 0 10698 

.. ilL _j_fl_lt 9_714 213 Q 505 Q l0~9Z 
11/ 8/74 9551 273 0 459 0 10283 
11/ 9174 9383 273 0 414 0 10070 

_UL.l.o.L!L 9ZP 213 Q ~10 .Q !i8.2.L 
11/11/74 9038 273 0 327 0 9638 
11112/74 8860 273 0 285 0 9418 
llll3l1':t. 8J:l.u.___ 211 a 2.~3 Q !ll9~ 
11/14/74 8492 27:3 0 203 0 8968 
11115174 8303 273 0 164 0 8740 

.J.Ul11L7.!i._ ___ ~_u_o __ __n_L Q 125 0 8SQ8 
11/17/74 7913 272 0 88 0 8273 
ll/18/74 12120 272 0 52 0 lZ444 

. ..il119/74 .JJ.22~ 272 Q 11 Q lZllL 
11/20174 11723 272 0 0 0 1199S 
11/21/74 11518 272 0 0 0 11790 

__llj 2.2.L 7 4 .l.U 10 212 Q 0 Q U582 
11/23/74 11097 272 0 0 0 11369 
11/24/74 10880 272 0 0 0 11152 
_ll/2.5fl!t__.l_Obi~-- 212 Q Q Q j.Q9_~_l __ 

11/26174 10434 Z7Z 0 0 0 10706 
11/27/74 10205 Z72 0 0 (j 10477 

_.1ll28/74 _Y21l Zll._ Q a Q ta~ 
ll./29/74 9733 271 0 0 0 10004 
ll/30174 9491 2'71 0 0 0 9762 

-l.2Ll.J.I..4 6b0l 1.94 Q Q Q 67..TI__ 
12/ 2/74 6423 193 0 0 0 6616 



40 

Table 3. (Contd) 

SPECE ES CODE NUMBER TOTAL 
--O..U'-E.- -1-. 2 !le 5 lt>:PlN~ 

121 3/74 6241 193 0 0 0 6434 
--U.I--4.174---6055---193 0 0 0 62-48-

12/ 5/74 5866 193 0 0 0 ()059 
12/ 6/74 5674 193 0 0 0 5867 

.....:U.LU-74 .5.4 78 193 0 0 0 5.6ll-
12/ 8/74 5279 193 0 0 0 5472 
12/ 9/74 5077 192 0 0 0 5Zo9 

-lU-lOlllt ---'t.B:11 192 0 0 0 5.Q.b.3_ 

12/11174 ltôô2 192 0 0 0 4854 
12/12174 4449 192 0 0 0 4641 

-l..l-t-W-'14 U33 192 0 0 0 ft-42.5-
12/14/74 4014 191 0 0 0 4205 
12/15174 3791 191 0 0 0 3982 

-U-I-14/"l4 356~ Ul 0 0 0 3155 
12117174 6656 191 0 0 0 6847 
12118174 6428 191 0 0 0 6619 

--l.U-L-9-174 6191 190 0 0 0 6361 
12/20174 5961 190 0 0 0 6151 
12/21174 ~723 190 0 0 0 5913 

-U/.22.ll4 5UO 190 0 0 0 5610 
12/23/74 5233 189 0 0 0 .5422 
12/24/74 4983 189 0 0 0 517Z 

-l.-2-l2 5 t 74 ~729 l89 0 0 0 ft9l8 
l2/26/74 4471 188 0 0 0 4659 
12/2.7174 42.09 188 0 0 0 lt397 
16l28/l4 3943 188 0 0 0 UU-
12/29/74 3674 188 0 o. 0 38uZ 
12130174 3400 187 0 0 0 3587 

--1-2-/.31 .Cl4 3122 Ul 0 0 0 3309 
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Table 4. Predicted Daily Fish Impingement: Simulation 4. 

SPECIES CODE NUMOER TOTAL 
--O. A-l-E 1 z 3 lt 5 I11P~aL 

l/ 1174 4 5 79 0 0 88 
--l-1--1.1 7 4-----1-7 -1 92 0 0 1ZD-

1/ 3174 33 17 99 0 0 149 
1/ 4/74 51 21 107 1 0 182 

--l-1--51 ~4 .72 --31 11 ~ 1 0 Z18 
l/ 6/74 97 40 121 1 1 260 
1/ 7/74 LZC, 50 128 z l 307 

-1-1---Bl-1~ --l.5a b 1-----l.-3..4 z l 35b 
1/ 9/74 l94 74 139 3 1 411 
l/10/74 234 8& 144 3 1 470 

--1-1-l-1/-14 2<.8 96 155 5 2 506 
1112/74 250 97 156 .5 • 3 .511 
1/13174 252 98 157 5 3 51.5 

--1--t-l-41--1-4 -ZS-4 99 --1.5.8 s 3 519 
1/15/74 zs; 100 15~ 6 3 523 
1/16174 257 101 160 6 3 527 

-1-1-17174 zsq 1,02 161 6 ' 532-
l/18174 261 103 162 6 4 536 
l/19174 263 104 162 6 4 539 

-U-UJ.I1..4.---2b.5- 105 163 6 & 5!t3 
1/21174 280 114 175 9 6 584 
1122/74 zaz 116 176 9 6 !j89 

---W-ZU-74 28--4- u ~22 9 2 59!t 
l/24174 286 118 178 9 ., 598 
1/2!)/74 288 119 179 9 7 602 
-W~/74 290 uo 180 10 7 60l 
l/27/74 291 121 181 10 8 611 
1/28174 293 122 182 10 8 '615 

-U-2-9+1.4 2.95 l-2-3 lB·~ lO 8 619 
l/30/7lt 297 124 184 10 8 623 
1/31174 Z99 126 185 ll 9 630 

-U--1-/'14 30.1 1n 186 u s 63, 
2/ 2/74 303 128 187 11 9 638 
2.1 3/74 305 129 188 11 10 643 

_:u... -4-1-14 30-1 130-. 189 u 10 6-'t-&.-
2/ 5/74 309 131 190 ·12 10 652 
Zl 6174 311 132 191 12 10 656 

-l.~l-74 31-3 U-4 '92 u. u 662 
Zl 8/74 314 135 193 12 11 665 
Zl 9174 ~lb .136 194 u 11 670 

-2-/-l~/-74 31,.8 131 195 u 12 625 
Z/11/74 320 138 196 13 12 679 
Z/12/74 322 140 197 13 12 684 

-1.43./-7.4 321t l-4-1 19.8 14 u 6.8.9-
2/14/74 326 142 199 14 13 694 
2115174 328 143 199 14 l3 697 

-2.-1--U/-7-4---330---l-44..--200 14 u 7..0.1--
2/17174 .332 146 201 15 14 708 
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Table 4. (Contd) 

SPECIES CODE NUMBER TOT At. 
.J.AI ....... E ___ ___&.1 _ l_ ________ ) _____ 1t 

·' l~!UNG~ 
2118171t 333 14'7 202 15 14 '711 

_2Ll.i174 3.3-'---ti&_ 20.~---- u 14. __ __11}_ 
2/20/74 337 149 204 16 15 721 
2121/74 339 151 205 16 15 '726 

-2..122174 341 152 2Qb . _16 _.l:i. 73_Q_ 
2/23/'74 343 153 207 l6 lb 735 
2124/74 345 154 l08 17 lb 740 
2/25/..1.L____lft! __ _j56 Z.Qî__. __ ll .16 745 
2/26/7lt 367 169 Z23 21 21 801 
2/27/'74 369 171 224 22 21 807 
2/28174 371 17L_--Z.Z..5 Z2. _____ .. z l __ _j...lL 
3/ 1/74 373 173 226 22 22 816 
3/ 2/74 375 175 227 23 22 822 

_]./ 3174 371 176 228 _2.3 _ _2~- 827 
3/ 4174 379 178 229 23 23 832 
3/ 5/74 381 179 230 24 23 837 

_3/ 6174 383 180 231 __ 2.4 24 .SR_ 
3/ 7/74 385 112 232 24 24 847 
3/ 8/74 387 183 233 25 25 853 
3/ 9/74 389 185 234 25 2~ 858 
3/10/74 390 186 23~ 26 26 863 
3/11/74 392 188 236 26 26 868 

Jll2f74 394 189 236 26 ____ 2.6. ____ 8.1.L 
~/13/74 396 191 237 27 27 878 
J/14/74 398 192 238 27 27 882 

J/15/74 400 \94 239 28 -Z.L_ 889 
3/16/7lt 402 195 240 28 28 893 
3/17/7lt 404 197 241 28 29 899 

.J.jlB/14 406 1'i8 242 29 ___2_Ci ~ 

3/19/74 408 zoo 243 29 30 910 
3/20/74 410 201 244 30 30 915 

_3/_2.l.J_'Z..It___~.u._ _ ___2_0.l 244 30 31 .. 9.l.Q_ 
3/22174 414 204 245 30 31 924 
3/23/74 416 206 246 31 32 931 

_3124174 - 418 201____.2!t_7 3l 32 9.lL. 
3/25/74 420 209 248 32 32 941 
3/26/74 421 210 249 32 33 945 

.J/.2.U74 423 212 250 33 33 92.1_ 
3/28/74 425 211 250 33 34 955 
3/29/71t 427 215 251 34 34 961 

_.J/30/..:14 42.2__ ___ 2.11------.2S2 34 - ~5 ___ _9.6.2_ 

3/31/74 431 218 253 34 35 971 
4/ 1/74 433 220 254 35 36 978 

_itL2/74 435 221 255 35 __ ___37 2.8L 
4/ 3/74 437 223 255 36 37 988 
4/ 4/74 438 225 256 36 38 993 

_ftJ._5.J~It 440 226 25.1.__ 37 38 9.2_8._ 
4/ 6/74 442 228 258 37 39 1004 
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Table 4. (Contd) 

SPECIES CODE NUMBER TOTAL 
-DATE 1 2 3 4 5_-l..M2..1 NGME NT 

4/ 7/74 444 ZZ9 258 38 39 1008 
-41- 8t74 it46 231 259__ 38 40 10-L-4-
4/ 9174 448 233 260 39 40 1020 
4/10174 449 234 Zbl 39 41 1024 
~U--1-'----45 l- 216 262 itO u 1030 
4/l?./74 453 238 262 40 42 1035 
4/13174 455 239 263 41 42 1040 

-4'-1-4-/7 Jt_ {~51 zu 26't u ~3 10~6 
411~174 459 243 26!:1 4l 44 1053 
4llo174 460 244 26~ 42 44 1055 

--44-1-1-7 4 ft-62-- 246 266 43 45 1062 
4/18174 46lt 246 Z67 43 4.5 1067 
4119/74 lt66 249 267 44 46 1072 

___lf../-2-0-/-7-4 ~68 251 268 1.5 46 1018 
4121174 469 Z53 269 45 47 1083 
4122174 471 255 270 46 48 1090 

--4-1-2.31-'14 lt13 256 210 lt6 48 1093 
4124174 475 2.58 271 47 49 1100 
4125/74 476 260 272 47 49 1104 

--4-1--2 6./-7. 4 418 -Z6-1 212 48 50 1109 
4127174 480 263 273 49 51 1116 
4128174 482 265 . Z74 49 51 lltl 

--41-VJI-:'1.4 4-a3 26-7. 2,7-4 so 52 1126 
41'30174 485 269 275 so 52 1l3l 
SI 1174 681 378 386 71 74 1590 

-S-t--:J.-1-:1- 4 68lt 381 3U ::l2 :z~ 1599 
51 3174 68() 383 388 73 76 1606 
SI 4/74 686 386 386 74 77 1613 
s! '/-7-4 691 389 i8.9.. ~s l8 162Z 
SI 6/74 693 391 390 76 79 1629 
SI 7174 695 394 391 76 ao 1636 

---5-1--a-/-:'llt----0-9.8- ~9.6 ;192 ~1 81 1644 
SI 9174 700 399 393 78 82 l65Z 
5110/74 702 401 394 79 82 1658 
5111/-74 lOS 404 394 80 83 1.666 
5112174 707 406 395 81 84 1673 
5/13/74 709 409 396 82 85 1681 

--S-4-4-1-l-4 71-1 4-12 391 83 Bb lb89 
S/15/74 714 414 398 84 87 1697 
5116174 71() 417 398 as 88 1704 
~7-4 71-8 4oH) ;392 86 89 l112 
5/18!74 120 422 400 87 90 1719 
S/19174 722 425 401 88 91 1727 
~4/-4-4 725 42l 401 &9 gz 1.134 
Sl21174 727 430 402 90 93 1742 
5/22/"1'4 729 433 403 91 94 1750 

--S-1-23/-14 7~1 436 403 92 95 USl 
5/24174 733 438 404 93 96 1764 
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Table 4. (Contd) 

SPECJES CODE NUMBER TOTAL 
DATE 1 2 3 lt L-llitl~GM E NT 

5/Z-5174 735 441 .405 94 97 1772 
. Sl26l1~ _!31 ~~~ ~Q6 . .95 ---~8 11.6.0._ 

5127/74 740 446 it06 96 99 1787 
5/28174 742 449 407 q7 lOO 1795 

_S.l2il1~ H4 ~~2 ~Q8 -- _98 ____ _l_QL____l&_0_3_ 
5/30/74 746 455 408 99 102 18~0 
5/31174 748 457 ,,09 lOO 103 1817 
6.l 1/1~ 1SQ ~~ ~Q9 101 lQ4 UZ!L 
6/ Z/74 752 463 410 102 105 1832 
6/ 3174 754 466 411 103 106 1840 
6l ~l7{t 1Sf! ~~2 ~u 104 107 litl... 
6/ 5/74 758 471 412 105 108 1654 
6/ 6/74 760 474 412 106 109 1861 

....b.L 1l1(1 16Z (1!1 ~13 lOB llO 1.8.1.0_ 

6/ 8/74 764 480 413 109 112 18'78 
6/ 9/74 766 483 414 110 113 1886 
6.ll0l1~ 1b7 ~Bb ~15 Ul lH 1693 
6/11/74 769 4.!!8 415 112 115 1899 
6/12174 771 491 416 113 116 1907 
6L lll7~ 1n ~i~ Hb lH ).11 1~14 
6/14/74 775 497 417 116 118 1923 
6/15/74 777 soo 417 117 119 1930 
éll6l1~ 7.19 503 ~lB 118 l2Q 1238 
6/17174 780 506 418 119 122 1945 
6/18/74 7~2 509 418 lZO 123 1952 

.J:d l2LUt 18~ 512 U9 122 12~ 1261 
6/20/74 786 515 419 123 125 1968 
6/21174 787 518 420 124 126 1975 
6l22l71J 189 521 ~~0 125 lZ:Z 12az 
6/23174 791 524 421 127 128 1991 
6/24/14 792 526 421 128 130 1997 
6l25.l1~ 124 522 !t21 122 121 2004 
6/26174 796 532 422 130 132 201~ 

6/27/74 797 536 422 132 133 zozo 
bl2Bl1~ 122 532 {t22 133 H 20ZL 
6/29174 801 542 423 134 l3b 2036 
6/30/74 80.2 545 423 136 137 2043 

JL.l.174 80~ 5~8 ~z~ 131 LU ZO~Q 
7/ 2174 eos 551 424 138 139 2057 
7/ 3/74 807 554 424 140 140 2065 

_:r_ t_~tn..4 ____ _a.o.a ___ s.5.1 42~ ____ _l!t.L ____ l ~2._ ____ .2.07..2. 
7/ S/74 810 560 42!) 142 l43 ZOBO 
7/ 6174 811 563 425 144 144 2087 
Zl 2l1.4 au 566 42~ us H~ _z_ali_ 

7/ 8174 814 569 425 146 147 2101 
7/ 9i74 Blb 572 426 148 148 2110 
_7/.l0./.74_~ __ ..8.11 576 ~26 142 l~i 2111 
7111174 818 S19 426 151 150 2124 
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Table 4. (Contd) 

SPECIES cooe NUMBER TOTAL 
-DAT-E---. 2- 3 4 5 l l'IP l NGM~'llL 

7/12174 820 582 426 152 152 Zl3Z 
..:~ t 131-1 ,. ____ a z. 585 it.2â 15.3__ -l. 53 21.38-
7114/74 8ZZ .588 427 15.5 154 2146 
7/15174 824 591 427 156 155 2153 

_J./-lb/-1-lt _az5 595 t.Z:Z 158 !51 21 bL 
7/17/74 826 598 427 159 158 2168 
7/18/74 828 601 427 161 159 2176 

J/-191-llt -A29 601t 421 162 lb1 2183 
7/20/74 830 607 427 164 162 2190 
7/21/74 831 611 427 165 163 2197 

__:J_J_2U-1-4- 832 bU 428 161- lb5 2206 
7/23/74 834 617 428 168 166 2213 
7/24174 835 620 428 170 167 Z220 

--+12..5 tl' 83b b2ft ttza lll 162 2228 
7/26174 837 627 428 173 170 2235 
7/27/74 838 630 428 174 171 2241 

--+1-2 a.t-l-it. 839 634 ft2B U6 113 2250 
7/29/74 840 637 428 178 174 2257 
7/30/74 841 640 428 179 l75 2263 

--U-3-I-1- 7.4 --8-42 643 428 181 117 22 :z l 
81 1174 843 647 428 182 178 2278 
8/ 2/74 844 ô 50 428 184 180 2286 
--8~4 645 -6-5-4- 428- 18:"1 181 229ft 

81 4/74 846 657 428 187 182 2300 
81 S/74 847 660 428 189 18:~ 2308 

--.a-l---6./.7 4 848 664 428 191 185 Z316 
81 7/74 649 667 427 192 187 2322 
8/ 8/74 849 670 427 194 188 Z328 

-a/--9-1- 7- 4 asa (124 42::Z 196 189 2336 
8/10174 851 677 427 197 191 2343 
8/ll/74 852 681 427 199 192 2351 

--8-.Ll-2 -1-14 -852 684 421 201 19ft 2358 
8/13/74 853 688 427 202 195 23()5 
8/14/74 854 &91 426 204 197 2372 

--8-1-1-S t.l4 855 695 426 206 198 2360 
·8/16/74 855 b98 42b 208 199 2386 
8/17174 856. 702 420 210 201 2395 

~4-8-J.:I-l+- as.t 10S 426 Zll Z02 2400--
B/19/74 857 709 425 213 204 2408 
8/20174 asa 712 425 215 205 2415 

--S..l-2-l-/-7 4 asa 116 4Z!i ll.1 20l ~4.63-
8/22/74 859 7l9 425 219 208 2430 
B/23/74 859 723 424 220 210 2436 

~l-24-1-14 85.9 ...:1-Zb 4 Z--lt 222· .all 2442 
8/25/74 860 730 424 224 213 24!H 
8/26/74 860 733 424 226 214 2457 

-$1.-2-+/-7lt 861 137 423 228 216 2!'t65 
8128/71t 861 741 423 230 218 2473 
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Table 4. (Contd) 

SPECJES CODE NUMBER TOTA~ 
_ _DA!E 1 1_ 4 _!) __ J..Mp lNC,t-f:'.IT 

8/29/74 861 744 423 232 219 2~7~ 
__ 8l:JOL7L __ 8_6_l,__ _ _r..7~J---~?_ ___ Htt _____ 2] __ 1 __ Z~t 37 
8/31/74 862 751 422 235 Z22 2~92 
9/ 1/74 862 755 421 237 224 2~t~i 

_9_LJ.flfL 86}u 7l9 4ilL U_li___ 225 z~o7 _ 
9/ 3/74 863 762 421 241 227 251~ 
9/ 4/74 863 766 420 243 228 2520 
9/ st74 863 1~0 ~_o _ __z45 z3o z'~-L 
9/ 6/74 863 773 419 247 232 2534 
91 7/74 863 777 419 249 233 2541 
91 8174 863 781 ~-lB 2'-1_ '-1'-- _ ZH-~ 
91 9/74 863 784 418 253 236 25~4 
9/10/74 863 788 418 255 238 2562 

....2Lll.L74 8.b3 792 417 _z~7 240_ _ _ 2!269 
9/12/74 863 795 417 259 241 2575 
9/13/74 863 799 416 262 243 2583 
_9~~ 863 803 415 264 244 2589_ 
9/15/74 863 807 415 266 246 2597 
9/16/74 863 811 414 268 248 2604 
9117174 863 814 414 270 2~!i_ ___ 2610 
9/18/74 863 818 413 272 Z5l 2617 
9/19/74 863 822 413 274 253 2625 

_ 2120174 862 926 412 276 25lt llN_ 
9/21/74 862 830 411 278 l56 2637 
9/22/74 862 833 411 281 258 2645 
9/23174 861 ___837 410 283 259 ~_2L 
9/24/74 861 841 410 285 261 2658 
9/25/74 861 845 409 287 263 2665 
9/26/74 8~ 849 408 289 264 2670 
9/27/74 860 853 408 292 266 2679 
9/28/74 859 856 407 294 268 2684 

_'i.L2..9J:l_4 a S9.~ _ ____,e..cto 4 o& 29_6___ ---'-6.9 2.b2Q_ 
9/30/74 858 864 405 Z98 · 271 2696 

lOI 1/74 858 868 405 301 273 2705 
_l 0 1 217_4__ 8 57 8 72 4 0 4 .3..0 3 ___ _____zn 2711 
10/ 3/74 85l 876 403 305 276 2717 
10/ 4/74 856 880 402 308 278 2724 
~~4 855 884 402 310 280 l111_ 
10/ 6/74 855 888 401 312 281 2737 
10/ 7/74 854 892 400 31, 283 2744 

-10/-BLI.It 853 __89cu.6 __ ____39_i_~- 317 ____ .2BS ____ .2.1_5JL 
10/ 9/74 852 900 398 319 287 2756 
10/10/74 852 904 398 322 289 2765 
1011 l 174 851 909 __3_9_1_ 3H ___ _2_9_D ___ 2.1_N_ 

10/12/74 850 912 39b 327 292 2777 
10/13/74 849 916 395 329 294 2783 
lOit417_L __ ua 920 394 uz 296 Z1.9SL 
10/15/74 847 924 393 334 297 2795 
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Table 4. (Contd) 

SPECIES CODE NUMBER TOTAL 
-DAT-E- 1 4 5 IMPINGMENT 

10/16174 846 928 392 336 299 2801 
---l. OJ.-U-I-7..1L--64.5- 932.- 391 339 30 2-SDB-
10/18174 844 936 391 341 303 2815 
10/19174 843 940 390 344 305 2822 

-101-2-0-1---7 4 ----a~L 9lt4 389 3ltb 306 282l 
10/21174 778 874 353 307 279 2591 
l0/22/74 777 878 352 309 280 2596 

--l0-1-2.3-1:1-4 115. 881 351 311 282 2600 
l0/24/74 774 885 350 314 284 2607 
10/25174 773 8ô9 349 316 285 2612 

--l 0-1-U-.1--l-lt 111 893 348 318 282 26]2 
10/27/74 170 897 347 321 289 2624 
10/28/74 768 900 34b 323 290 i627 

--lJJJ..VU-!ft_ 267. 90ft :H5 325 222 2633 
10/3Q/74 765 908 344 328 294 ?639 
10/31/71& 76.3 912 343 330 296 26ct4 
lll lt74 262 916 :HZ 333 291 2650 
11/ 2174 7&0 920 341 335 299 2655 
11/ '3174 758 923 339 337 301 2658 

---U-1---4-1-:J- 4 751 927 338 31tO 303 2665 
11/ 5/74 755 931 337 342 304 2669 
11/ 6/74 753 935 336 345 306 2675 

---l--1-'---+1---U-- 751 939 335 3U 308 2680 
11/ 8/74 750 943 334 350 310 2687 
ll/ 9174 748 947 332 352 311 2690 

-l--l-t-1 0 t 7 4 lité 9.5-1--- :Hl 355 313 2696 
ll/11174 682 876 Z.98 3U 284 2453 
11/12174 680 880 296 315 286 2457 

--l-1-1-1--3-/--14 678 883 Z95 31l Z81 2460 
11/14/74 676 887 294 319 289 2465 
11/151"14 674 890 293 322 291 2470 

-l-1-t-l--6-t-l-L 612 --8-9.-4--- 291 3Ut 292 21t:Z3 
11/17174 669 898 290 326 294 2.477 
ll/18174 667 901 289 3Z9 296 Z482 

--l-1--t l-9 t14 665 905 ZSB 331 221 Z{t86 
11/20174 662 909 286 333 299 2469 
11121174 660 912 285 336 301 2494 
llt2V14. 6 S.a---9-l-6- ZJ!it 338 302 2998 
11/23174 655 920 282 340 304 2501 
11/24174 653 923 281 343 306 2~J6 

--l.-1-ta 5 t "1- 4 650 ~1- ~80 34~ 30-7---2S0.9-
11/26/74 648 931 278 347 309 2513 
ll/27174 645 934 277 350 311 2517 

-ll-J-2--8-1--1-4 ~ 938 ~16 352 3lZ ~S-2.0.. 
11/29174 640 942 274 355 :H4 2525 
11/30174 637 945 273 357 316 ZS28 

--121--!-1~-4- 453 6-U 19ft- 25~ 22-l- U09.. 
12/ 2174 4.51 681 193 Z59 228 UlZ 
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Table 4. (Contd) 

SPECIES CODE NUMBER TOTAL 
_ _.D.._.A,._._TE.__ __ _.l ______ L_ ______ .J_ ____ ft___ ___ ~ p•Pj~~-fJi.L 

121 3/74 449 683 192 260 229 1813 
121 ~/.7_4.__ _ __.:y_H7 686_ 191 _Z~2 ___ _ l3C __ 181~-
12/ 5/74 445 689 190 264 l32 1820 
12/ 6/74 443 691 189 266 Z33 18ZZ 

_ll1_1l11t ~fù__-69~4..__~18 JJ __ .z ô.8 --- _ _z) -"--~16_(!_~-
121 8174 439 697 187 269 235 1827 
12/ 9/74 437 699 l86 271 237 1830 

_l2.ll.a.L'Z4 4~---~QZ 1.8~ UL. ____ 23_8 183_L 
12/11/74 432 705 1~~ 275 239 1834 
12/12174 430 707 182 277 240 1836 

_l.Z.Lllfl!. ~lS llO tU _l79 ____ 2~t2 18!t_Q_ 
12/14/74 423 713 180 281 243 1842 
12/15/74 423 716 179 282 244 1844 

.J.UH>L74 3.ll_ 653 158 Z't6 ____ 220 lfl!HL 
12/17/74 381 653 158 246 220 1658 
12/18/74 381 652 158 246 220 1657 

_12119/74 3_8_0 6.52 158 lt,5 __ _il9 165_L 
lZ/20/74 380 651 157 245 219 1652 
12/21/74 380 651 157 243 219 1652 

_ll/22174 319 650 157 2._44 2..19 1611~-
12/23/74 379 650 157 244 219 1649 
12/24/74 379 649 157 244 218 1647 

__l_2.l2.5.L74 ~1.8. __ _M9 151 -~!tlt 2~ 1.6.!•L 
121~6/74 378 648 156 243 218 1643 
42127/74 378 648 156 243 218 1643 

_l.U2.B.J_7..!J_ 377 647 156 2~1 218 lô_ll_ 
l2/29/74 377 647 156 242 217 1639 
12/30174 377 646 156 242 217 1638 
12131L74 3._76 _6.46 156 2.H_ 217 163L 

.l' 
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Fig. 6. Predicted Daily Fish Impingement: Simulation 3. 
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'fable 5. Asst.m1ptions in Simulated Impi11gement Values 
for the Four Conditions 

Ftmction Asst.m1ption 

Flow ftmction 

Fish density 

Probability or 
ftmction 

Constant at the rate of 144 million gallons per day during 
the months of f.1ay through November. C'JJlstant at the ra te 
of lOO million gallons per day during the months December 
through April. 

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

For Silnulation One: Constant value of 0. 2 used for all 
species and for the entire year. 
For Simulation n,o: 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 
tirne: 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 bet\,.,reen species: One species having highest impinge­
ment probability from April through July, another species 
having highest irnpingement probabilities during October 
through November. 

4. CONCLUSIONS AND RECQ\MENDATIONS 

This simple model has incorporated the bio1ogical and physical condi­

tions for determining expected daily fish impingernents. 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-specifie 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; 

(S) That studies and investigations regarding the fish impingement 
probabilities be carried out. 


