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of fish collected by the total volume of water passed through the units. The volume of 
water reported is based on circulating pump capacities and the number of pumps that were 
operating during each screen wash cycle. Each operating unit has two pumps; the pumps 
servicing Unit 1 are rated at 63 cfs each (126 cfs total), the pumps servicing Unit 2 are rated 
at 144.5 cfs each (289 cfs total). 

Table 1 summarizes the total number of fish collected and the impingement rate for each 
sampling period. The average impingement rate for 2015 was 0.08 fish per million cubic 
feet of screened water. As demonstrated every year, the rate of fish impingement at 
Merrimack Station is extremely low by all industry standards even though the data is 
collected during worse case conditions, i.e., when river flows are less than 900 cfs. Table 2 
identifies the ten impinged fish by common name as well as the respective total lengths. 
Table 3 provides corresponding scientific names of the fish species commonly found in this 
section of the Merrimack River. All of the weekly data sheets are attached to demonstrate 
river flows above 900 cfs and the operational status of the two units. There were no 
extraordinary impingement events in 2015. 
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TABLE 1 

Merrimack Station 

Fish Impingement Monitoring Program 

2015 Schedule and Impin~ement Rates 

48 Hour Unit(s) 48 Hour Flow Impingement Fish 
Sample Dates Sampled Throu~h the Units Rate Count 

08/17 -08/19 1 71,712,000 cu. ft. 0.06/million cu. ft. 4 

09/08 - 09 /10 1&2 46,742,400 cu. ft. 0.13/million cu. ft. 6 

The average impingement rate for the two sampling periods was 0.08 fish per million cubic 
feet ofscreened water. 
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TABLE2 

Merrimack Station 


Fish Species Collected During Impingement Monitoring 


July 1, 2015 through October 15, 2015 


Sampling Period 

08/17 - 08/19 	

Fish Species Collected 	

Alewife 

Total Length (cm) 

7.0 

Alewife 6.0 

Alewife 7.0 

Alewife 	 6.5 

09/08- 09/10 Alewife 	 12.7 

Smallmouth Bass 7.6 

Smallmouth Bass 8.9 

Smallmouth Bass 15.2 

Smallmouth Bass 14.3 

Yellow Perch 13.9 
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TABLE3 

Merrimack Station 


Scientific Names of Species 


Common in the Merrimack River 


Smallmouth Bass Micropterus dolomieui 

Largemouth Bass Micropterus salmoides 

Bluegill Sunfish Lepomis macrochirus 

Pumpkinseed Sunfish Lepomis gibbosus 

Redbreast Sunfish Lepomis auritus 

Brown Bullhead lctalurus nebulosus 

White Sucker Catastamus commersoni 

Yellow Perch Perea flavescens 

Common Shiner Notropis cornutus 

Spottail Shiner Notropis hudsonius 

Alewife Alosa pseudoharengus 

Chain Pickerel Esox niger 

Northern Pike Esox Lucius 

Creek Chub Semotilus atromacultas 

Common Carp Cyprinus carpio 

American Eel Anguilla rostrata 
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Attachment 4 

FISH IMPINGEMENT MONITORING 
WEEKLY DATA SHEET 


MERRIMACK STATION 


Week Ending '1 }q\l5 

SAMPLING PERIOD UNIT STATUS CIRC PUMP STATUS 

~~k?J MK-11 Off I ~~:~k/1MK-2 0~ 

Soeciea 

IAlewife 

!American Shad 

Small mouth Bass 

Largemouth Bass 

Bluei:iill Sunfish 

Pumpklnseed Sunfish 

Redbrested Sunfish 

Brown Bullhead 

White Sucker 

~ellow Perch 

Common Shiner 

Spottail Shiner 

American eel 

Unidentified Soecles 

Additional Fish 

. 
1 2 3 
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WEEKLY DATA SHEET 

MERRIMACK STATION 


Week Ending 1 fI\ l\'5 

SAMPLING PERIOD UNIT STATUS CIRC PUMP STATUS 
MK-1~B:~k/1 ~~:~k 2 I
MK-2~· 

Species 

lAlewife 

American Shad 

Small mouth B~ s 

Largemouth Bass 

Bluegill Sunfish 

Pumpklnseed Sunfish 

Redbrested · Sunfish 

Brown Bullhead 

!White Sucker 

YellowPerch 

Common Shiner 

Spottail Shiner 

American eel 
Unidentified SD&Cies 

Additional Fish 

•., 
1 ·2 3•·, 
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WEEKLY DATA SHEET 


MERRIMACK STATION 


Week Ending 1 \ \ i\\5 


SAMPLING PERIOD UNIT STATUS CIRC PUMP STATUS 

MK-1(Q£De:ti/1 ~~:~k 2 1
MK-2!0£E] 


Speclu 

Alewife 
American Shad 

Small mouth Basa 

Largemouth Bass 

Blue<1ill Sunfish 

Pumpkinseed Sunfish 

Redbrested Sunfish 

Brown Bullhead 

White Sucker 

!Yellow Perch 

Common Shiner 

Spottail Shiner 

!American eel 

Unidentified Species 

, . Additional Fish 

1 2 3 

,• 1-, 
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WEEKLY DATA SHEET 

MERRIMACK STATION 


Week Ending '1 \2~ \S 

SAMPLING PERIOD UNIT STATUS CIRC PUMP STATUS 

MK-1~s::c;..-:::::1 
MK-2~ ~~:~I ~~ I 

'""'" \a"'1 Cl . e.. C\mC; 

Species 

Alewife 

American Shad 

~mall mouth Bass 

l,.argemouth Bass 
a1uegiU Sunfish 

Pumpkinseed Sunfish 

Redbrested Sunfish 

Brown Bullhead 

!White Sucker 

Yellow Perch 

Common Shiner 

Spottail Shiner 

American eel 

Unidentified Species 

Additional Fish 

1 2 

-

3 

I 

Total len;tl1 CT,L)!,up to 20fish per species 
measurecfld the nearettti;ntt~r (cm)- ,. 

4 5 8 ., 8 IP ·1Ut 11.. [, ,z, 13 14 
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WEEKLY DATA SHEET 


MERRIMACK STATION 

Week Ending if\ I\5 

SAMPLING PERIOD UNIT STATUS CIRC PUMP STATUS 
MK-1[:Qi;[JB~~~k?1 MK-11 A~s I 
MK-2~ MK-2 A 

~ R.,'l~r ~\oLt., (\" '"e. 1l\l\c{s 

Species 

lAJewife 

!American Shad 

Small mouth Bass 

Largemouth Bass 

Bluegill Sunfish 

Pumpklnseed Sunfish 

Reqbrested Sunfish 

Brown Bullhead 

White Sucker 

Yellow Pereh 

Common Shiner 

Spottail Shiner 

American eel 

Unidentified Species 

Additional Fish 

1 2 3 

I 

4 

T~ length (TL) ofup t9'20.flah· per species 
measured to the neareat.centl.meter lcm) 
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WEEKLY DATA SHEET 


MERRIMACK STATION 


Week Ending cg lg \\S . 

SAMPLING PERIOD UNIT STATUS CIRC PUMP STATUS 

MK-1~s::kZI :~:i;::z-:1
MK-2~ 

Species 

!Alewife 

lAmer.lcan Shad 

Small mouth Bass 

Largemouth Bass 

Blueaill Sunfish 

Pumokinseed Sunfish 

Redbrested Sunfish 

Brown Bullhead 

lwhite Sucker 

¥'allow Perch 

Common Shiner 

Spottail Shiner 

!American eel 

Unidentified Species 

Additional Fish 

-
1 2 3 ~ 

' 

't Jotal ten~:!!9~'1P,~-rspecies
·· ·· Mlis~fotli-··-·-··· eter(cm)
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FISH IMPINGEMENT MONITORING 

WEEKLY DATA SHEET 
MERRIMACK STATION 

Week Ending 1?\\S\ \:> 

SAMPLING PERIOD UNIT STATUS CIRC PUMP STATUS

s::k,./ I MK-11~ I ~~:~k7 1
MK-2 

Species ·, IU -·~··-f (cnt) .•, _. • , , . 
1, 1 '2 

t,~;j~- t 
1•;··3 -~ • 4' -· ll -=6:~ , ,. v - •;, ~~ .13. "14' 1 l'!t l;) L 16 1;11'; l ·C, .. 18 20 

Alewife 

American Shad 

Small mouth Bass 

Largemouth Bass 

Bluegill Sunfish 

Pumpkinseed Sunfish 

Redbrested Sunfish 

Brown Bullhead 

White Sucker 

Yellow Perch 

Common Shiner 

Spottail Shiner 

American eel 

Unidentified Species 

Additional Fish 
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FISH IMPINGEMENT MONITORING 

WEEKLY DATA SHEET 


MERRIMACK STATION 


Week Ending :i\i;zl \S 
I \ 

SAMPLING PERIOD UNIT STATUS CIRC PUMP STATUS 
MK-1[QiLJBegin' ~l~1~ I 

End ~ L\\5 MK-2~ ~~:~I ~.\j) I 
SD8Clea 

D. -Total 1e11mni1.8~;m· 
.·J. •... ,·~ -·~ ....,l ..: t! 

~sh per 1pec1e1 
-

1 

Alewife .., 
~merican Shad . 

Small mouth Bass 

Largemouth Bass 
Blu~gill Sunfish 

Pumpkin.seed Sunfish 

Redbrested Sunfish 

Brown Bullhead 

White Sucker 

Yellow Perch 

Common Shiner 

Spottail Shiner 

~ericaneel 

Unidentified Soecies 

Additional Fish 

\ 
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FISH IMPINGEMENT MONITORING 

WEEKLY DATA SHEET 


MERRIMACK STATION 


Week Ending ~\'2.C\\6 

SAMPLING PERIOD UNIT STATUS CIRC PUMP STATUS 

MK-1~Begin' MK-11/I Zj
End:Z: MK-2~ MK-2_;?' 

Species 

IAlewife 

American Shad 

Small mouth Bass 

Largemouth Bass 

Blueaill Sunfish 

Pumokinseed Sunfish 

Redbrested Sunfish 

Brown Bullhead 

White Sucker 

rr'ellow Perch 

Common Shiner 

Spottail Shiner 

American eel 

_Unidentified Species 

Additional Fish 

- C 

1 2 3 4 

Total length (TL1 of up to 20 fish per species 
meaeured to the neareat~tim ltAr (cm) 

5 e~ •7•, ·s 9 10, l11F 1-2;; 13 14 
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I !I ' 
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FISH IMPINGEMENT MONITORING 

WEEKLY DATA SHEET 


MERRIMACK STATION 

Week Ending C\ \e,\\S 

SAMPLING PERIOD UNIT STATUS CIRC PUMP STATUS 
Beginl -"j MK-1[Qfu 
End;....?: MK-2~ :~:~k2 

·~ .,--..Species ,! . , .... :";:, -:t ~· i~) ~ r <cm>·. 

Alewife 

American Shad 

Small mouth Bass 

Largemouth Bass 

Bluegill Sunfish 

PU"1Pkinseed Sunfish 

Redbrested Sunfish 

Brown Bullhead 

White Sucker 

Yellow Perch 

Common Shiner 

SpottaU Shiner 

American eel 

Unidentified Species 

Additional Fish 

1 2 .3<.; . - · ·c· v . :1J g c; c·• ..::.., 9'!Zl'.:'.1'h.1• \·\Llli · 13 14 
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FISH IMPINGEMENT MONITORING 

WEEKLY DATA SHEET 


MERRIMACK STATION 


Week Ending C\ \tz..\ \ S 

SAMPLING PERIOD UNIT STATUS CIRC PUMP STATUS 
Begin~ MK-1LliL] 

End~ MK-2~ ~~:;I ~j I 
Speclea 

~lewife 

lA.merican Shad 

1 2 3 

12., 

. 
t~:{Ol!!l\fl~<'Jl.)

measured to"ili 
~YP te,r:~specaea
1eare ntim tfar,Ccm) 

4 'ti' " l ·- -8-'.;. ~ l '-'' "8::; ~ 11;; ., U:! .?u : ,·~1.e. 13 14 

Small mouth Bass 11,(§ ~.'\ l'5,• N.3 
Laraemouth Bass 

Bluegill Sunfish 

Pumpkinseed Sunfish 

Redbrested Sunfish 

Brown Bullhead 

White Sucker 

rtellow Perch I!.'\ 

Common Shiner 

Spottall Shiner 

!American eel 

Unidentified Species ' ' ~ , ··-· • ?·'·. .. ;,,! :: .,., 

. .'J 
-15 16 17 18 , 19 

:,-;,1, 

20 

Additional Fish . 
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FISH IMPINGEMENT MONITORING 
WEEKLY DATA SHEET 

MERRIMACK STATION 

SAMPLING PERIOD UNIT STATUS CIRC PUMP STATUS 

MK-1~Be:~~c;21 ~~:~kZf
MK-2~ 

~--~SP8Cie1 le .,,, ,_:_,;,. crnl . • . 
1 '" ·2· -14 t.15 18 

lAlewife 

~mericah Shad 

Small mouth ~ss 

Largemouth Bass 
Blueaill Sunfish 

Pumpklnseed Sunfish 

Redbrested Sunfish 

Brown Bullhead 

White Sucker 

Ivellow Perch 

Common Shiner 

Soottail Shiner 

American eel 

Unidentified Species 

Additional Fish II 

Is ~ 11 .,.. 
( 
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,_ 
; . .!,..., r.· .. 

., 
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SAMPLING PERIOD 

Begin' Z:j
End:;.;>" 

FISH IMPINGEMENT MONITORING 

WEEKLY DATA SHEET 


MERRIMACK STATION 


Week Ending s\2.eo\ \5 

UNIT STATUS 

MK-1 [Q£[=:) 
MK-2~ 

 

CIRC PUMP STATUS 

MK-~ z I 
MK-2 Z: 

Species 

IAlewlfe 

!American Shad 

Small mouth Bass 

Laraemouth Bass 

Bluegill Sunfish 

Pumpkinseed Sunfish 

Redbrested Sunfish 

Brown Bullhead 

White Sucker 

Yellow Perch 

Common Shiner 

SPOttall Shiner 

American eel 

Unidentified Soecles 

Additional Fish 

1 2 3 4 

Total length (TL) ofup to 20 fish per species 
measured to the nearest centimeter (om\ 

5 6 ·T 8 ,, 8 10 •11 ' 12 13 14 

I 

. 

I 

. 
15 16 17 18 19 20 
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SAMPLING PERIOD 

s:k?T 


FISH IMPINGEMENT MONITORING 

WEEKLY DATA SHEET 


MERRIMACK STATION 


Week Ending IO\::3,\ \5 

UNIT STATUS 

MK-1~ 
MK-2~ 

CIRC PUMP STATUS

~~:~k/1 

Species 

~lewife 

!American Shad 

Small mouth Bass 

Lamemouth Bass 
Blueailf Sunfish 

Pun,pkinseed Sunfish 

Redbrested Sunfish 

Brown.Bullhead 

White Sucker 

Yellow Perch 

Common Shiner 

Spottail Shiner. 

!American eel 

Unidentified Species 

Additional Fish 

1 2 3 

Total length (TL) ofup to 20 fish per species 
measured to the nearest centimeter Ccml 

4 5 6 7 8 9 lO 11 12 13 14 

-

15 16 

. 

. 

17 18 19 20 
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FISH IMPINGEMENT MONITORING 

WEEKLY DATA SHEET 


MERRIMACK STATION 


Week Ending \o\ lo\ \S
• 

SAMPLING PERIOD UNIT STATUS 

MK-1~ 

MK-2~~~k---3 
Species 

!Alewife 

lAmerican Shad 

Small mouth Bass 

Laraemouth Bass 

Bluegill Sunfish 

Pumpkinseed Sunfish 

Redbrested Sunfish 

Brown Bullhead 

White Sucker 

Yellow Perch 

Common Shiner 

Spottall Shiner 

American eel 

Unidentified Species 

Additional Fish 

, 2 3 

,. 
,. 

Total'.'.',,"ath.l.ft) or up to·~~ per speclea
measured to th• nearestcentimeter (cm) 

4 5 6 7 I• 8 9 V10 < 11 ~. 1:.!:· 13 14 

.... ' ;.• 
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FISH IMPINGEMENT MONITORING 

WEEKLY DATA SHEET 


MERRIMACK STATION 


Week Ending \o\,,\ \':> 

UNIT STATUS CIRC PUMP STATUS 

MK-1~ ~~:~! f.\..t.i') IMK-2illL) 

lE ' ,:-lef' ' \C)\,.)~, qnnd\. 
"'~ 

SOAe!et •' 
~. 
1 :;J 1.:·2 ,,· • 

Alewife' 

Ame,rican Shad 

Small mouth Bass 

Largemouth Bass 

Blueaill Sunfish 

PumQkjn&eed Sunfish 

Redbrested Sunfish 

Brown Bullhead 

White Sucker 

Yellow Perch 

Common Shiner 

ISoottail Shiner 

lAmerican eel 

Unidentified Soeclea I , 

!, Additional Fish 1, 

.. ,,., :/,.. 

I • ,,, 

1;.., ··~ ~.~ 

. .3 ltJ ' ;
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