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Summary Report on the 1986-1997 Ecological Studies of the Connecticut River, Vernon, Vermont

1.0 INTRODUCTION AND BACKGROUND

This report summarizes nine years (1986, 1988, and 1990-1997) of historical data collected during
required environmental monitoring under Part IIf of Vermont Yankee Nuclear Power Corporation’s
NPDES Permit (Permit No.VT0000264). Specific categories of data summarized and reviewed were
macroinvertebrate, larval fish, fish, anadromous fish, fish impingement, and water quality collections.
Macroinvertebrate data from 1986 and annual reports for 1987 and 1989 were not available at the time
this review was conducted. A similar review was conducted for data collected through 1989 and
presented as part of a 316 Demonstration (Aquatec 1990).

2.0 MACROINVERTEBRATES

Eﬁlacroinvertebrates were routinely sampled during 1988-1997 as part of the NPDES monitoring
equirements) The sampling effort occurs in June, August, and October at four locations (Stations 2, 3, 4,
and 5; Figure 1). Samples are collected by dredge (three times per year) and rock basket (two times per
year). Methods of collection and processing have remained the same and are provided in the NPDES

annual reports.

@uring the eight sample years we reviewed, a total of 93,295 macroinvertebrates was collected,
Tepresenting nine invertebrate phyla (Table 1).JOrganisms collected by dredge and basket samples
comprised 66% and 34% of the total, respectfvely. Greater than one third of all organisms were collected
at Station 4. The proportions collected by each gear type upstream and downstream of Vernon Dam were
similar. Macroinvertebrate data by year and gear type are presented in Appendices A and B.
Macreinvertebrate data in the NPDES annual reports have been presented as collections upstream and
downstream of Vernon Dam. However we believe it was more appropriate for this review to summarize
the data by combining Stations 2-4 and isolating Station 5 as a control since it is the only station
upstream of the plant discharge, and out of it’s potential influence. Comparisons were made of the
percent abundance of upstream vs. downstream collections to ascertain trends in abundance over time.

Ele composition of macroinvertebrates over the eight-year period at all stations consisted primarily of
ipterans (39%), oligochaetes (21%), and pelecypods (10%).{These trends were similar for upstream and
downstream locations, with some minor variations, at each‘ef the monitoring stations. The annual
abundance for each of the nine phyla varied throughout the eight years and was likely due to natural
yearly and seasonal fluctuations and a relatively small number of samples per year (Figure 2 and
Appendices A and B). A comparison of macroinvertebrate abundance collected by both gear types
upstream (Station 5 only} and downstream of the discharge shows a random distribution for each of the
phyla present (Figure 3). These findings were similar to those reported in the 316 Demonstration
(Aquatec 1990) and indicate there has been no adverse trends in the macroinvertebrate populations
resulting from the operation of Vermont Yankee.

30 . FISH

The fish community was routinely sampled during 1986-1997 as part of the NPDES monitoring
requirements. The sampling effort occurs during four months per year (May, June, September, and
October) at eight stations (Figure 1). Fish were collected with trap nets and electrofishing gear. Methods
of collection and processing are provided in the NPDES annual reports.

uring the nine sample years we investigated (1986, 1988, 1990-1997), a total 30,202 fish representing
30 species was collected (Table 2). Fish collected by electrofishing and trap netting comprised 54% and
46% of the total, respectively. The proportions collected by each gear type upstream and downstream
ere similar. Fish collection data by year and gear type are presented in Appendices C and D.

?‘\e most common fishes collected over the nine-year period at all stations combined were yellow perch
26%), rock bass (11%), pumpkinseed (10%), spottail shiner (9%), and white sucker (9%)\Upstream
collections (reservoir habitat) accounted for 66% of the fish caught. Yellow perch (36% )7 pumpkinseed
(14%} and white sucker (9%) were the most abundant fish in the upstream collections. The most
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Summary Report on the 1986-1997 Ecological Studies of the Connecticut River, Vernon, Vermont

abundant fishes captured downstream of Vernon Dam (riverine and flowing pool habitat) were rock bass
(21%), smallmouth bass (14%), and spottail shiner (11%).

The annual abundance for each of the species, which comprised approximately 95% of the total catch
(n=13), varied throughout the period and was likely due to natural yearly and seasonal fluctuations and
recruitment success (Appendices C and D). A comparison of abundance of the dominant species by both
gear types upstream and downstream of Vernon Dam showed a random distribution (Figure 4). These
findings were similar to those reported in Aquatec (1990) and indicate there has been no adverse trends
in the populations resulting in the operation of Vermont Yankee.

A cursory review of the fish collection data indicated there was overlap (similarities in relative
abundance) in the fish sampling methods employed. To further evaluate this overlap we analyzed the data
by the Spearman rank correlation (r,) test to determine if the ranks of the percent abundance by gear type
changed, and by computing an index of percent similarity (PS.) in species between gear types (Zar 1974).
The Spearman rank test is expressed as follows:

1—6‘2@
ro=——
' NP-N

The percent similarity index is expressed as follows:

PS, =100~ 0.5i la—5|= Z min(a, b)
i=1

i=k

where PS, is the percent similarity and a and b are the percentage of a species in Sample A (trap net) and
B (electrofishing). The PS, is an empirical measure and is not an estimate of a statistical parameter of the
population from which the samples are drawn. The values of PS, can range from 0 to 100. A value of
zero indicates that the species composition in the two samples is entirely different and a value of 100
indicates complete similarity. For this evaluation, we removed anadromous fishes and minnows from the
data set due to gear selectivity of these species (i.e., minnows are rarely adequately sampled with trap
nets).

Results of these tests indicated there was overlap in collections upstream of Vernon Dam (Table 3).
There were strong correlations r>(rs)oes Within each year as well as high percent similarity. In contrast
significant differences r<(rs)o0s in collection by gear type downstream of the dam were observed. The r,
values and percent similarities were much lower. This difference may be a function of the habitat
sampled as opposed to gear efficiencies. The area downstream of Vernon Dam is riverine and likely not
conducive to efficient trap net sampling.

4.0 ANADROMOUS FISH SAMPLING

Juvenile shad sampling occurred routinely since1991 as part of the NPDES monitoring requirements. The
sampling effort occurs twice monthly from July-October at three locations: 0.1 mi. below Vernon Dam,
Station 3, and Stebbin Island. Fish were collected with electrofishing gear. Methods of collection and
processing are provided in the NPDES annual reports. Although sampling has occurred since 1991 data
prior to 1996 were not available for this review. The numbers of shad collected in 1996 and 1997 were
142 and 321, respectively (Table 4). The catch by month varied between the two years reviewed. In 1996
the greatest number (n=103) of shad were collected in September. In 1997 most (n=179) were collected
in August. Limited data for the total sampling efforts (1991-1997) precludes further investigation of
abundance trends.

5.0 POTENTIAL FISH ENTRAINMENT

Ichthyoplankton sampling was conducted in the Connecticut River in the vicinity of the Vermont Yankee
intakes. The numbers of farval fish reported in the review of data for 1988 and 1990-1997 represent fish
vermontyankee.doc - 08/29/02 2 Normandeau Associates,
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that may have become entrained by the operation of Vermont Yankee, not those that necessarily were
entrained. Larval fish would have to be collected directly from the intake structure forebay to determine
the actual number and taxa of fish entrained.

Ichthyoplankton samples are collected weekly between 1 May and 15 July at the surface, mid-depth, and
near bottom from the Connecticut River in the vicinity of the Vermont Yankee intakes during 1988 and
1990 through 1997 (Table 35). Specific methods of collection are outlined in each NPDES annual report.

The review of nine years of data indicates that 5,747 larval fish were collected, representing 14 fish taxa
(Table 6 and Appendix E). Minnows and white perch were the most abundant ichthyoplankters;
comprising 84% of the larvae collected during the nine years in review (Table 6). Sunfishes, yellow
perch, common carp, walleye, and largemouth bass contributed 15.6% to the catch while 0.2% of the
catch was unidentifiable. A total of four largemouth bass and one American shad was collected during
the review period.

As reported in earlier summaries of Vermont Yankee ichthyoplankton data (Aquatec 19903), yellow perch
continued to be the first larvae encountered, usually in early to late May (Table 7). White perch were
collected in early May in 1996 and 1997 but not until mid to late-May during all other years in the
current review and in earlier reports (Aquatec 1990). Walleye have been consistently collected during
mid-May (Table 7). Minnows were usually collected beginning in early June through mid-July and were
the single principal component of ichthyoplankton collections during June and July (Table 7).

The review of 1982-1989 entrainment data conducted by Aquatec (1990) indicated that densities of the
abundant taxa were relatively low in intake water and were comparable to densities observed in river
samples. Because of the low densities in the intake samples observed during the 1990 review and the
concomitant and subsequent lack of data indicating that relative abundance and community composition
had changed, the effect of larval fish entrainment on the fish community was determined to be minimal
(Aquatec 1990). Continued low larval fish entrainment density, reported in the current review
{particularly of the seven representative important species identified by the Environmental Advisory
Committee), also support earlier findings that the operation of Vermont Yankee results in no adverse
impact to the fish community for all species and particularly for American shad.

6.0 FISH IMPINGEMENT

Impingement sampling was conducted weekly at the Vermont Yankee circulating water travelling screens
at the cooling water intake structure for the periods of 1 April through 15 June and 1 August through 31
October of each year, except during refueling outages, when the circulating water is not in use.

The maximum number of Atlantic salmon and American shad that can be impinged at the Vermont
Yankee intake structure is determined each year, prior to sampling, as outlined in the NPDES permit.

Each weekly impingement sample consists of a 6-day backwash sample and a 24-hour sample. The 6-day
backwash sample is examined for anadromous fish and the 24-hour sample is examined for all fish.
Therefore, a total census of anadromous fish impingement is obtained for the periods of 1 April through
15 June and 1 August through 31 October of each year. All examined fish are identified to the lowest
possible taxon, weighed to the nearest g (wet weight), and total length is measured to the nearest mm.

Nearly 15,000 fish were collected during routine spring and fall impingement sampling between 1988
and 1990-1997 (Table 8). The number of years included in this summary varies for each month presented
in Table 8. This is most likely due to refueling outages.

The most abundant fish collected over the summarized years were Lepomis sp. (46%), including
pumpkinseed and bluegill, followed by yellow perch (15%), rock bass (11%), and spottail shiner (8%);
(Table 8). Totals of 387 American shad and 202 Atlantic salmon were impinged during the nine years in
review, comprising 3% and 1%, respectively, of the total fish impinged over nine years.

During the nine years in review, the NPDES permit limits for anadromous fish were never exceeded.
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7.0 WATER QUALITY

Under current NPDES Permit guidelines (which began in April 1996), monthly grab samples of
Connecticut River water from Stations 3, 7, and the plant discharge are analyzed for copper, iron, and
zinc. Prior to 1996 additional parameters evaluated were sodium, total solids content, alkalinity to pH4.5
pH aqueous, sulfate, chloride, total suspended sclids, and turbidity. Review of the annual reports from
1989 to 1997 indicated no adverse effects of water quality from the operation of Vermont Yankee.
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Table 3

Percent similarities and Spearman Rank correlations of fish collected by trapnet and eletrofishing
upstream and downstream of Vernon Dam, 1986-1997.

1986 1988 1990 1991 1992 1993 1994 1995 1996 1997

Downstream Sampling (Trap net versus Electrofishing)
PS¢ 41.846 55.708 42.007 41.537 39.823 39.482 44598 51.648 65.094 59.346
T 0645 0725 0666 0374 0473 0389 0712 0515 0698 0.752
(rdeos 0738 0700 0700 0700 0700 0700 0738 0738 0700 0.700
Upstream Sampling (Trap net versus Electrofishing)
PS¢ 69.268 74.815 77.795 74344 69.517 74263 78.246 74.061 64.012 77.600
re 0.76544 0.83272 0.85338 0.7763 0.61249 0.76096 0.61094 0.69693 0.69774 0.57105
(rdoos 0538 0521 0472 046 0503 0485 0503 0485 0472 0472
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Table 5

Vermont Yankee icthyoplankton sampling conducted in the Connecticut River in the vicinity of
the intake structure. Summary of 1988 and 1990-1997.

Depth Number of Collections

Year (meters) May June July Total
1998 0.3 4 5 2 11
1.5 3 5 2 10
3.0 3 5 2 10
1990 0.3 5 4 2 11
1.8 5 4 2 11
3.7 5 4 2 11
1991 0.3 5 4 3 12
1.8 5 4 3 12
3.7 5 4 3 12
1992 0.3 5 4 2 11
1.8 5 4 2 11
3.7 5 4 2 11
1993 0.3 5 4 2 11
1.8 5 4 2 11
. 3.7 5 4 2 11
1994 03 4 5 2 11
1.8 4 5 2 11
3.7 4 5 2 11
1995 0.3 4 4 2 10
1.8 4 4 2 10
37 4 4 2 10
1996 0.3 4 4 3 11
1.8 4 4 3 11
3.7 4 4 3 11
1997 0.3 4 4 3 11
1.8 4 4 3 11
3.7 4 4 3 11
Total 295

_#W
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Table 6

Relative abundance of ichthyoplankton collected in the vicinity of the Vermont
Yankee intakes during 1988 and 1990-1997. Numbers of fish reported were
obtained from 295 samples.

W

Number Percent
Common carp 18 0.31
Notropis sp. 2,850 49.59
White perch 1,191 20.72
Lepomis sp. 628 10.93
Yellow perch 244 4.25
Cyprinidae 788 13.71
Walleye 8 0.14
American shad 1 0.02
Spottail shiner 2 0.03
Bluegill 2 0.03
Fallfish 1 0.02
White sucker 1 0.02
Largemouth bass 4 0.07
Unknown 9 0.16
Total _ 5,747 __100.0 _
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Table 7

Earliest and latest dates of capture of ichthyoplankton for four game fish species, 1988 and 1990-1997.

Largemouth bass White perch Walleye Yellow perch
Year  Earliest Latest Earliest  Latest Earliest  Latest Earliest Latest
1988 - - 16 May 13 Jul - - 10 May 24 May
1990 - - 25 May 12 Jul - - 01 May 25 May
1991 - - 21 May 25Jun 14 May 14 May 02 May 14 May
1992 - - 20May 23 Jun 20 May 20 May 05 May 20 May
1993 - - 19 May 28 Jun - - 10 May 19 May
1994 - - 25May 06 Jul 25May 01 Jun 11 May 25 May
1995 - - 12May 27 Jun 12 May 12 May 12 May 25 May
1996 - - 08 May 03 Jul - - 08 May 20 May
1997 02 Jul 02 Jul 035 Jun 18 Jun - - 10 May 18 Jun
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Table 8

Summary of monthly impingement of fish on Vermont Yankee's circulating water traveling screens.
Number of years vary by month because not all months were sampled during each of the nine years
summarized (usually due to refueling outages).

April May June August September October

Number of Years in Summary. 8 9 9 9 7 8 Total
Sea lamprey 100 14 4 2 1 9 130
Ammerican eel 0 1 0 2 0 7 10
American shad 0 1 23 19 344 387
Blucback herring 2 31 33
Gizzard shad 0 0 0 1 1 7 9
Atlantic salmon 43 147 12 0 0 0 202
Brook trout 1 1 1 0 0 3 6
Brown trout 4 1 0 0 0 2 7
Rainbow trout 0 8 0 0 0 0 8
Rainbow smelt 3 1 0 0 0 0 4
Chain pickerel 25 1 1 0 1 3 31
Northern pike 4 0 1 0 0 0 5
Common carp 2 0 0 0 0 6 8
Cyprimdae 6 12 0 0 0 0 18
Common shiner 0 1 0 0 0 0 1
Eastern silvery nunnow 5 13 0 0 0 0 18
Golden shiner 117 15 5 8 0 16 161
Spottail shiner 959 94 15 33 1 37 1,139
Mimic shiner 12 10 0 4 0 2 28
Longnose dace 1 0 0 0 0 0 1
Notropis sp. 113 1 1 0 2 0 117
White sucker 23 20 3 5 2 3 56
Yellow bullhead 121 12 2 0 4 88 227
Brown bullhead 105 355 10 37 3 58 568
Banded killifish 1 0 0 0 0 1
White perch 17 23 6 145 22 235 448
Rock bass 795 210 141 41 65 347 1,599
Lepomiis sp. 189 106 14 777 18 1,863 2,967
Pumpkinseed 79 99 27 12 7 629 853
Bluegill 1,074 95 63 118 30 1,557 2,937
Smallmouth bass 89 15 12 61 13 89 279
Largemouth bass 9 4 0 67 4 50 134
Black crappie 1 0 0 0 1
Tessellated darter 17 11 0 3 1 1 33
Yellow perch 1,243 423 138 289 13 141 2,247
Walleye 10 2 1 30 14 43 105
Total 5,166 1,696 459 1,658 223 5,576 14,778
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Figure 2
. Comparison of upstream and downstream abundance of nine macroinvertebrate phyla

collected in the vicinity of the Vermont Yankee discharge, 1988-1997.

vermontyankee.xls/Fg 2 - 08/29/2002 Normandeau Associates, Inc.



Crustacea
o 60
g
@ E
E 40 ¢ Rock Basket
< ® Dredge
W
g 20
=
g o ®
2
0 T T
] 20 40 60
Upstream % Abundance
Ephemeroptera
o 30
g # Rock Basket
'E = Dredge
=
=
- 20
® .
g
g 10 ry .
E
® : -
20 30

Upstream % Abundance

Tricoptera

40
/ ¢ Rock Basket
30 &> # Dredge
20
L)
=
10

10 20 30 40

Downstream % Abundance

Upstream % Abundance

Figure 2

. Continued.

vermontyankee xis/Fg 2 - 08/29/2002 Normandeau Associates, inc.




0 2 4 6 8
Upstream % Abundance

g 100
S # Rock Basket
E 80 ® Dredge
& /
< 601 —m L
® / .
n
€ 40
£ o
2 20 Y L 4 ry
Nz
8 0 1 T 1 T
0 200 40 o0 B0 100
Upstream % Abundance
Pelecypoda
30
g
2 25 ™ / # Rock Basket
E 20 # Dredge
< / -
® s
g 10 / -
il 7T
g ° .
OM T T T T T
0 5 00 15 20 25 30
Upstream % Abundance
Gastropoda
10
3 n =
_§ 8 ® Rock
g / Basket
ﬁ 6 .Q n
® B = /
g | |
s 4
£ /
*
£ 2 .
]
& V .
O/I T T T T

10

Figure 2

Continued.

vermontyankee.xls/Fg 2 - 08/29/2002

Normandeau Associaies, Inc.




Other Species

# Rock Basket
M Dredge

Downstream % Abundance

.
*

]

5 10

Upstream % Abundance

Continued.

vermontyankee.xls/Fg 2 - 08/29/2002

Normandeau Associates, fnc.



DUJ ‘SANIOSTY NDIPUDULION

TO0Z/6T/80 - £ Sod/S1x 3upiuouiraa

*L66T-8861 ‘NUBX JUOULIIA JO A)UIA ) ul
13NseqO0] pus 23parp £q pAdaI0d ejAYd 9JBIILIATIOIIEW SUT JO IIUEPUN(E UIEITISUMOP Prre wean)sdn [enuus jo nosuieduio)

€ 331y
max TERX
1661 9661 S661 PE6T  E661 T66T 1661 0661 8361 1661 9661  S661 661 €661  T661 1661 0661 8361
-0 : r O
- | v \ _/ \ Y/ |,
oz ® - 01 ®
/ W z \ / \ g
oc & a g
/ E \/ \ E
or 3 0z &
adpay ¢ uonels —y— agpeI( § noneIS —e—
yseq ¢ TONRS —— 05 || 19%seg ¢ UONeIS —wW-— <z
1 afpaiQ 7 uon®Is —m— s8paiq  vonels —m— y
19%sEg T UONEIS —— - ¥ised T Uonels —— ¢
ureanysumo( epodorisen amansd epodonsen
max TeIx
1661 9661 S661 V661 €661 T661 1661 0661 8861 L66F 9661 S661 66T €661 To6l (661 0661 836l
- 0 -0
-,, F x| ° "
ol 0c
N\ = s
ST o - 0¢ =
\ ( g £
g or §
= \ m
/ \ r4 m a8pai(g ¢ uonwlg —— L1 (g
afpaiq ¢ nonms —g— 0c / \ 1975eg G UonElS ——
1575eg £ UODRIS —He— adpas ¥ uonms —m— — 09
adpaiq  vonels —m— e ( Ryseq ¢ uoneg
1yseq g uonwg 0L
114
weaasiM o BepRosy0 weansd)) waepodng




“JUf ‘SNDIIOSSY NDSPUDULION TO0T/6Z/80 - £ /51 2ayunljuoiueian

‘panunuo))
¢ a3y
Iy JBIx
L661 9661 €661 ¥661 €661 T66! 1661 0661 2861 L661 9661 €661 661  £661 66T Lol 0661 8861
: : _ lﬂlll”ﬂ.ﬂ”.ﬂU!ﬂ;ﬂdWlﬂ“lﬂ”llvﬂl 0
~3\ " o N :
o1
: AN LN " 2
g Nx_ /A N\ 77 5
E N/ \_/ oE
- 05 g ~ sz 3
{ 2Bpoiq ¢ vonms —g— \ / 09 " 23paiq] § BONEIS —W A \ _/ 0¢
195ty £ Uoumg —e— < 19ASBE & UOTIELG — e / \
| | 98pa1q g uonmg —g— oL ] :
1y5Bg T DONEIS — 3paI( v vonng —m— ¥ SE
YSBY T nonelg 193sey p UOTBIS ——
08 or
wreznsuso(q eadoynrg, ureansd() esaydoyorry
Teax Jeax
L661 9661 <661  ¥661  E66L  T66I 1660 0661 8961 L66T 9661 S661  F66T €661 66T 661 0661 8861
# R
g s
: \ / :
]
sz § or %
\ / a8pa1q] € vontIs —w— R 38paI] ¢ wonEls g "
/ \ loxseq ¢ vonms —g— T 0F 123sRy G UONRIS ——
afpasq zwoners —m— || o | *8paaq ¢ vonms —m— 0¢
v 145Eq g noneg 123SEY § UORRIG ———
or 09
we3nsuso( eandosauaydyg urea.nsdpy vandosawaydy




U] 'SIVII0SSY NOIPUTULION I00TGE/80 - £ Sd/six-aayuniuousiaa

‘ponuyuo;)
€ am3ig
1eIx max
L661 9661 €661 661 €661 T66T  [661 0661 286l L66T 9661  S661 661 €661 T661 1661 0661 286l
e W, S ol = . Ve b
- S
A o B / ~ |
¥\ Nt o > “:
\ ] \ g g
/ \ ST m. - £ 5
7 - ot & E
aBpai(] ¢ UOHEG —W— 7 se 8 a8paiq § uonerg —y— v 3
1seq € UONEIS —H— oF 19Y5EY § TONKIS —y—
a7paL(] 7 TODTIS g — K a8poiq yuoneis —m— [ S
1exseq 7 nonelg —— sv 13sEg ¢ UONTIS
0 9
UIBIIISUMO(] BOZRIDAL] weagysd)) vozeapiyg
Jeax Jeay
L66L 9661  S661  ¥661 €661  T661 1661 0661 8861 1661 9661  S661  +661 €661  T661 1661 0661 8861
x/.I‘\‘, A 1 L i L L c “ L L
AN ol
0z
- og ® ®
> B
U m
"I AN | :
09 B 8
R 28paK] ¢ uoTIEIS i — / oL b | adpai(g ¢ vonElg —— / oL
10YSBH £ UONEIG —3e— Y ST € UONEIS —¥—
a8pai(y 7 uones —— 08 aBpar v ONEIS i - 08
1Yseg 7 UONYIS 123seg ¢ UOTEIS
06 06
weansusocf eandiq weanysdpy eandig




"IUJ SHDIIOSSY NUIPUDMION

TOOT/E6T/Q0 ~ £ B/ 3Yun N0 24

panunuo))

€ 231y

max IBIX
L661 066l  S661 Y661  £661  T66L 1661 0661 8861 L661 9661 S661 ¥661  E66L  T66T 1661 D661 8861
1 1 L i "l L Q . O
/ [ ¢ l|ln| .\* _ = M m ._.” w —+ o1
N\ N/ /] | /A4 # 8
g \ \ 0t 5
N\ V /] ) g g
WAV, S E / o g
VAN | v 1 B \ 0 g
o v 28pa(] £ uonmg —p— 1 ® X \ aBpas(] ¢ uonelg —p— m
W weg cuonng—x— | | o \ 1oyseg g uones —w— [ [ 09
v mazsoms s ] , et el B
: 1seq  uonelg
0z 0%
WEANSUMO(] BIIVISTIZ)D) ureansdn) Ba0BISNI)
Teax max
L661 9661  S661  +661  £661 66l 1661 0661 8861 L661 9661  S661  v661 €661  Z661  [661 0661 8361
: -0
z
N/ //\ /X\ ;
R = 9 &
> LN/ W \ VA N
: Y\ N E
-; : A W 1%
— 8paiq ¢ wonTIS —w— \/ se & 28Bpai] g nonms —— \ / e
— Txseg mmwmm.hlxl oF | 12%Sed § UONEIS —— \/ ¥l
e oo v v | oy wms - ¥ o
0 - 81
WRINSUAC(] BPIPEPLLY, ureansdf eppepL




DU SAVIIOSSY RDIPUDULION

Z00T/6Z/80 - £ 3dssx-aayuniucuniaa

‘praunuoe))
¢ am3Lg
TR X Teax
9661  S661  P66I €661  Z66I (661 0661 8861 L661 9661 S661 ¥661 €661 T66I 1661 0661 8861
_ X . -0 . _
- <
u/\ \ / \ R R
Y\ N/ " f z
/X ot X/ .
/ \ aBpai( £ uonelg st m 9BpaI( ¢ uoREIS —Y— oz &
( yseq cuonels —ye— T 0F 12{SEq G UDTIEIS —36— / \
adpaig zuonms —— | | o 98pauq] ¥ vonElg —g— N/ 174
12YSBY 7 UONEIS ov 1Byseq ¥ UOnElg o
UEINSUMG(] SIS 10 umaasdy) sapadg 110
Rl 7S Je3
L661 9661 5661  F66T €661  TEEL 661 066!  BEGI Lo6t 9661  S661  ¥661 €661 T661 1661 0661 886l
- 0 % 0
s i X <
S N N\ \m Vs N 7\ L3 s
Y R N
0z § (
/> \ g - tor B
d sz § | | 38pauq 5 wonms —p— A\ / oc 2
[t A o ® || ] e swome e / .
| | o3pasq z voneis —m— < ot adpai v uonelg —m—
19YSBY 7 UONEIS o | wsed puonng ov
or 94
weansunog epodisopag wreaaysdy) epodisajag




Bluegill
30.0
. ’ H
25.0 Electrofishing
8 / ® Trapnet
-g 20.0 = /
=
-«
® 150
£
-]
& .
10.0
£ . . °
a " **
3.0 -
Y " =
* e
0-0 1 1 T T 1
0.0 5.0 10.0 15.0 200 25.0 30.0
Upstream % Abundance
Brown bullhead
60.0
[ ] ;
50.0 # Electrofishing
g ) B Trapnet
g
E 400
-]
2
< /
¥ 300
: e
2 200
z
=
=] /
10.0
0.0J : . . , :
0.0 10.0 20.0 30.0 40.0 50.0 60.0

Upstream % Abundance

Figure 4

Comparison of upstream and downstream abundance of 13 species of fish collected in the vicinity

of Vernon Dam, 1986-1997,
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APPENDIX E -

SUMMARY OF TOTAL NUMBER AND
PERCENT CATCH, BY SPECIES
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Appendix E

Summary of total number and percent catch, by species, collected during the years 1988 and
1990-1997 in the Vermont Yankee icthyoplankton program.

vermontyankeexls/Ap E - 06/28/2002

Number Percent of Catch
Year Collected for Each Year Relative Abundance
Common carp 1988 1 0.3 0
1990 2 1.0 ¢
1991 1 0.1 0
1992 3 0.3 ¢
1993 6 1.2 ¢
1994 1 0.1 0
1996 3 1.0 0
1997 1 0.5 0
Notropis sp. 1988 145 37.4 3
1990 66 314 1
1992 515 59.4 9
1993 174 354 3
1994 1,658 90.5 29
1996 129 43.1 2
1997 163 83.6 3
White perch 1988 110 28.4 2
1990 84 40.0 1
1991 174 18.8 3
1992 212 24.5 4
1993 248 50.5 4
1994 109 59 2
1995 90 20.4 2
1996 149 49.8 3
1997 15 7.7 0
Lepomis sp. 1988 129 332 2
1990 13 6.2 0
1991 219 23.7 4
1992 121 14.0 2
1993 56 11.4 1
1994 28 1.5 0
1995 52 11.8 1
1996 7 2.3 0
1997 3 1.5 0

Normandeau Associates, Ine.




Appendix E

Continued.
Number Percent of Catch )
Species Year Collected for Each Year Relative Abundance
Yellow perch 1988 3 0.8 0
1990 44 21.0 1
1951 110 11.9 2
1992 11 1.3 0
1993 4 0.8 0
1994 27 1.5 0
1995 25 57 0
1996 8 2.7 0
1997 12 6.2 0
Cyprinidae 1991 516 558 9
1995 272 61.5 5
Walleye 1991 4 0.4 o
1992 1 0.1 ¢
1994 2 0.1 0
1995 1 02 0
Anerican shad 1692 1 0.1 0
Spottail shiner 1993 1 0.2 0
1994 1 0.1 0
Bluegill 1996 2 0.7 0
Fallfish 1996 1 0.3 0
White sucker 1997 1 0.5 0
Largemout bass 1990 1 0.5 0
1992 3 0.3 0
Unknown 1993 2 0.4 0
1994 6 0.3 0
1995 1 0.2 0
Total (all species, all 9 years) 5,747 100

vermontyankee xls/Ap E - 08/29/2002

Normandeau Associates, Inc.
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