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INTRODUCTION

Results of Northern States Power Company's (NSP) ninth consecu-

tive reporting of environmental monitoring studies for the
calendar year 1978 are contained in this publication. The

1978 calendar year represents the fourth full year of two-
unit operation for the Prairie Island Nuclear Generating
Plant (PINGP).

The 1978 annual report represents the final year of reporting
for the following studies: Terrestrial Vegetation Study

(Section 2.6), Small Mammal Study (Section 2.7), and Birds
Killed Striking Transmission Lines (Section 3.1) . The

terrestrial vegetation study indicates that other than con-

struction activities the only power plant effects detectable

are those associated with ice formation on trees adj acent to

the plant cooling towers. Other changes in the vegetation

community structure are associaced with natural succession.
The small mammal study has defined the magnitude of natural
changes in the small mammal populations in the vicinity of
PINGP and indicates no abnormal population or community

structure alterations. The magnitude and species composition
of birds killed by striking transmission lines have been

adequately defined, and the results indicate that those lines
perpendicular to bird migration routes have the highest
proportion of bird kills.

Although not conducted in 1978, a fish creel survey will be
conducted in 1979 by the Minnesota Department of Natural
Resources (MDNR) Results of this study will be incorporated

into the 1979 annual report,

Prepared by:
Science Services Section
Environmental and Regulatury Activities Department
Northern States Power Company
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1.1 WATER CHEMICAL ANALYSES

1.1.1 INTRODUCTION

Sampling was conducted by Environmental and Regulatory

Activities Department personnel at Prairie Island. Parameters

sampled included: phenolphthalein (p) and total (m) alkalinity,

dissolved orthophosphates, total dissolved phosphorus, filter-

able and nonfilterable residue, ammonia, nitrite and nitrate

nitrogen, pH, conductivity, dissolved oxygen, turbidity, and

temperature. Schmidt (1976) described each of the parameters

and indicated its significance in water chemical analyses.

1.1.2 MATERIALS AND METHODS

Samples were collected monthly at four stations (Figure 1.1-1).

Station E-l represents upstream main channel river conditions,

X-1 reflects the quality of intake cooling water, Y-2 indicates

water quality following plant usage prior to mixing, and

Station C-4 represents downstream main channel river conditions,

after mixing with plant effluent.

Samples were collected from top and bottom of the water

column with a 6.2 liter Van Dorn water bottle and placed in

new nlastic gallon jugs. Dissolved oxygen, pH, conductivity,

turbidity, and temperature were analyzed at the Prairie

Island Environmental Lab. The remaining parameters were

determined according to Standard Methods (1975) by the NSP

Chestnut Lab within 24-hours of collection. Instrumentation

was similar to that used in previous years.

276 076-3-



Chemical data were analyzed with a full factorial analysis of

variance ( ANO VA) to determine seasonal, depth, and plant

effects by combining data from Stations B-1 and X-1 (upstream)

and comparing with data from Stations Y-2 and C-4 (downstream).

Missing values, caused by uncafe ice conditions at some

stations during winter, were estimated according to Li (1964).

1.1.3 RESULTS AND DISCUSSION

The 1978 Mississippi River water quality data and ANOVA are

presented in Tables 1.1-1 and 1.1-2, respectively. The

letters "T" and "B" appearing after the site locations refer

to top and bottom samples, respectively. For each sample

collected, annual mean, median, standard deviation, and range

are also listed in Table 1.1-1.

Analysis of variance assumes that variability in chemical

concentration is caused by seasonal variation, depth, and

whether the sample was collected above or below the plant.

Some variation may also be caused by interaction between any

two of these factors; the factors are not independent and

together are contributing to changes in the parameters sampled.

Highly significant differences (P1 01) between upstream and

downstream stations were observed for all properties except

nitrite nitrogen, with regard to time (month of the year).

Nitrite nitrogen showed a significant difference (P5 05).
Temperature showed a highly significant difference with regard

to plant effect. Ammonia showed a significant difference also

attributable to plant effect.

1.1-4276 077



In 1976 and 1977 there were significant differences (P < .05)

between upstream and downstream conductivity values. The 1977

difference was attributed to the fact that conductivity values

had not been corrected for differences in sample temperature.

The 1976 figures were also not adjusted for the temperature

differences. The 1978 figures were corrected for the sample

temperature differences using the equation:

~

R 1 + 0 0 00 t- 25) '

where R = resistance of sample, ohms; C = cell constant;

t= temperature degree C. No significant difference between

upstream and downstream values was seen.

No other property analyzed showed any significant difference.

1.1.4 LITERATURE CITED

Eberley, L W, 1977 Water Chemistry. In Environmental Monitoring
and Ecological Studies Program. 1977 Annual Report for
Prairie Island Nuclear Generating Plant near Red Wing,
Minnesota, Volume 1. Northern States Power Company,
Minneapolis, Minnesota.

Standard Methodi for the Examination of Water and Waste Water,

14th edition, 1975, A PHA-AWWA-WPCF , American Public
Health Association, Washington, D. C.

6 0781.1-5
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Table 1.1-1

SITE B-1B 1976 FAGE I

O!SSOLVE0
CRTHCPHCSPPATE TOTAL O!SSOLVE0 FIL T E RAE LE NONFILTERABLE

P-ALKALINilY P-ALKALINITY PHOSPHORUS PHC5PHORUS RtS10UE RESIOJE
FG/L AS C AC O3 PC/L AS CACO 3 MG/L P PG/L P PG/L MG/L

JAN L.0 176.000 0.140 -1.000 300.00C 22.600
FEB C.C 192.000 0.100 0.14G 350.000 7.800
PA R 0.0 167.000 0.1C0 -1.000 260.000 2.200
APR 0.0 94.000 0.040 0.C70 200.000 36.000
MAY 0.0 122.000 0.009 0.026 310.00G 28.000
JUNE 0.0 120.000 0.090 0.100 310.000 54.000
JULY 0.0 101.00C 0.090 0.120 210.000 49.000
AUG 0.0 152.000 0.070 0.120 260.C00 60.000
SE P 0.0 115.000 0.100 0.130 220.000 240.000
OCT O.0 135.000 0.020 0.070 420.000 30.000
NO V 0.0 130.000 0.0e0 -1.CCO 210.000 2C.000
DE C 0.0 142.000 0.100 0.110 240.000 4.CCO

MEAN 0.0 137.167 0.072 0.096 257.500 46.133
S. D. 0.0 29.9e7 C.038 C.036 49.333 63.925
MEDIAN C.0 135.000 C.090 0.110 260.000 30.000
LCwCSI 0.0 94.000 0.009 C.026 200.000 2.200

g
HIGHEST. 0.0 192.000 0.140 0.140 350.000 240.000.

Y
e

AMPCNIA NITRITE NITRATE DISSCLVED
NITRGGEN NITROGEN NITRCGEN CCNOUCTIVITY OXYGEN TilRB1DITY TEMPERATURE

MG/L N MG/L N MG/L N PH UMHOS/CM MG/L JTU OtGREES L

JAN 0.74G 0.014 1.010 7.600 461.000 9.900 5.000 C.*00

FEB 0.550 0.120 0.320 7.600 500.000 11.100 3.0C0 0.0

MA R 0.700 0.01e 0.920 7.500 482.000 11.400 3.000 0.50C

APR O.260 0.020 0.640 7.900 300.000 12.100 15.CCO 7.500

MAY 0.160 0.C22 0.310 8.300 537.000 10.000 10.000 17.000

JUNE 0.330 0.050 1.090 8.100 430.000 7.900 22.000 22.0C0

JULY 0.190 0.042 0.550 7.900 325.000 6.000 5.600 20.5C0

AUG O.460 0.076 0.780 8.000 489.000 6.600 20.000 24.500

SE P O.350 0.043 0.3e0 7.700 394.000 7.700 40.000 21.000

OCT 0.380 0.022 0.310 8.000 421.000 9.000 1C.0C0 11.0C0

NOV 0.400 0.G21 C.320 8.300 422. COG 11.300 7.000 4.500

OEC 0.640 0.010 0.570 8.000 500.000 11.700 2.500 0.0
pgj

MEAN 0.4o3 0.038 0.600 7. M8 438.417 9.625 11.925 10.742

C3% S. O. 0.243 0.032 0.289 0.26% 71.929 2.119 11.005 9.760

MEDIAN 0.400 0.022 0.570 e.000 461.000 10.eCC 10.000 11.C00

LCwES1 0.16C 0.010 C.31c 7.300 300.000 6.cc0 2.500 0.0
C3 HIGHEST C.950 0.120 1.09 8.300 537.000 12.1CO 40.00G 24.500
j7

CD
:TE: -1.0CO'S ARF Mi$$1NG VALUES
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Table 1.1-] (Continuet!) IJ bl
{ _

- (f ' ;'

~~8 w V W
CI5SCLVED

GR1HCPHCSFHATE TOTAL CI55GLVE0 FILTERABLE NCNFILIEPAo1E
P-ALKALINITY M-ALKALINIIY Ph0$PH09U5 PMC S PF OR L'S RESICUE RESILUE
FG/L AS CACO 3 MG/L AL CALO3 MG/L P MG/L P MG/L MG/L

JAN 0.0 191.000 0.1*0 0.20C $20.000 4.200
FEb 0.0 192.000 0.110 0.180 350.000 6.000
MAR 0.0 In6.000 C.100 0.12C 270.CCC 2.400
APR 0.0 4C.CCL 0.050 G.070 190.000 34.000
MAY C.0 123.C00 0.013 0.026 330.000 26.000
fUNE 0.0 116.000 6.090 0.C90 310.000 45.000
JULY 0.0 100.000 0.090 C.120 210.000 39.000
AUG O.0 151.COC 0.C 70 0.140 2?O.000 42.C00
SE P 0.0 112.000 C.100 0.130 230.CCC 99.000
OCT 0.0 135.C00 0.C30 0.C?O ?l0.000 16.00G
NC V 0.0 131.000 0.060 -1.000 210.0C0 1P.GC0
LE C 0.0 143.0C0 C.0E0 0.120 250.000 3.000

MEAN O.0 136.000 0.C79 0.11? 260.833 28.050
5. D. 0.0 29.882 0.035 C.C46 54.516 27.333
MEDIAN 0.0 135.CCG 0.OPG 0.12C 250.000 26.000
LOWEST 0.0 90.000 0.013 0.02E 19C.CCC 2.400
HIGHT!T 0.0 102.CGC 0.140 0.200 350.000 99.000

f ANMGNIA N1TRI1E N11RAIE 0155CLVED
7 NITDCGEN NITROGEN NITRtLEN CONDUC?IVI1Y CXYGFN TU2BIDITY TEMPERATLRE
- FG/L N WG/L N MG/L N PH UMHOS/CM MG/L JTU GEGREES C

JAN 0.610 0.020 1.080 7.6C0 395.CCC 11.700 3.C00 0.G
FEB 0.950 0.013 0.39u 7.t00 469.000 11.100 3.000 0.0
MAR C.670 G.019 G.280 7.5CO 464.000 11.200 2.000 1.000
APR 0.240 0.019 0.680 7.800 266.000 12.1GC 10.C00 7.000
MAY 0.180 0.022 1.330 P.300 500.C00 10.800 10.000 17.000
JUNE 0.300 0.040 1.160 8.0G0 420.000 e.100 20.000 22.00C
JULY 0.160 0.C40 0.690 7.cCO 320.u0C 6.20C 6.400 2C.700
AUG 0.440 0.070 0.7?O 8.300 469.000 6.6C0 15.000 24.500
SE P 0.340 0.040 C.360 7.700 3e3.00C 7.700 25.000 21.000
OCT 0.33C 0.022 0.310 8.000 414.000 5.9CC 8.000 11.000
NOV O.460 0.021 0.320 8.300 422.C00 11.3CC 6.5C0 5.000
CEC 0.6E0 C.010 C.54C 8.000 Ste.CCO 11.900 2.500 0.0

MEAN G.463 0.028 0.657 7.908 423.c67 9.ECO 9.3t7 10.767
N 5. G. 0.2 5 F 0.017 0.362 C.287 70.581 2.164 7.247 9.'59

N ME DI AN C.440 0.022 0.660 8.000 422.CCC 11.100 3.0C0 11.0C0

Ch LCM 5' 01" 0 010 C 2'G T bCD 2E' CC 6 2*0 i *CG G0
HIGHEST L.950 0.070 1.33L e.30C 518.000 12.lCG 25.000 24.500

0
CO NCTE: -1.C00'S ARE MISSING VALUES

.



SITE C-41 1978 FAGE 4Table 1.1-1 (Con t inued )

DISSOLVEu
CRTHCPHOSPFATE TOTAL CIS50LV50 FILTERABLE NCNFILTEPAELE

P-AtkAtINI1) F4-ALKALINITY PHOSPHORUS PFO$PHORUS RESIDUE RESIOUE
MG/L AS CAC03 MG/L AS C#CG3 MG/L P MG/L P MG/L Mb/L

JAN 0.0 let.00C C.130 -1.000 300.000 3.200
FEB G.0 173.000 0.100 0.140 300.000 5.800
MAR 0.0 lo$.00C C.CSC -1.000 240.C00 1.E00
APR 0.0 109.000 C.050 0. 06 0 230.000 23.000
MAY 0.0 124.000 0.005 0.022 300.000 24.000
JUNE 0.0 122.000 C.C90 C.090 320.000 32.000
JULY 0.0 10?.000 J.us0 0.140 190.00G 42.GG0
AUG 0.0 140.000 0.0 F0 0.120 240.000 26.000
SE P 0.0 103.000 C.070 0.130 220.0C0 65.000
CCT 0.0 139.000 C.C30 0.070 220.000 21.000
NO V o.0 130.000 0.070 -1.000 210.000 16.000
000 C.C 139.000 0.0E0 0.12C 240.000 4.000

MEAN 0.0 !?4.33? 0.072 0.09s 25C.833 21.983
S. D. 0.0 24.212 0.C33 0.041 42.738 16.476
MEDIAN O.0 13 9.CC O C.080 0.120 240.000 23.000
LOWE ST C.0 103.000 0.005 0.022 150.000 1.E00
HIGFE$7 0.0 173.000 C.130 0.140 320.CCC 65.000g

7
w
EJ

AJ9t N I A NITRITE NITRATE DISSOLVED
NI 'R CbE N NITRLCEN NI1ROGEN CONDUCTIV!1Y Cx) GEN TU A B I DI T Y TEPPERA10kE
MG/. N MG/L N PG/L N PH UMHCS/CM PC/L J1U CEGREFS C

JAN G.t96 0.024 1.120 7.700 426.000 11.500 3.0C0 C.400
ftE C.E80 0.013 0.390 7.200 469.000 11.2CC 3.000 0.0
MAR J.680 0.02? G.250 7.400 460.000 11.300 3.000 0.500
APR 0.170 0.026 0.620 7.900 250.000 12.500 10.C00 7.500
MA Y 0.100 0.022 0.150 b.400 550.C00 11.e00 5.C00 17.000
JUNE O.300 0.06C 1.Os0 8.100 430.000 7.400 15.000 22.000
JULY 0.16C C.042 0.480 7.ECO 320.000 7.6C0 82.000 20.500
AUG 0.6CG 0.06E 0.790 8.100 SCO.COC 6.300 10.000 24.000
SE P 0.230 0.C38 0.260 7.EOC 372.000 7.ECO 20.000 21.0C0
OCT C.240 C.021 C.33C 8.200 408.000 9.500 10.000 11.000
NOV L.440 0.021 0.30C '.300 439.000 11.300 6.500 5.000

N CEC 0.760 0.011 C.560 e.COC 500.000 31.eC0 ?.500 0.0

N
VEAN U.442 0.C31 G.54C ).oCL 436.000 9.993 l'.167 10.742

5. D. 0.261 0.016 0.314 0.355 6o.863 2.141 22.C35 9.669

FECIAN U.4GC 0.024 0.480 8.000 439.000 11.300 10.000 11.000

C L0nf S T O.100 0.011 0.150 7.200 320.000 6.300 2.5C0 0.0

Q FIGHEST G.EEC 0.068 1.120 e.400 550.000 12.500 62.000 24.000

IN)
NCTE: -1. C C 0 ' S A R E MISSING VALUES

f 3 '
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SITE C-49 1972 PACE 3Table 1.1-1 (Continued)

DISSCLVE0
CRTHCPbCSPHATE TOTAL DISSOLVED FILTERA?tE NONFILT'RAeLE

P-AlkALINilY P-AlkAllNITY PHCSPHCQUE PHOSPHORUS RE SIE UE RE5100E
MG/L AS LACO3 MC/L AS CACC3 MG/L P MG/L P PG/L MG/L

JAN 0.0 170.000 0.150 0.180 290.000 2.600
FEB 0.0 170.C00 0.10C O.14C 300.000 6.600MAR 0.0 165.000 0.070 -1.000 260.000 2.0C0
APR C.C 106.C00 0.050 0.070 240.000 25.000
MAY 0.0 125.000 0.006 0.G24 3C0.C00 33.000
JUNE 0.0 120.000 0.090 0.C9C 330.000 49.000
JULY 0.0 111.000 0.100 0.140 230.000 44.000
AUG 0.0 140.000 0.C7C G.120 250.000 31.000
SE P 0.0 105.000 0.050 0.120 220.000 9C.000
OCT C.O 135.000 0.020 0.070 220.000 22.000
NOV O.0 133.000 0.060 -1.000 220.000 17.000
OEC 0.0 140.000 0.090 0.110 240.00C 3.000

MEAN 0.0 135.500 0.075 L.106 258.333 27.117
5. D. 0.0 23.624 0.038 0.044 37.618 25.454
ME01AN 0.0 135.000 0.09C 0.120 250.000 25.000

." LOWEST 0.0 105.0u0 0.006 0.024 220.000 2.000
HIGHEST 0.0 17C.000 0.150 0.180 330.000 S0.000

w

AMMONIA NITRITE NITRATE DISSOLVED
NITROGEN NITRCCEN NITROGEN CCNDUCTIJITY OXYGEN TURBIDITY TEMPERA 1URE
MG/L N MG/L N MG/L PH UMHCS/CM MG/L JTU CEGREES C

JAN 0.700 0.026 1.160 7.700 409.000 10.900 3.C00 0.000
FEB 0.640 0.C13 0.410 7.500 4e4.000 1 1. .' 0 C 3.000 0.0
MAR O.680 0.013 0.320 7.500 468.000 11.400 3.C00 1.000
APR 0.180 0.026 0.620 8.000 343.000 12.e t o 10.000 6.000
MAY 0.120 0.022 0.360 8.400 536.000 11.e0L 10.000 17.000
JUNE C.320 0-050 1.060 e.100 430.000 7.400 15. ';C 0 22.000
JULY 0.16L u.052 0.520 7.9JO 355.000 6.600 9.3C0 20.300
AUG 0.400 C.068 C.bCO a.20C 490.000 6.3C0 s5.000 24.500
SE P 0.310 0.036 0.380 . 600 372.000 7.eC0 30.000 20.000
OCT 0.230 0.022 0.330 8.100 419.000 9.100 10.0C0 11.000
Nov 0.350 L.022 0.3TO e.300 441.00C 11.500 ,000 5.000

ps) DEC 0.660 0.011 0.560 8.000 481.000 11.ECO 2.500 C.J

-- -J
MEAN O.412 0.030 C.574 7.958 435.667 9.893 9.817 10.600

C 5. D. 0.245 0.01P 0.2?e 0.291 59.278 2.362 7.760 9.522
PE01AN 0.350 0.024 0.520 8.C00 441.0C0 11.200 10.000 11.000

C:D LCwEST 0.120 0.011 0.320 7.500 343.000 6.30G 2.500 0.0

cy3 HIGHEST 0.640 0.C60 1.160 8.400 536.000 12.800 30.C00 24.500

W
NOTE: -1.00C'S ARF MISSING VALU(5

.
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Ta'la 1.1-1 (C on t inued )

DISSCLVED
Ch1FC FHC 5 Fb A TF TUTAL Cli!ULVEC FILTERAELE NONFILlERAELE

P-ALkALINIIT P-ALAALINITV Ph0EPDCDU! FFG5PHCRUS kt5!OUE RESICUE
MG/L AS C ACO3 PG/6 1* CACO 3 MC/L F MG/L P MG/L FG/L

JAN 0.0 105.C00 0.120 0.13C 250.000 3.600
FE E 0.0 173.000 0.090 0.11L 300.0C0 6.400
FAP 0.0 167.000 P.110 C.12C 270.00G 3.o0C
APR 0.0 ll7.CCG C.0*U C.08C 250.000 13.00C
FAY 9.000 1/;_ecs 0.0G1 C.019 310.000 24.000
J L'h E 0.0 121.000 0.076 C.0LG 32C.000 39.000
JULY G.C 120.00G L.140 0.170 24C.000 25.000
AUG 0.0 139.CGG C.09 0.100 240.C00 32 000
SE F C.C */9.G00 C.C7C C.110 19G.000 91.000
DCl C.C 119.000 0.010 0.G60 220.000 24.000
NC V 2.000 126.000 C.C30 -1.CCC 210.000 16.00G
GEC C.0 142.000 0.0e0 0.100 220.000 4.000

MEAN O.917 134.917 0.071 0.C48 254.167 23.*67

5. D. 2.t10 ? ? . 9 '* 2 0.G4 3 0.C39 41.P78 24.314

NETIAP 0.0 129.C00 0.090 0.100 250.000 24.00C

LOkE51 0.0 94.CCL C.CCI C.019 190.000 3.60C

HICFL5T 9.000 173.000 0.140 0.170 32C.CCC 91.000

DISSCLVED
CCNGUCilVll' CxYC EN TURSIDITY TEMPtRATUREw

AMMONIA NITRITE NITRATE.

PG/L N PH UMHL!/CM MG/L J1U DEGREES C
N11RCGEN NITROGEN A I T ROCE N7

JAN 0.600 0.011 0.v2C 7.700 eco.C?' 10.400 3.000 0.09
* PG/L N MC/L N

FE B 0.840 0.013 0.47C 7.4CC SCC.CC3 10.CCC 3.CCG O.0

MAR C.7ec 0.016 0.390 7.400 476.000 11.000 4.000 1.000

APR o.140 0.032 0.e90 2.000 386.00C 12.30C 5.00C e.500

PAY 0.040 0.024 C.2 6G 2.7CC 549.C00 11.900 5.C00 17.0C0

JUNE 0.290 0.070 1.07G 6.2CC 65C.CCC E.3C0 16.CCO 21.500

JLLY 0.140 0.059 0.630 7.9CC 375.000 7.300 L.900 20.200

AUG 0.230 0.072 U.620 6.3CC 479.0CC 7.200 10.000 23.500

N SE P 0.260 0.C?9 G.SEC 7.700 333.000 6.500 25.000 19.50C

CCI C.29C 0.020 0.320 d.3GO 405.000 11.300 10.000 11.000

q 0.lEC 0.019 0.3o0 e.7CO 422.000 12.2G0 6.500 3.500

CE C 0.670 0.C 10 0.5t0 e.000 500.000 11.200 2.5C0 0.0

NCV

ME A N 0.371 0.031 C.587 9.C25 456.417 9.967 e.075 10.475

S. D. C.275 0.023 0.2 75 0.437 76.664 2 . 0 9 *, 6.596 9.440

' PECIAN C.2e6 C '24 0.SeO 8.CCO 478.C00 11.LLO 6.500 11.000Q

A LCh25T 0.C4C 10 0.260 7.400 ?33.CCG 6.5CL 2.500 0.0
()

72 1.070 3.700 0C0.C00 12.300 25.000 23.500

HICHEST 0.t40

Ncit: -1.C00'5 ARE "ISIINI ValUIS

n);;s o b dd e n
'

v

~



'\ :, I
U U .%' -@;&If -f,,! !

,

bg i ;

SITE X-1B |d i PAGE 5Table 1.1-1 (Continued) , ,,

DISSOLVED
CRIHCPhCSPHLIE TOTAL DISSCLVE0 FILTERALLE k.ONFIL1ERAbLEP-ALKALINITY M-ALKALINITY PHOSPNLkU$ Ph0$PH00US RESIDUE RESIDLEMG/L A5 CACC3 MG/L AS C AC03 wG/L P MG/L P MG/L MG/LJAN C.0 162.00C 0.14C 0.160 280.000 2.4v0FE6 C.0 170.000 C.ORO C.140 330.000 12.0C0KA R O.0 162.C00 0.07v 0.120 250.000 2.800APR 0.0 119.000 0.06C 0.0e0 250.000 le.CCCMAY 2.000 131.000 0.009 0.C24 210.000 59.000JUNE O.0 124.00C 0.07C 0. Cec 330.CCC 4v.000JULY C.0 122.000 C.I'C C.19C 240.000 24.000AUG 0.0 ?.12.000 0.090 G.100 250.000 35.0C0SL P 0.0 99.000 0.070 0.11C 200.0CC 34.0G0DC T C.0 134.000 0.020 0.C60 210.000 48.000NC V C.0 119.000 0.060 -1.000 230.000 16.000OEC O.0 142.000 0.000 G.10C 24C.000 4.000

MEAN C.167 133.000 0.G72 C.1C6 260.000 24.e50S. D. 0.577 22.COE 0.034 0.046 *3.4e5 19.78cf MEDI A N 0.0 131.000 C.07C C.1CC 250.000 24.000s LO W E S T O.0 v9.000 0.009 0.024 200.000 2.400htGHES1 2.000 170.C00 0.140 0.190 330.000 59.000

AMMONIA N 11R Il t N11 RATE Dl!SCLVE D
NITROGEN NITROGEN NIIROGEN CCNGUCl!V11Y CXYGcN TUREIG11Y TEMFERATUREMG/L N MG/L N MG/L N PH OMHOS/CM MG/L Jiu DEGREES CJAN 0.720 0.021 1.040 7.600 Sec.C00 10.400 3.000 0.0FEB 0.7eo 0.G13 0.320 7.40C 480.000 10.200 4.000 0.0MAR C.68G 0.016 0.310 7.400 478.000 11.200 3.000 2.000APR C.160 0.C33 0.730 8.500 386.u00 12.500 10.000 S.500

MAY 0.060 0.024 0.390 8.500 549.000 11.9C0 15.000 17.000
JUNE O.280 0.060 1.020 8.000 430.000 7.700 21.0C0 21.G00
JUL Y 0.140 0.620 0.600 7.900 385.000 6.6C0 6 5CC 20.000
AUG O.290 0.740 C.820 e.2CC 4?9.000 6.600 15 000 23.500
SE P C.270 0.030 0.380 7.6CC 430.000 6.500 30 000 19.500
001 0.320 0.020 0.420 8.200 405.CCO 10.6CC 20.000 1C.000
NOV 0.360 0.021 0.320 8.500 422.000 12.200 5.500 3.000
CEC 0.700 C.CC4 0.570 e.C00 500.000 11.200 3.000 00

N
q MEAN O.400 0.134 C.5e2 7.9e3 460.333 9.8u0 II.5e3 10.375

5. D. 0.252 0.257 0.264 0.415 62.066 2.303 S.7?0 9.323O MEDIAN 0.320 0.024 0.570 e.000 478.0C0 10.600 10.000 10.000
LOkEST O.06C 0.00v 0.31C 7.400 3d5.000 6.500 3.CCO 0.C

C HIGHEST 0.7e6 0.740 1.C4C 8.500 5e0.C00 12.5C0 30.000 23.500
CO
@ NOTE: -1.CCO'S ARE MI S $1 NC VALUES
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Table 1.1-1 (Continued)

DISH LVE D
LE 1FE PhC50Ht TE IDIAL bl55DLVED FILlEkAELL NONFILIEdAELE

P-ALFAtIN11Y M-AL"ALIN11Y PFC 5P HC ht's PHC5PHCRUS PFSILLE RE51DLE
kb/L AS CACO 3 Pb/L AC C ACC3 MG/L P PG/L P MG/L hG/L

JAN C.0 16*.000 0.150 -1.00C 2*0.000 1.200
fEb 0.0 171.C 0 0 0.1C0 0.13C 340.000 5.200
MAR C.O 167.C00 0.100 0.110 260.CCC 2.'CG
APR C.0 114.CC0 C.0tt 0.06C 25C.CCO 20.000
MAY 5.000 134.006 0.00t 0.021 320.CCC 29.000
JUNE 0.C 124.000 L.C90 C. llc 320.00C 36.000
JULY G.0 121.000 0.140 0.160 240.000 25.000
AUG 0.0 153.000 C.CEO C.120 27C.CCG 33.000
SEP 0.0 95.CCC C.070 C.100 190.000 44.0C0
DC I 0.0 131.LCC C.C2C 0.C90 220.000 27.000

NOV 0.0 135.000 0.060 -1.000 230.000 18.000

CEC 0.0 16?.G00 0.07C C.110 250.000 3.000

MEAN 0.417 137.667 0.074 0.lC? 264.167 20.367

5. D. 1.443 23.011 0.04; C.027 44.611 14.463

MEDIAN 0.0 136.00C 0.CSG C.110 26C.000 25.000

LOWEST 0.0 95.000 0.005 C.C21 190.CCC 1.600

HIGHE51 5.000 171.0C0 C.15c G.16C 340.000 44.000

v

L
s

H AMMCNIA NITA11E NITRATE D155CLVE0
NITROGEN NITROGEN NITRCGEN CCNCUCTIVITY CNYGEN TURBIDITY TiMPERATUkE"

MG/L N MG/L N MG/L N PM UMHCS/CM PG/L JTU DEGREES C

JAN O.650 0.021 1.010 7.500 5!e.COC 1C.300 1.LCO 0.100

FE B 0.E40 0.013 0.410 7.6C0 4*4.000 4.660 2.000 1.000

WAR 0.600 0.024 0.300 7.000 471.0C0 11.000 3.000 4.000

APR 0.230 0.030 0.77C 6.CCC 364. COG 9.500 10.0C0 6.500

MAY U.040 0.022 1.370 8.6CO 548.000 12.200 10.000 21.000

JUNE 0.240 0.C6C 1.26C e.300 430.000 7.800 16.000 25.5CC

JULY G.16u b.057 0.620 e.000 375.000 7.E00 7.200 12.000

AUG 0.230 0.0e0 C.9EC 8.400 5C0.C00 7.200 15.0C0 27.500

SEP O.160 0.025 0.400 8.100 I23.000 7.10C 20.000 25.000

CCT 0.130 0.C20 C.*C0 8.400 434.000 9.000 10.000 16.000

N NC V 0.220 0.024 0.520 6.500 434.000 10.400 s.500 13.000

CEC 0.590 0.021 C.6*O e.CCO 4e4.000 11.200 3.000 3.000

b VE AN 0.342 0.032 0.723 E.108 447.C83 9.408 8.892 13.717

5. O. 3.253 0.017 0.357 0.337 7C.942 1.675 5.E96 10.410

C MEDIAN C.230 0.C24 0. 6 .0 8.100 444.C00 9.5GD 1J.000 16.000

LCnEST 0.040 0.013 0.300 7.tCG 323.C00 7.asG ?.000 0.100

H1 CHEST O.8%0 0.060 1.370 e.eCC 55?.000 12.200 20.0C0 27.500g
@

NOil: -1.CC M S AGE w!S$1NG %ALLES



Table 1.1-1 (continued)
511t 3-2E 1476 sACE 1

CI550LVEC
(RTHCPHC5FFAIF 101AL DISSCLVFD FILifRABLE h0NFILTERACLLP-ALKALIN 11Y M-ALKALINIlY PPG 5PHOkb5 Ph05eh0HOS RE510VL RE5!bbEMG/L Ai CACC3 *C/L A5 C ACO3 PC/L P MG/L P MG/L MG/LJAN 0.0 105.000 0.110 C.150 2tC.C00 3.800FEB G.0 175.000 C.lCC 0.140 300.000 c.t00KA R 0.0 169.GCC 0.04v -1.LCC 260.0C0 2.200APR C.0 115.CGL U.0to 0.060 250.900 21.000PAY 0.0 132.000 0.004 C Cle 340.0C0 40.000JUNE 3.000 124.CCO 0.0HC C.000 32C.000 +9.000JULY 0.0 11S.000 C.130 0.15C 230.000 35.000AUG 0.0 144.CCO C.1CC 0.110 200.000 39.000SEP 0.C 96.000 0,070 0.100 190.CCC 57.000UCT O.0 124.C00 0.02C C.600 220.000 35.000NOV 0.0 139.C00 C.C60 -1.C00 120.000 20.000OEC 0.0 13s.000 0.GEC C.100 250.CCU 6.CCG

MEAN C.25G 136.o67 0.07? C.152 2"5.000 26.383S. D. 0.866 23.735 0.C3' C.163 47.194 18.674MEDIAN 0.0 139.CCO C.CPC C.110 250.000 25.000f LOWEST C.0 96.000 0.004 0.01t 190.C00 2.20C>-. HIGHEST 3.C00 175.C00 C.110 0.600 340.0C0 57.000t

U(

AMMONIA N!1RIl? NI1 RATE 0155CLNEDNITROGEN NITROGEN NITROGEN CCNDUC11VITY CAYGEN TURP1011Y TEMFERAlbREMG/L N MG/L N M'; / L N PH UPH05/CM MC/L JTU CEGREES LJAN 0.c 10 0.024 1.CSC 7.700 553.000 10.300 3.C00 3.000FE B 0.650 0.020 0.3PO 7.600 465.000 5.800 3.G00 3.000MAR C.640 0.024 0.32C 7.600 468.000 11.3CC 3.000 4.000APR 0.41C 0.02P 0.6o0 8.000 364.000 S.500 10.000 5.500MAY 0.040 0.024 0.380 9.50C 561.000 12.30C 10.000 17.000JU N E O.035 0.060 1.090 8.1CC 440.0CC 7.6C0 20.000 21.500JULY 0.180 0.055 0.690 8.CCC 375.000 6.7CC 7.5Cc 10.200ALG 0.300 0.C71 0.e70 8. 2C C 490.000 6.500 15.000 24.0C0SE P 0.190 0.028 0.390 8.000 23G.CCG 7.C00 25.000 20.000OCT 0.160 0.021 0.340 e.200 '05.000 10.000 15.000 11.000NOV 0.770 0.021 0.350 8.500 435.000 11.ELO IC.CCC 5.000GEC 0.560 0.022 0.62C e.COC 500.C00 10.9C0 3.0C0 4.000N
-J FEAN 0.362 0.C33 C . 5 9 t' 8.032 449.lt7 9.500 10.375 11.517S. D. 0.264 C.010 0.288 0.294 72.135 1.9E9 7.234 8.366p

MEDIAN C.300 C.026 C.620 6.000 465.000 10.000 IC.CCC 11.0C0
LOWEST 0.035 0.020 0.320 7.et0 330.0C0 5.70G 3.CCG 3.000C h!GhEST 0.770 0.071 1.C90 9. 5 t' c sel.CCO 12.300 25.000 24.000CO

','
NO TE . -1.CLD'S ARE MISSING VALUES

%. ay: a-

-



FULL FACILFIAL ANs Y515 CF VARIANCF
' I I b # "# 0 I # '' 'Table 1.1-2 (Continued)

f*- A l k A L I Nili PG/L A$ CACC3 1976 FAGE 10

FlaNT EFFECT
ASLVF BELCW

STallONS x-1 AND 8-1 $1AIICN$ Y-2 AND C-4
LEPTH EFFEC 1 OLPTH EFFECT

c0TTO* 10F 2CTICM TCP
JAN 162.000 F-1 165.000 x-1 ;;_f !. 165.C00 Y-2 164.000 Y-2

176.000 6-1 Iti.CCC e-1 .? / 170.0C0 C-4 166.0 00 C-4
FEb 170.000 x-1 173.000 X-1 27 175.0C0 Y-2 171.CCC Y-2

192.0C0 L-1 102.C00 b-1 4 170.000 0-4 173.000 C-4
*

c
MAR 162.000 x-1 167.000 x-1 'Ji!? d Ic9.00G Y-2 167.0CC Y-2

167.000 B-1 156.000 B-1 gi!" L.~ 165.C00 C-4 16*.000 C-4l
APR 119.000 x-1 117.000 x-1 4 4 v,,4 115.000 Y-2 114.0C0 Y-2' * " " '94.000 B-1 90.000 b-1 lin.COC C-4 106.000 C-4
MAY 131.000 X-1 129.G00 x-1 E * Ek* 132.0C0 Y-2 134.C00 (-2

122.000 t-1 12*.000 o-1 63'*# 125.000 C-4 124.00 3 C-4
J L'N 124.000 X-1 I?!.000 x-1 124.000 Y-2 124.000 T-2

120.000 b-1 11o.000 s-1 120.0C0 C-* 122.0C0 C-4,, 3 -
JLL 122.000 x-1 120.0C0 x-1 P^~'- 113.000 Y-2 121.000 Y-2

101.000 B-1 100.000 3-1 $bE + 111.000 C-4 103.CCO C-4
AUG !!2.000 x-1 139.000 X-1

g- ;f'C1,
EJ9 144.000 Y-2 153.00C Y-2

152.000 b-1 151.000 E-1 ; b;i 146.000 C-4 140.000 C-4
SEP 99.000 X-1 99.wCO x-1 96.000 Y-2 95.000 Y-273_3l'5.000 b-1 112.000 E-1 105.0C0 C-4 103.C CC C-4

(j'f| g,f CC1 134.000 x-1 119.C00 x -1 c 124.000 Y-2 131.000 Y-2' " -

y 13's . C n D B-1 135.000 0-1 } 135.CCC C-4 139.0C0 C-4
- NOV 119.00C x-1 128.000 x-1 cs ,cx-1 139.C00 Y-2 136.0C0 Y-2
T 130.000 B-1 131.000 b-1 133.000 C-4 130.000 C-4

md))OL 139.000 Y-2 142.CCC Y-2DEC 142.000 x-1 142.000 x-1
142.000 B-1 143.000 B-1 f^ 4142 140.0C0 C-4 134.000 C-4

! $530.000PLANT IOTAL 6493.000 ,

AVEHAGE 135.271 136.042,;3.g

"BCT10M TEF
DEPIH ICIAL 6*C9.000 (515.000

AVERAGE 135.583 135.729

s

ANCVA

SOURCE DF SUM CF $CUAPES FEAN SCLARE F-STATpgj
\ NONTH 11. 51116.2813 4646.9347 71.1321**

d PLAN 1 1. 14.2604 14.2604 0.21e3
C2% MONTH x PLANT 11. 5*4.e646 40.5331 C.75b2

DEPlH 1. 0.5104 0.51C4 0.0078
MCNTH x LtPIb 11. 136.1140 12.3741 0.1694

(7) PLANT X D E P i t: 1. 1.26C4 1.2604 0.0193
C) ERROR 59. 3e54.3646 65.32E2
C1) TOTAL 05. 5see7.e563

* SIGNIF IC ANT ( 95 % CCNF IDE NCE LEVEL I
** HjGHLY SIGNIFICANT ( 99 ? C CN F lt.f NC E LEVEL 1

|
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+ 'lL L F Af l CR I A L ANALYSIS CF VAh'Abit

Table 1.1-2 1 0 *.'SSING VALUE5 HAVE BEEN L5 TIN.*Tt2 I

P-ALKAL'NITY PG/L At CACO 3

PLANT EFFECT
ABOVE gEtow

S T A T I CN S X - 1 ANO e-1 STATIONS Y-2 AND C-4
CEPTH EFFELT CEPTH E F F t r. T

BOT 10M TCP 60TTOM 10F
JAN C.0 X-1 0.0 X-1 0.0 Y-2 0.0 Y-2

C.0 B-1 0.0 B-1 0.0 C-4 0.9 C-4
FEB 0.0 X-1 0.0 X-1 0.0 Y-2 0.0 Y-2

0.0 B-1 0.0 0-1 0.0 C-4 0.0 C-4
MAR 0.C X-1 0.0 X-1 C.0 Y-2 C.O Y-2

0.G t-1 0.0 E-1 L.0 C-4 0.C C-4
APR G.C X-1 0.0 X-1 0.0 Y-2 C.0 Y-2

'

O.0 6-1 0.0 B-1 C.0 C-4 0.C C-4 .

-

MAY 2.000 X-1 9.000 X-1 0.0 Y -2 t.000 Y-2 -

0.0 B-1 0.G B-1 0.0 C-4 0.0 C-4
J L' N 0.0 X-1 0.0 X-1 3.000 Y-2 C.L Y-2 ['0"*"'c.0 B-1 0.0 B-1 0.0 C-4 0.0 C-4
JUL 0.0 X-1 0.0 X-1 0.C Y-2 0.0 Y-2 ELEZIES

0.0 e-1 0.0 B-1 0.0 C-4 0.0 C-4 -

.

AUG C.0 X-1 0.0 X-1 0.0 Y-2 0.0 Y-4 p-ac.
0.0 b-1 0.C B-1 0.0 0-4 C.C C-4 [g}7y,,57 SEP 0.0 X-1 0.0 X-1 C.G Y-2 0.0 Y-2

[4 d
F* 0.0 B-1 0.0 B-1 0.C C -4 0.0 0 -4
b OCT 0.0 X-1 0.0 X-1 0.0 Y-2 0.0 Y-2 racai?r1'' O.0 B-1 0.0 b-1 0.G C-4 0.C C-4 ~~F;g,

NOV 0.0 X-1 2.00C X-1 0.0 Y-2 0.0 4-2 [,,,,j-
0.0 0-1 0.0 E-1 0.0 C-4 0.0 C-4

OEC 0.0 X-1 0.0 X-1 0.0 Y-2 C.0 Y-2
0.0 0-1 0.0 6-1 0.C C-4 0.0 C-4 are.,$j

tv- c. a

LSIl 05FLANT TCTAL 13.000 P.0C0
AVERAGE G.271 C.167

00TTOM TCP
N OEPTH TCTAL 5.000 16.000 -

~%d AVERAGE 0.104 0.133

I
ANCva

~

O
CJD SOURCE CF SUP CF SCUARES PEAN SCUARE F-STAT

MCNTH 11. 29.0313 2.o392 2.4671*) PLANT 1. 0.2604 0.26G4 0.2434
MCNTH X PLANT 11. 5.f646 0.5331 0.4924
OEPTH 1. 1.2604 1.2604 1.17?2
FCNTH X CLFTH 11. 16.3646 1.6695 1.56C7
PLANT X CEPTH 1. G.5104 0.5104 0.4771
EPFCR 59, 63.1146 1.Ot97
ICIAL 95. 116.406T

* SIGNIFICANT I 45 % CC fJ I CF NC E LEVEL I
** H!fHLY !!CNIFICANT I c4 7 C LNF I CE NCf Lt%EL )



FULL FACICRIAL ANALYSIS CF VARIANCE
(15 Fl5 SING V A LUE 5 HAVL bEEN ESil"ATED 1

Taole 1.1-2 (Continued)
1CTAL 01550LVFC PHOSPHCRUS WG/L F

gg7g pggg gy

PLANT EFFEC 1
ABOvt EEL 0n

Sial 10NS x-1 AND c-1 STA11CNS Y-2 AND C-4
DEPTH LFFECT CIPTH tFrtLT

t011CM TCP P01TCM TCP
JAN 0 16G x-1 0.13C A-1 0.150 Y-2 0.115 Y-2

C.154 b-1 0.200 P-1 0.180 C-4 C.154 C-4
FLc 0.140 x-1 0.110 x-1 C.14C Y-2 C.130 V-2

C.140 E-1 0.150 3-1 0.14G C-4 C.140 C-4
MAR 0.120 x-1 e.120 x-1 0.164 Y-2 0.110 Y-2

C.117 E-1 0.120 B-1 0.119 C-4 0.117 C -4
APR C.090 T-1 0.080 x-1 0.000 Y-2 0.CSO Y-2

2.C70 E-1 C.C70 P-1 0.070 C-4 C.0t0 C-4
PAY 0.024 x-1 0. Liv x-1 0.01o Y-2 0.021 Y-1

v.026 6-1 0.028 B-1 0.024 C-4 C . C 2 2 C -4
JUN C.080 A-1 0.CR0 x-1 0.090 Y-2 0.11C Y-2

0.100 B-1 0.090 0-1 0.Gdo C-4 c.C90 C-4
JUL C.190 x-1 v.170 x-1 0.150 Y-2 0.16G Y-2

0.120 b-1 0.120 b-1 0.140 C-4 C.140 C-4
AUG G.100 x-1 0.100 x-1 0.11G Y-2 0.120 Y-2

0.120 0-1 0.140 P-1 0.120 C-4 C.12C C-4
SE P 0.110 x-1 0.11C x-1 0.100 Y-2 0.100 Y-2

C.13C B-1 0.130 b-1 0.120 C-4 0.13G C-4g
SAy OCT 0.000 X-1 0.060 x-1 0.603 Y-2 C.060 Y-2
3"$i 0.076 6-1 0.C80 b-1 0.070 C-4 0.07C C-4

(2pw$ NCV 0.101 X-1 0.C93 x-1 0.148 Y-2 0.1C2 Y-2 % %g
0.100 B-1 0.109 0-1 0.102 C-4 0.101 0-4 ;

CEC 0.100 X-1 0.100 x-1 0.100 Y-2 0.110 Y-2 '*'

C.110 E-1 0.120 B-1 0.11C C-4 C.120 C-4 [}
PLANI TOTAL 5.G49 5.658

AVERAGE 0.105 0.!!8

BLITCM TCP
$ 'U%CtPTH TCit- S.637 5.071

D'Y
AVERAGE 0.117 C.106

C:1'!&
EDZgANCVA

<hIC7\ SCLRCE C F SUM CF SQUARE 5 MEAN SCUAkt F-5 TAT
MCNTH 11. 0.1210 0.011C 2.54108

'

PLANT 1. 0.0039 0.0034 C.9094 '

(;)
MONTH X PLANT 11. 0.C348 0.0C32 0.7458

LFP1H 1. O.CG33 0.0031 0.7e54

CZ) PCNTs x DEPIH 11. c.C302 0.0027 0.e466 j,
PLANT x CEPTh 1. 0.0035 0.0035 0.82P1 -'%%;-

(DRCR 44 0.1668 0.0042 -

101AL LG. 0.3635
~

.

* SIGNIFICANT t 95 % CC NF ICENCF LEVEL 1
** HIGHLY SIGNIFICANT ( 44 t CONFIDENCE LEVEL 1



FULL FALICRIAL ANALYSIS CF VAQlANCE
I O P1551NG VALUES HAVE E t E N E ST l" AT E D )

Table 1.1-2 ', Con t in ued )

O!SSCLVE0 CRTHCPHC5PHATE PbCRPbCRUS MG/L P 1978 PAGE 11
PLAN 1 EFFECT

ABCVt BELOWSTATICN5 x-1 ANC e-1 51A110NS y-2 AND C-4
CEP1H EFFLCT CEPTH EFFECTBOTTOM TOP 6CTICP TCPJAN 0.140 X-1 0.120 X-1 0.110 Y-2 0.150 Y-20.140 B-1 0.140 B-1 C.150 C-4 0.11C C-4FEE C.0E0 X-1 0.000 x-1 C.100 Y-2 0.10G Y-20.100 E-1 0.110 B-1 0.100 C-4 0.100 C-4MAR C.07G X-1 0.110 X-1 0.09C Y-2 0.100 Y-20.100 e-1 0.100 B-1 0.070 C-4 0.CSC C-4A PR O.060 X-1 0.040 x-1 0.050 Y-2 0.060 Y-20.G4C E-1 0.C50 b-1 0.050 C-4 G.050 C-4PAY 0.009 x-1 0.001 X-1 0.004 Y-2 0.005 Y-2L.009 B-1 0.013 e-1 0.006 C-4 0.005 C-4JUN 0.070 X-1 0.07C x-1 0.Get Y-2 C.090 Y-2C.090 2-1 0.0e0 b-1 0.090 C-6 0.090 C-4 u. .JUL 0.140 X-1 0.140 X-1 0.110 Y-2 G.140 Y-2

0.090 B-1 0.09G E-1 C.100 C-4 0.090 C-4AUG 0.090 X-1 0.090 X-1 0.100 Y-2 0.080 Y-2
0.07C B-1 0.C70 B-1 0.07C C-4 0.07C C-4 EE# $33F StP G.070 X-1 0.070 x-1 0.0F0 Y-2 C.070 Y-2 ($ 0*TH7 0.100 B-1 0.100 b-1 0.C 90 C -4 C.070 C-4 _ie OCT 0.020 x-1 0.010 x-1 0.02C Y-2 0.020 4-2

r--
*

0.020 b-1 0.030 E-1 0.010 C-4 G.0 30 C-4NOV 0.060 X-1 0.03C X-1 0.060 Y-2 0.0 60 Y-2
__0.080 B-1 0.060 B-1 C.060 C-4 0.070 C-4 m'> ^

OEC 0.060 2-1 0.080 X-1 0.08G Y-2 0.010 Y-2 ,g gg$0.100 B-1 0.0ec e-1 0.090 C-4 0.0e0 C-4 4c%: 2
PLANT TOTAL 3.602 3.56G

AVERAGE 0.075 0.075 **"*

POTTOM 1CP
OEPTP TCIAL 3.578 3.6C4

AVERAGE C.C75 0.075 __ IEIS

ANCVA

IN) SCURCE L. F SUM OF SCUARES PEAN SCUARE F-51A1- MGNTH 11. 0.1132 0.0103 49.2125**
(;g PLANI 1. C.0000 0.000C 0.0240 ,,,r e--g

PONTH X PLANT 11. 0.0008 0.0001 0.3352 --

DEPTH 1. C.0000 0.000G C.0335C3 rCNTH x GFPlH 11. 0.0008 c.0001 0.3274
si) PLANT X DEPTH 1. C.0000 0.00C0 0.1444
__. EkRCR 54 0.0124 0.0002

TOTAL 95. 0.1278
, SIGNnFiraNT ( 95 t CCU I CE NCE LEVEL I

** HisHLY SIGNIFICANT ( 94 Y CCNFIDFNCF LEVEL I



FULL FACICEIAL ANALYSIS CF VARIANCE
4 0 MI551NG VALLES FAVE SEEN ESTIMATEC 1

Table 1.1-2 (continued) NCNFILTERABLL kE51DUE MG/L 1978 FAGE 14

PLANT EFFECT
AfDVE PELCW

STA1]ONS x-1 AND B-1 STATICNS Y-2 AND C -4
LFP1F SFFCCI CEPTH EFFECT

eOTTUM TOP LC11CM ICP
JAN 2.400 X-1 3.t00 X-1 3.8C0 Y-2 1.803 Y-2

22.e00 P-1 4.100 B-1 2.600 C-4 3.2C0 C-4
FEb 12.000 F-1 6.4C0 X-1 6.6CO Y-2 5.2C0 Y-2

7.800 B-1 6.000 e-1 6.8CC C-4 5.900 C-4
MAR 2.80v X-1 3.600 X-1 2.200 Y-2 2.400 Y-2

2.200 E-1 2.40C E-1 2.000 C-4 1.8 00 C-4
APR 12 C00 x-1 13.003 X-1 21.000 Y-2 20.0C0 Y-2

36.000 b-1 24.CCO b-1 25.000 C-4 23.000 C-4
MAY $9.000 X-1 24.00c x-1 40.000 Y-2 29.000 Y-2

26.000 P-1 ;6.000 B-1 33.000 C-4 24.000 C -4
JUN 49.000 x-1 39.000 X-1 49.000 Y-2 36.0C0 Y-2

5%.000 5-1 4S.000 o-1 49.00C C-4 32.000 C-6
JUL 24.000 x-1 25.0G0 x-1 35.000 Y-2 25.000 v-2

49.000 6-1 39.000 9-1 44.0C0 C-4 42.000 C-4
AUG 35.000 x-1 32.000 X-1 39.000 Y-2 33.0C0 Y-2 -

60.000 S-1 42.000 b-1 31.000 C-4 26.000 C-* g,.yf g
StP 34.000 x-1 91.000 x-1 57.00G Y-2 *4.000 Y-2 - -

240.030 6-1 49.000 b-1 90.000 C-4 6$,C00 C-4 Ttf{,j
r GLT 4M.LCC y-1 24.C00 1-1 35.000 Y-2 2 7 . 0 C.) Y-2 4*

30.000 e-1 16.000 P-1 22.000 C -4 21.000 C-4 waq$1
"*

g
* NOV lo.000 X-1 16.000 X-1 20.000 Y-2 19.00C Y-2
U 20.000 b-1 18.0C0 3-1 17.000 C-4 16.0 30 C-4 (N

'
Ott 4.000 x-1 4.000 x-1 8.0CC Y-2 3.100 Y-2

gps 3fES4.000 B-1 3.000 6-1 3.000 C-4 4.000 C-4

ri:21d
PLANT 1CTAL 1470.000 1150.20C *

9 ** , ,
AVERAGE 30.625 23.963 *

h/

EOTTCM 10P "#I
DEPie 101AL 1493.800 1126.*00

AVERAGE 31.121 23.467
_

. . .

ph)*ANCVA
.

~

SCUeCE DF SUM OF 50 LARES MEAN SQUALE F-11A1 -

6M2) g4MONTH 11. 52491.8612 4771.907* 11.26(4**
5

PLANT 1. Iv65.3338 1065.3338 2.5152

]ggy%,[
407'*d MONTH X PLAN 1 11. 4722.6112 429.3283 1.0136

(3N DEP1H 1. 1406.0704 1406.070% 3.3196 ,**

F.O N i h X CtPlh 11. 166G.1546 150.9595 0.3564
PLANI X DLPIH 1. 103.7504 103.7504 C.2449

) EnkUR Av. ?4990.0546 423.5602
NI) TOTAL 95. 86440.2362

PA) ,1CN3FICANT ( 95 T CONFIDENCE LEVEL )
** HILHLY SIGNIFICANT I 09 * C ON F I DE N #.E LEVEL )



FULL FACTORIAL ANALYS13 OF VARIANCETable 1.1-2 (Continued) 0 ul551NG VALUE S HAVE ELEN f.5TIMATED I

FILTERAELE RESICUE MG/L 1978 PAGE 13

PLANT EFFECT
A80bE BEL 0m

STAllCNS x-1 ANO h-1 5TATIONS Y-2 AND C-4
CEPTH FFFECT DEPTH EFFECT

BOTTOM TCP BOTT0M TOP
JAN 290.000 x-1 280.000 x-1 280.000 Y-2 28G.000 Y-2

30C.000 B-1 320.000 0-1 290.000 C-4 300.000 C-4
FEB 330.000 x-1 300.000 x-1 300.000 Y-2 340.000 Y-2

350.000 B-1 350.000 B-1 30s.000 C-4 300.CCO C-4
MAR 250.000 X-1 270.000 x-1 260.000 Y-2 260.GCO Y-2

260.000 b-1 270.000 B-1 260.000 C-4 240.000 C-4
APR 250.000 x-1 250.00C x-1 250.000 Y-2 250.000 Y-2

200.000 0-1 190.000 e-i 2 0.000 C-4 230.000 C-4
MAY 310.000 x-1 310.000 x-1 340.000 Y-2 320.000 Y-2

310.000 B-1 330.000 6-1 300.000 C-4 300.000 0-4
J UN 330.000 X-1 320.000 X-1 320.00G Y-2 320.000 Y-2

310.000 B-1 310.00C 8-1 350.000 C-4 32G.000 C-4
JUL 240.000 X-1 240.000 x-1 230.000 Y-2 240.000 Y-2

210.000 8-1 210.000 B-1 230.000 C-4 190.000 C-4
AUG 250.000 X-1 240.000 x-1 200.000 Y-2 270.000 Y-2 + -5

260.000 B-1 250.000 3-1 250.000 C-4 260.000 C-4
f SEP 200.000 X-1 190.000 X-1 190.000 Y-2 190.000 Y-2
7 220.000 B-1 230.000 B-1 220.000 C-4 220.00v C-4

_ums- aN OCT 210.000 x-1 220.0C0 x-1 220.000 Y* 220.000 Y-2
ff"3;+*,w"

220.000 B-1 210.000 B-1 220.000 C-4 220.C00 C-4
NOV 230.000 x-1 210.000 x-1 220.000 Y-2 230.000 Y-2 5m.

210.000 B-1 210.000 8-1 220.000 C-4 210.000 C-4
- --

DEC 240.000 X-1 220.000 x-1 250.000 Y-2 250.000 Y-2 * '$

240.000 b-1 250.000 C-1 240.000 C-4 240.000 C-4 "'

UM
FLANT TOTAL 12390.000 12340.000 .. ,,3

AVERAGE 258.125 257.083 ;,,}${q-
-

BOTTCM TOP waw

[NJ OEPTH TOTAL 12370.C00 12360.000 '"'

AVERAGE 257.708 257.500% j

ANCVA O
C:D -

SOURCE OF SUM OF SCUARES MEAN SOUARE F-ST AT 'c.7 ,essg) *
PCNTH 11. 162411.4583 14764.67E0 69.6746**

kJN PLANT 1. 26.0417 26.0417 0.0676 ;~AI'~.
MCNTH X PLANI 11. 2535.4583 230.5871 C.7758
OEPTH 1. 1.0417 1.0417 0.0035 .

MCNTH X CEPTH 11. 611.4583 55.5e71 C.le70 pg.;,7 3
PLANT x DEPTH 1. 26.0417 26.c417 0.0876
ERRCR 59. I?536.45t3 297.2281
TCTAL v5. 163148.95E3

* SIGNIFICANT ! 95 t CONF IDE NCE LEVEL I
** HIGHLY SIGNIFICANT 4 99 % CONFIDENCE LEVEL I



FULL FAC1CRIAL ANALYSIS CF VARIANCE
( 0 MISSING VALUES PAVE BtEN ESTIMATEC 1

Table 1.1-2 (Continued) NITR11E NilR CGE N MC/L N
197c PAGE 16

PLANT EFFECT
A3CVE CELCS

STATIONS x-1 AND b-1 51AllCNS Y-2 AND C-'
DEF1H EFFEC 1 CEPTH EFFECT

BOTT0" 10F ED(1CM TCF
JAN C.021 X-1 0.011 X-1 C.024 Y-2 0.021 Y-2

0.014 L-1 0.020 E-1 0.024 C-4 0.024 C-*
FF6 0.013 X-1 0.013 x-1 0.C20 Y-2 C.Cl3 V-2

L.12C B-1 0.013 P-1 0.013 C-4 0.013 C-4
MAR 0.01o X-1 0.016 X-1 0.024 Y-2 0.024 Y-2

0.018 P-1 0.019 B-1 C.018 C-4 C.02 3 C-4
APk O.033 X-1 0.032 X-1 C.02o Y-2 0.030 Y-2

0.020 b-1 0.019 B-1 0.026 C-4 0.C 26 C *
MAY C.024 X-1 0.024 X-1 0.0/4 Y-2 C.C22 Y-2 F"*""*g0.022 P-1 0.022 b-1 0.022 C-4 C.022 C-4 1

JUN G .0 60 x-1 0.070 X-1 0.060 Y-2 0.06 0 Y-t i

C.050 B-1 0.040 B-1 0.050 C-4 0.06C C-* J~*k P
JUL U.62C X-1 0.059 X-1 0.055 Y-2 0.0 5 7 Y-2 _

**

f(%" jsJO.042 e-1 0.040 6-1 0.C 5 2 C -4 C.C42 C-4
la,gggAL G C.740 X-1 0.C72 X-1 0.071 Y-2 0.060 Y-2

C.076 6-1 0.C70 B-1 0.068 C-4 0.0t8 C-4 E_- , ,

SEP 0.0?0 X-1 0.025 X-1 0.028 Y-2 C.025 Y-2
0.043 E -1 0.040 8-1 0.038 C-4 0.038 C-4

CCT 0.020 X-1 0.020 X-1 0.C21 Y-2 0.u20 Y-2

7 0.022 B-1 0.022 B-1 0.C22 C-4 0.021 C-4 E- ,

H NCb 0.C21 X-1 0.019 X-1 0.021 Y-2 0.024 Y-2
b C.021 B-1 0.021 6-1 C.0<2 C-4 C.C21 C-4
^ DEC 0.C09 X-1 0.010 X-1 0.022 Y-2 0.023 Y-2

0.010 6 -1 0.010 e-1 0.011 C-4 C.011 C-4

PLANT YOTAL 2.776 1.512
AVERAGE u.05e 0.031

f%
EC11CM TOP L:.j]5]

LLPTH 1DTAL 2.e29 1.455 ?. 3, ,3
tv6 R AGE C.059 0.030 Hy.y,#

N C
N AkCVA q'g

~_w'4CDs ~
SCURCE O F SUW CF SCUARES MEAN SQUARE F-ST A T

"" Y 3
PCNTH 11. C.17el 0.0162 2.02814

C3 PLANT 1. C.C166 C.016o 2.ces2

Ni) MONih A FLANT 11. 0.0831 0.0076 0.9463

gbs OEP1H 1. 0.0196 0.0196 2.4496
MCNTH X CEPTH 11. 0.0615 0.0074 L.92S4

PLANT X DEPTH 1. 0.0156 0.0180 2.3365

ERRCR 59. 0.*709 0.0080
ICIAL 95. 0.S684

* SIGNIFILAN1 ( 45 t CCNF10ENCE LEVEL )
** HIGHLY SIC NIFIC ANI ( 44 T CONFIDENCE LEVEL I



FULL FACTCRIAL ANALYSIS OF VARIANCETable 1 1-2 (Continued)
1 0 MISSING VALUES HAVE EEEN E STIM ale L 1

AMr0NIA NITROGEN MG/L h
1978 PAGE 15

PLANT EFFECT
ABOVE eELOWSTATICNS X-1 fNO B-1 S T AT IONS Y-2 AND C-4

DEPTH EFf:ri DEPTH EFFECT
EOTTOW TCP POTTCM TOPJAN 0.120 X-1 0.600 X-1 0.61C Y-2 C.660 Y-2
0.740 6-1 0.810 B-1 0.7C0 C-4 0.660 C-4FEB 0.780 X-1 0.e40 X-1 0.650 Y-2 0.940 Y-2
0.950 B-1 0.950 b-1 0.e40 C-4 0.9 60 C-4MAR C.680 X-1 0.780 X-1 0.640 Y-2 0.6 00 Y-2
0.700 B-1 0.67G B-1 0.680 C-4 0.680 C-4APR C.160 X-1 0.140 X-1 0.210 Y-2 0.230 Y-2
C.260 B-1 0.240 B-1 0.180 C-4 0.170 C-4MAY C.060 X-1 0.040 x-1 0.040 ' ^ 0.040 Y-2
0.160 B-1 0.180 B-1 0.17~ ~ * 0.100 C-4JLM 0.280 X-1 0.490 X-1 0.03, Y. 0.240 Y-2
0.330 B-1 0.300 B-1 0.320 C-4 0.?00 C-4JUL C.140 X-1 0.140 X-1 0.180 Y-2 0.160 Y-2
0.190 B-1 0.160 B-1 0.160 C-4 C.160 C-4 '

A UG 0.290 X-1 0.230 X-1 0.300 Y-2 0.230 Y-2 .

f 0.460 6-1 0.440 S-1 0.400 C-4 0.400 C-4 -

H SEP O.270 X-1 0.2eo X-1 0.190 Y-2 0.!?C Y-2b 0.350 B -1 0.3*C B-1 0.310 C-4 0.2 80 C-4 [)E."#' 001 0.320 X-1 0.28C X-1 0.160 Y-2 0.130 Y-2 ""*'
C.320 e-1 0.330 B-1 0.230 C-4 0.240 C-4 f?"**"1

NOV 0.320 X-1 0.120 X-1 0.770 Y-2 0.220 Y-2
0.400 b-1 0.460 e-1 0.350 C-4 0.44c C-4

DEC 0.700 X-1 0.670 X-1 0.5eo Y-2 0.590 Y-2
0.640 e-1 0.6E0 B-1 0.660 C-4 0.7 40 C-4 INIII'l

PLANT TOTAL 20.370 12.465 g
AVERAGE 0.424 0.385

.

BCTTCM TOP ~

OEPTH 'TAL 19.655 19.160
pgj AVERAGE 0.409 0.4C0 ,99 g3
N LYd.Q
@ ANOVA

C3 50bkCE DF SUF CF SQUARES MEAN SCUARE F-STAT
MCNTH 11. 5.3715 0.48E3 66.0624**'
PLANT 1. 0.0378 0.0378 5.1141*

(JI MONTH X PLANT 11. 0.06*5 0.C062 0.8419 CT
OEPTh 1. 0.0024 0.0G24 0.3120 1;et ??1
MCNTH X OLPTH 11. 0.0643 0.0058 C.7912
PLANT X OtPTH 1. 0.0005 0.0005 0.0713
ERRCR 59 0.4361 0.0G74
TGlAL 95. 5.9811

* SIGNIFICANT t 95 7 CCNF10ENCE LEVEL l
** HIGHLY SIGNIFICANT t 09 Y CUNF10ENCE LEVEL 1



sULL FACICRIAL AN ALY SIS LF VARIANCE
( 0 MI55]NG VALUES HAVE EEEN ESTIMATEC 3

Table 1.1-2 (Continued)
FH 1978 PAGE IS

PLANT EFFtCT
ABCVF BELCp

STATIONS X-1 ANC S-1 51A11CNS Y-2 ANC C-4
DLPin eft: CT CEpTb Er6ECT

eciier TCe sciiG- iCP
JAN 7.600 X-1 7.700 A-1 7.700 Y-2 7.tCC Y-2

7.6LC L -1 7.6C0 E-1 7.700 C-* 7.7C0 C-4
FEP 7.4CC x-1 7.400 X-1 7.600 Y-2 7.600 Y-2

7.e00 t'-l 7.oC0 t-1 7.50C C-4 1.2 00 C -4
MAR 7.400 X-1 7.40G X-1 7.600 (-2 7.600 Y-2

7.500 P-1 7.500 B-1 7.5CC C-4 7.4CC C-4
APR 3.500 x-1 e.000 X-1 8.00L Y-2 6.000 T-2

7.900 0-1 7.8CC B-1 S.000 C-4 7.900 C-4
MAY P.500 X-1 ?.100 X-1 6.500 Y-2 e.6CC Y-?

t.300 5-1 e.3CC s-i e.400 C-4 2.4C0 C-4
JLN E.CCC X-1 e.JCO X-1 8.100 Y-2 e.3GG Y-2

8.100 E-1 8.000 E-1 6.100 C-4 S.1C0 C-4 g
JUL 7.9C0 X-1 7.900 T-1 8.CCC Y-2 E.CCO Y-2 y me=r3

7.900 B-1 7.600 e-i 7. SCC C-4 2.ecC C-4 --

ALG f.200 X-1 8.3C0 X-1 8.2CC Y-2 ?.400 Y-2
E.000 P-1 3.3CL b-1 8.200 C-4 E.100 C-4

,)SLP 7.600 X-1 7.700 X-1 E.CCC Y-2 8.100 Y-2 ss-
7.700 6-1 7.700 9-1 7.800 C-4 7.8 00 C-4 r([ fern

CCI c.200 X-1 8.3C0 X-1 8.2c0 Y-2 8.400 Y-2g EEe.000 b-1 3.000 b-1 ?.100 C-4 8.2 00 C-4*

Y NCV 8.500 X-1 3.700 X-1 8.50C Y-2 P.500 Y-2 ' h
$ 8.300 B-1 d.3C0 6-1 9.300 C-4 8.3C0 C-4 'T!dT'#

DEC 2.000 X-1 d.000 X-1 8.0C0 Y-2 E.CCC Y-2 1c

8. LOC B-1 e.CCC b-1 8.C00 0-4 e.000 C-4
--

PLANT TOTAL hel.400 364.100
'

AVERA'E 7.45e 8.002

ECTlcM 1Cv
D'PTH TCTAL 382.600 303.400

pgg$$AVERAGE 7.971 7.987

w1
IN) p.

8POVA L ,ye'%st *M1

SCLRCE C F SUM CF SCUAalS VtAN SCUAPE F-51AT .-, " .-\ *

MONTH 11. 9.270e 0.8428 65.2756ee gym +
CZ) PLANT 1. 0.0504 C.05C4 2.4557

si) MONTH X PLANT 11. O.1621 0.0147 0.6632 yg3
DEP1P 1. 0.0067 0.CCt7 C.?sC6(gj
MENTH X EfPJH 11. 0.16CP C.0146 0.8566

PLANI X DEPIF 1. 0.C004 C.CC04 0.C244
'A 59. 1.0071 0.0171um,

TOTAL st. IC.65e3

* ElGNIflC+NT t 95 7 CPNFIDENCE LEVEL i
** tIGPLY ! !GP.l F I C AN T ( 90 CON F I CE NC E LEVEL )*



Tabic 1.A-2 (Con t inue d ) FULL FACIL*lAl ANALY$15 '_F VARIANCE
f 0 MiiSING VALUE S HAVE b t cN tSTIMATED I

NITRATE NITUCGEN PC/L N g97g pagg g

PLANT EFFECT
A6LVF CELCh

STATIONS X-1 AND e-1 ; tai!CNS Y-2 AND C-4
0;.PTH EFFELT CEPTh EFFECT

BOTICM TCP FCTIOw TCPJAN 1.040 X-1 0.s20 X-1 1.G90 Y-2 1.ClG Y-2
1.01C E-1 1.050 B-1 1.le0 C-4 1.120 0-4FEB 0.3PO X-1 0.470 X-1 0.360 Y-2 C.410 Y-2
0.310 B-1 0.390 E-1 0.410 C -4 0.3s0 C-4MAR C.310 X-1 0.390 x-1 0.320 Y-2 0.300 Y-2
0.920 E-1 0.200 b-1 C.310 C-4 0.290 C-4APR C.730 X-1 0.890 X-1 C.660 Y-2 0.77C Y-2
0.640 S-1 0.66C 9-1 0.620 C-4 0.62G C-4

MAY 0.390 X-1 0.260 X-1 0.3?O Y-2 1.370 Y-2
0.310 b-1 1.330 b-1 '.3tC C-4 C.150 C-4

JUN 1.020 X-1 1.070 X-1 1.J90 Y-2 1.260 Y-2
1.090 6-1 1.160 3-1 1.0ct C-4 1.050 C-4

JUL C.600 X-1 0.630 X-1 0.690 Y-2 0.62C Y-2
C.55C B-1 U.690 0-1 0.520 C-4 0.4e0 C-4

AUG 0.820 X-1 0.820 X-1 C.870 Y-2 C.980 Y-2g

gyy.,,[|C.700 E-1 0.75c E-1 0.P00 C-4 0.790 C-4
-

, SEP O.380 X-1 0.350 x-1 0.390 Y-2 0.4CG Y-2 ' = -
y C.38C b-1 0.36G 6-1 0.2EC C-4 0.? 60 C-4 -9 frCCI 0.420 X-1 0.320 X-1 0.34L Y-2 C.400 Y-2

'

O.310 b-1 0.310 b-1 0.330 C-4 C.330 0-4 RCt*
NOV C.320 X-1 0.360 X-1 0.350 Y-2 C.520 Y-2 cf{,,,,0.320 B-1 0.320 B-1 0.370 C-4 C.3 CC C-4
OEC 0.570 X-1 0.560 X-1 0.620 Y-2 0.640 Y-2 I"*' k

O.570 6-1 0.540 B-1 C.560 C-4 r .5 60 ( -4

PLANT TOTAL 29.110 29.230 gypyy,,AytRAGE 0.606 0.609 -

+,
BOTTOM TCP *"U3.

CEPTH TCTAL 72.250 ?0.C90
' ' ,AVERACF C.627 gr, .

N
q ANCVA ,%g
C3 'SOURCE D F OF SCUARES MEAN SCUAQE F-STAT

(70?dE{,}woNTH 11. 6.2696 0.57Ce 19.27eC+.
C:3 PLANT 1. 0.0001 0.00C1 C.0051 43Z71
sg) MONTH X ptANT 11. 0.1036 0.0094 0.3105 ,J1

d'h7* , 'CSPTH 1. 0.0353 0.0353 1.1928'd PCNTH X DEPTH 11. 0.3961 0.0360 1.2100
PLANT X OEPTH 1. 0.0012 0.0012 0.C407 #I?'

ERROR 59. l.74 *4 0.0296 a6 4 2&i
TOTAL st. 8.5503

* !!GNIFICANT ( 95 % CCFF1DENCE LEVEL I
** HIGPLY SIGNIFICANT ( 4% Y CCNFIDtNCE LEVEL i
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F L' L L FACTCRIAL ANALYSIS OF VARIANCETable 1.1-2 (Continued) t 0 MISSING VALUE S bAVE B E EN E STIMATE 0 I

CONOUCTIVITY Uvn05/CM 1978 PACE 19
PLANT EFFECT

AbOVE EELCwSTAllCNS x-1 AND B-1 STATICNS Y-2 AND C-4
CEPTH EFFECT CEPTH EFFECTBOTTOM 10P BOTTCM TOPJAN 580.000 X-1 600.000 X-1 553.000 Y-2 552.C00 Y-2461.000 b-1 395.000 b-1 409.000 C-4 420.000 C-4FF6 480.000 X-1 500.000 X-1 465.000 Y-2 444.000 Y-2500.000 ?-1 46P.000 B-1 484.000 C-4 469.000 C-4MAR 478.000 X-1 676.000 X-1 468.000 Y-2 471.000 Y-2482.000 P-1 464.0CC B-1 4'*.0C0 C-4 462.000 C-4APR 366.000 X-1 386.0C0 X-1 364. ';O Y-2 364.000 /-2300.000 B-1 286.000 B-1 ?'.J.000 C-4 3 5 0.00 0 C-4MAY $49.000 X-1 549.000 X-1 Sci.000 Y-2 548.0C0 Y-2537.000 6-1 500.000 B-1 536.000 C-4 55 0.000 C-4JUN 430.000 X-1 450.000 X-1 440.000 Y-2 430.000 Y-2

430.000 b-1 420.000 B-1 430.000 C-4 430.0 0C C-4JUL 385.000 X-1 375.000 X-1 375.000 Y-2 375.000 Y-2325.000 B-1 320.000 B-1 355.C00 C-4 320.00C C-4
A OG 479.000 X-1 479.000 X-1 490.000 Y-2 500.000 Y-27 489.000 P-1 489.C00 B-1 490.000 C-4 500.000 C-4H SEP 430.000 x-1 333.000 X-1 330.000 Y-2 323.0C0 Y-2

,

b 394.000 b-1 383.000 6-1 372.0C0 C-4 372.000 C-4 7'GCC[lf"
OCT 405.000 X-1 405.000 X-1 405.00C Y-2 *14.000 Y-2 ##Ngag421.000 E-1 419.000 B-1 419.000 C-4 4L3.000 C-4 -A

,

NOV 422.000 X-1 422.000 X-1 439.000 Y-2 434.000 Y-2 J*
422.000 b-1 422.000 8-1 441.000 C-4 439.000 C-4 M.'' U22

OEC 500.000 x-1 5C0.000 X-1 500.000 Y-2 484.000 Y-2 ''Id2C2SCC.0CC 6-1 518.000 6-1 481.000 C-4 500.000. C-4

PLANT TOTAL 21346.000 21215.000 c:.,yg;gA VE R A GE 446.7Cf 441.979
|cy

ECTTCM TOP ' E'N F3[[DEPTH TO T A L 21403.000 21158.000 ' ".%'.AVEoAGE 445.896 440.792 j =s
N
N ANOVA ;g

SOURCE DF SUM CF SCUARES MEAN SQUARE F-ST=T .

'

MCNTH 11. 349832.2813 31804.7528 26.1111**CD PLANT 1. 178.7604 178 .7604 0 1460 i
NI) MCNTH X PLANT 11. a554.e646 595.8968 0.4892 'J-
si) DEPTH 1. 625.2604 625 2604 0.5133 4-MONTH x DEPTH 11, 2C39.Et46 185.4422 0.1522 -

IPLANT x DEPTH 1. 429.2004 629.2604 0.3524 "k
ERROR 59. 71865.36*6 1218.0570 0dE222
10TAL 95. 431545.6562

* SIGNIFICANT t 95 % (ONFIDENCE LEVEL 7
** HIGHLY SIGNIFICANT t 99 t CONE 10E NCE EVEL I



GULL FACTCDIAL ANALYSIS CF VARJANCE
( 0 MI551NG VALUES FAVE SEEN tSitMATEG )

Table 1.1-2 (Continued)
WATER TE*PEeATURE CE GA t E S Cc LSIUS 1976 PALE 22

PLANT EFFtCT
AECv5 cELCW

STAIIEN! x-1 ANC C-1 STATICNS Y-2 AND C-4
LEFTH EFFECT OEpTH EFFECT

LGTTop TCP P.C T T C * TCPJAN G.C X-1 0.0 X-1 3.CCO Y-2 C.10C Y-2
C.4GL B-1 0.0 b-1 0.e00 C-4 C.400 C-4FF9 0.0 X-1 0.0 *-1 3.CCC Y-2 1.000 Y-2
0.C e-1 0.0 b-1 0.C C-4 0.0 C-4

MAR 2.000 X-1 1.000 X-1 4.000 Y-2 4.CCG Y-i
C.500 E-1 1.000 2-1 !.GLC C-4 0.5CG C-4APk e.500 X-! 8.500 X-1 5.50u Y- 2 6.500 Y-2
7.500 b-1 7.0C0 B-1 6.000 C-4 7.500 C -4

P. A Y 17.000 X-1 17.000 Y-1 17.000 Y-2 21.CCG Y-2
17.000 P-1 17.200 t-1 17.CCC C-4 17.C 06 C-4

JbN 21.C00 x-1 21.500 )-1 21.500 Y-2 25.500 Y-2
22.000 B-1 22.000 5-1 22.000 C-4 22.000 C-*

JLL 20.0C0 X-1 20.200 x-1 20.200 Y-2 22.000 Y-2
20.500 B-1 20.700 E-1 20.100 C-4 20.500 C-4

A UG 23.500 X-1 23.500 X-1 L4.CCG Y-2 2 7. 5 00 Y-2
,

e4.500 6-1 2*.5CC B-1 24.500 C-4 24.00G C-4 '

SEP 19.500 X-1 19.500 X-1 20.000 Y-2 25.0C0 Y-2 ,wq
21.000 8-1 21.CCC B-1 20.000 C-4 21.000 C-4 ~"* n

r 001 10.000 X-I 11.000 X-1 11.C00 Y-2 16.000 Y-2 gg, j
11.000 e-1 11.000 e-i it.000 C-4 11.000 C -4 .eg

,i 3 ,,,8 NOV 3.000 X-1 3.500 A-1 5.CCC Y-2 13.CCC Y-2
$ 4.500 E-1 5.G00 E-1 5.0G0 C-4 5.000 C-4 E_u '''-

DLC 0.0 X-1 0.0 X-1 4.000 Y-2 3.000 Y-2 E"? 'G.0 b-1 0.0 b-1 L.0 C-4 0.0 C-4
'

PLANT TCTAL 5C8.300 561.3CG Ul## "4

dIh 5AVEDAbE 10.590 11.694
be ;@p

80TTOM TCP 3yRw
CEPTH TCTAL 521.200 548.400 b- r'

AVERAGF 10.958 11.425

{S N] ]
*

ANCVA ....

-u.g',y"" ;%sy SOURCE C F SUM OF SLLARES VEAN SCUARE F-STAT
PCNTH 11. 790e.2108 718.92e3 322.9242** N2[EJ
PLANT 1. 25.2604 25.20C4 13.143C+* {';ci2 g
PLhTH X PLANT 11. IP.3671 1.6697 0.7500 ! ;f */g.- -

DEPTP 1. 7.7C67 7.7067 3.4616-*

(' ',us -(;) MCNih x LEPTH 11. 20.255E 1.8414 C.8271 i

F L * :.T X DLPTH 1. o.1004 L.1C04 2.7402 L
) EERCR 54 131.3521 2.2263

TCTAL 95. 6121.2533
* SIGNIFICANT ( 95 t CC NF I DE NC E LEVEL )

** HIGHLY SIGN;FICANT ( 99 T CCNFIntNCE LEVEL )
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1.2 WATER TEMPERATURE AND FLOW

l.2.1 INTRODUCTIr'v .*.ND METHODS

This report presents daily maximum, minimum, and average

water temperatures recorded by Resistance Temperature

Devices (RTD's) in the vicinity of the Prairie Island

Nuclear Generating Plant (PINGP). River inlet temperature

is recorded at RTD1 and site discharge temperature at RTD2

( Fig ure 1.2-1). The RTD temperature sensors are spaced

vertically at two-foot (0.6 m) intervals, with readings

averaged by the PINGP computer and recorded hourly.

In addition, daily average site discharge flow (blowdown),

measured by PINGP personnel, and daily Mississippi River

flow, measured at U. S. Lock and Dam 3 are presented. Daily

average blowdown includes additional water appropriated to

compensate for cooling tower evaporation loss (approximately

38 efs when all cooling towers and fans are operating).

1.2.2 RESULTS AND DISCUSSION

Daily maximum, minimum, and average river inlet and site

discharge temperature data are presented in Table 1.2-1 by

month. Daily average river inlet temperatures ranged from

32.3 F (0.2 C) to 81.4 F (27.5 C) during January and August,

respectively. Daily average site discharge temperatures

ranged from 34.6 F (1.4 C) during January to 85.5 F (29.7 C)

in August. Generally, daily average site discharge tempera-

ture exceeded daily average river inlet temperature by three

to five degrees Fahrenheit. Eberley (1977), however,

indicated that under certain conditions, daily average river

inlet temperature may equal or exceed daily average site

discharge temperature due to recirculation of some of the

heated water discharge.

276 1031.2-3



Table 1.2-2 indicates mean daily and monthly site discharge
flow (blowdown) recorded at PINGP during 1978. Daily mean

blowdown ranged from 156 to 1,023 cfs. Mean nonthly blow-
down ranged from 185 to 634 cfs. Daily Mississippi River

discharge flow rates (Table 1.2-3) were somewhat atypical in
1978 due to heavy rains in late June and early July. One

result of these heavy rains and the resultant cooler river

temperatures was reduced plant intake flows. PINGP withdrew
an annual average of approximately two percent of the
Mississippi Piver flow (Table 1.2-4). Monthly withdrawal

flows ranged from 0.5 to 3.7 percent in April and August,
respectively.

1.2.3 LITERATURE CITED

Eberley, L. W. 1977. Water Temperature and Flow In:
Northern States Power Company Prairie Island
Environmental Monitoring and Ecological Studies
Program, 1977 Annual Report, Volume I, Minnea-
polis, MN.
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Table 1.2-1. Maximum, M in imum , and Mean Daily River Inlet and Site Discharge

Temperatures at the Prairie Island Plant during January 1978.
__

OPE R A TING River V AT ER WLE T T EvP Site DISCH A RGE T Ev P

|DAT HOURS MIN MAX_E, _ _ ._ _ _ ._ _ . A v r, F O R O P H R 5 MIN MAX Av3 FOR OP HR5
_ _ _ . _ _ - _ -24 32.3 32.6 | 32.5 __ _ . 3 36.0 | 3 '. 633,

______ _ a_______ _ _ -. -24 32.3 I 32.5 i 32.4 33.9 [ 36,9 I 35.02

2T 32.3 } 32.4 | 32.3 34.0 { 36.3 1 35.13

[---- 24 32T3 [ 72TF i~ ~~32.~4 I~ ~ 35.0 36.4 1 35.5
~~

,
-

24 32.3 32.6 | 32.4 | 34.0 36.5 1 35.9c
'

~ e |.- .- 2 4 32.5 32.7 32.6 I 33.5 38.2 1 36.7
J 24 32T7 -- j- T2.7 j 32.7 35.2 37.2 | 36.0,

[~ 7 4 32.1' 32.7 32.4 34.9 36.6 i 36.0
- '

g

9 | 24 31.9 33.0 32.3 34.7 36.5 }~ 35._5
} 2T 32.9 | 33.0 32.9 33.2 36.5 34_.9

'
10

{
24 32.8 }' 33.0 32.9 34.4 37.7 I 36.033

24 32T5
'

32.9 32.9 35.6 37.5 36.3[e 12

f f_ 32.8*

33TO~ ~{
33.0 32.9 35.8 37.1 36.533

Y ~ ~~ 2C 32.3 32.9 36.1 36.9 36.514 l

24 32T9 33.0 | 32.9 [ 36.0 37.5 I 36.5-15 ;

t 24 32TS 33.0 32.9 35.7 37.6 36.6i
16 1

J- 24 32.8 33.0 | 32.9 35.4 1 36.7 36.1
'

37

- 74
-

32 7 33.0 } ~
32T9 35.9 37.2 36.3

32T9 36.0 i 37.9 36.6_a *
-~ ~- 3 2 T9 - i 3 3TO ~ ~ ~

24 ~32.9 i 33.0 31 9 35.6 36.8 36.220
24 32.9 | 33.0 32.9 35.8 3S.1 36.5

N 24 ~32T5^ } 32.9 32.9 {~ 36.1 37.8 36.S
-

N _2 . 9 32.9 i 35.5 | 38.0 { __3 6 ,_623 24 3?.8 3
. __.

[ 24 32.8 32.9 32.9 35.1 42.4 37.62.s

25 24 32.9 } 32.9 32.9 34.9 37.4 36.3-.-->

o 3 24 32.8 33.0 | 32.9 34.6 36.6 35.8eCh [ 24 32.8 32.9 ~~I~ 32.9 35.4 37.6 36.527

I 24 32.9 33 0 I 32.9 - - - - -36.4 30.5 3_7, 7,8.
+ --

9 __ ' 4 {- 32 8 | 33.0 | 32.9 36.3 38.3 37.2
3'b [- 33~.D J' :~ .7

-

36.8 39.1 36.0
-

,

31 | 24 32.8 33.0 | 32.9 j 36.2 36.9 37.3
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Table 1.2-1 (Continued). Maximum, Minimum, and Mean Daily River Inlet and Site Discharge
Temperatures at the Prairie Island Plant during April 1978.

OPE R A TIN G RIVER M AT E R INLE T T EMP. SITE * A T E R DISCHA RGE T EMP
__

|._ , , _ L _- ]IN .,DATE H MAX A VG FOR OP MP5 MIN MAX AVG f OR OP HR5

1 24 41.6 45.7 43.2 41.1 44.7 | 43.1
2 24 38.7 43.5 40.4 38.4 42.7 f 39.9
3 24 38.7 41.4 39.6 38.6 42.3 i 40.1
4 24 40.7 43.3 41.8 40.2 43.8 41.8

~ I
s 24 40.8 43.1 ___ j 41.7 40.6 42.8 41.7
6 24 40.8 45.7 j 43.2 41.4 46.0 43.5
7 24 44.6 45.9 45.2 42.9 45.6 44.1
8 24 43.5 45.1 44.1 41.8 43.9 42.9
9 24 43.2 44.1' 43.5 41.3 43.2 42.3

10 24 43.3 44.9 4[0 41.2 44.5 42.5
11 24 44.1 44.5 42.3 42.0 44.3 42.8
12 24 44.1 45.3 44.8 42.4 46.6 43.9
13 24 43.2 44.6 43.9 41.6 43.5 42.5g

14 24 44.1 45.9 45.0 42.4 44.5 43.5*

N
I 15 24 45.9 47.5 46.6 44.2 46.6 45.3e
o 16 24 46.7 48.5 47.6 44.9 47.8 46.3

17 24 47.9 48.8 48.2 46.0 47.7 47.0
_

is 24 46.4 48.0 47.1 } 44.5 47.3 45.6
19 24 45.4 46.4 45.9 44.3 45.9 44.9

24 44.9 { 45.4 45.1 43.7 45.6 44.7_ 20 __

44.6 48.1 46.1 43.4 48.2 45.9
_

_ 21 24
_

22 24 46.8 49.7 48.2 45.5 50.5 { 47.7

N 23 24 48.1 49.1 48.5 46.7 I 48.4 47.5
N 24 24 47.9 48.6 48.1 46.7 49.6 48.1
O 25 { 24 47.2 __ { 52.2 49.1 46.5 53.9 i 50.0

26 | 24 50.1 55.0 52.2 49.9 55.8 J 52.1
# + - +

27 24 52.0 56.2 54.0 51.1 57.7 | 52.7Q '
o 28 24 53.5 57.0 55.3 53.1 58.3 55.7

29 24 55.2 57.0 56.1 54.5 57.3 55.8
30 23 34.0 57 4 SLS 52.6 58.0 55.0

}31 t



Table 1.2-1 (Continued) . Maximum, Minimum, and Mean Daily River Inlet and Site Discharge
Temperatures at the Prairie Island Plant during May 1978.

O PE R ATIN G RIVER W ATE R INLE T T EMP. SITE DiscH ARGE TEMP
DATE HOURS MIN

. _ . - -,_
MAX AVG FOR OP HR5 MIN MAX AVG FOR OP HRS

=_

1 __2.4 _ ___ __52.9_ _ s L2- 5 5. .+ _ _. _3L7_ _ _ . 'i S .1 51.7 _

-

2 24 ._54.3 _ 59.3 5 6 . 9_ . ---- -_5 2 ,. a - -__51. 7 +--_.36.2
3 24 56_.6 61.5 58.8 54.7 62.3 58d
4 24 J 3. 0_ 61.0_ .._ 59.3 s7.4 ___60.1 ____59 '

s 74 _ _3 6 . 6_ _ _ __l 0 A . __ 58.6-_ ____. 53.3. _ 62.3 56_7 ___

_

6 75 ___j 2 3 _6[1, L_ 5 9J__. _ _5 6. 0 -_ _6L3_ s S .H__
7 24 __._16.9 60.4 __ _J8. 3___ __ 36.4 __ __10 3 5L9__
B 24 _ 31.0 _36 . Z__ _ 36.0 __ __3s ' ce,3 '___3 6 7
9 24 54.8 56.11 _ 53,6 SL_i 57.6 55.5

10 'n 34.3 60.1 .5 6. 5__ _ _ 54.7 __ _ _ 12 s 31 S_.M 24 59,1 _6L_4 60.8 _ S 2. 9 __61 .1 _6 ' '
f 12 24 60 7__ 63,.1 62.0 61.0 62 .0 62.5m

y _ '3 'n sLB. _ _62. D _ _ __ __5 9 . 4 _ -__ _, 52.2 __6L3 _JS _ 3
P ._ d 24 59.5 6_1_. 0 5_9 8 .-i 57.4_ 62.4

___
60.2:

,
is ___2 4 _J 9. 7 6 2. ' __ _ _6 0. 3.__ _[. .__ .3 03 63.9 62.]
16 24 63,7 _ 63 1 6Q.] 60_J - 66,_4 6],6.
17 24 62.8 67.8 64.9 63.1 69.2~ ~

64.1
18 24 65.7 ._ _ _ 6 8 . 9 -. __ _ 62,3 63 .0 72,2 69.4
19 '4 66.7 69_4 67_o _[ 63.2 71.3 70.7.

_20 24 65.8 __ 69.4 67.0 67.5 73.9 69.7
_21_ 24 6L 3 6L3 61a 64.8 70.8 68.1

22 24 66.3 68.4 67.5 66.3 70.8 68.7
N 23 21 JL _4 62.6 68,3 6 L S__ O,4 70,6
N 24 24 68.5 70.7 69.6 70.5 73.8 72.3CN 25 24 69.4 72.3 70.7 73.2 76.7 74.7

26 9q_ ]L] ]],] 72 , ] _ _ _]] ,5___ _ _ 77j 76,6
27 24 73.1 74.9 _I_ 73.8 76.3 78.6 77.4.

C3 28 ___2f. _21.9 __14.5 _
73.j___ _ _ _J 6. l_ __18.3 72.2_ __

29 24 73.1 75.3 74.3 76.9 78.8 78.0
30 24

, _ 71.1 _23.' 7' S _ _2_4.3 _ __ 78.3 73 . 8
31 24 70. L 71.1 ZD . O __ 72.5 24.5 73 .1__



Table 1.2-1 (Continued) . Maximum, M in imum , and Mean Daily River Inlet and Site Discharge
Temperatures at the Prairie Island Plant during June 1978.

O P E R A TIN G N i '.'e r w AT E R INL E T T EMP. Sit e DISCHA RGE . EMP

l AVG FOR OP HR5DATE HOURS MIN MAX AVC FOR OP HR5 MIN MAX
- - _ . _ . _ _ , - _ ~ L

-. . - - = . _ - _ . _

1 __ 24___ _ _ ___68.4 _ _7 L 1_ 70.1 _. .. J 9 6 r 73 " - -- 21 3..
2 2 'i ___66.7 _ 69.Q__ _ 6 7_9 _ __ _ _ _ ___ _l 6 ' } 70.3 6R 3
3 _ _.24 n7.7 71 l _ _ _ _69.3___ .___66.1 __Z2.) I 69.1.

4 2A _ ___ 6 8 , _1 _ _70.7___. _ 69,5 ___6Z.2 _72 J) { 69,3
s 24 L S .h ___ _ 72.2 _ _ .__10 . 2__ .__ _6 2. 0 __ ___ _ _23 . 2_ ZDm 21_

__6 24 {__ _69.0 72.7 70.8 68.6 74.9 71.7
7 24 6H.2 72./ / () . 3 67,4 80.0 70.S
8 24____ 66 3._ _ 70.7 "3 . __6 6. 0_ _lL4 _. 6 3.7__.

9 ?4 _ 6S.1 71 . 1 .20.a _ 68.R_ 73.3 71 I
___

10 24 69.6 71.6 70.7 70.5 75.2 73.0
11 24 70.2 71.4 70.7 72.7 74.5 }__ 73.7
12 24 69.2 7113__ 70.3__ 69 3_ 73,4 71.3
13 24 70.I 72,6 71,2 70,9 75,7 73.4g
14 24 70.2 72.) e1.1 70.7 75.3 72.6*

u +

$ _ 15 24 69.9 71,0 ___ _ _ ZO ,5_ . _ 69,7____ _ 74,4 72,7,

N 16 _ ?4
I __]70.7

Q,7 .j 2., j _ _
_

71, D ____. _ _. _ _7 0 , 9___. _ _ _ 75,0 ___7 4 , Q_ _ _ __
_ 17 24 71.8 71.3 74.3 76.1 75.2

is 24 ___Z0.1 12.6 _.
__71,3 __ 69.7 _ _ _ _ _

__76,6 ____ Z 3 ,_ ;_
19 24 _ ZO . S. _Zl. '4 72.0 70,8 78,J 74.9

__70 's 70,3 __Z3,4 Zl,8 71,7 77,6 73.9
,._; i 24 69.2 72.7 70.7 68 ,2 75.0 f 71.7

' 22 24 _ _7 0 ._9 72.0 71.0 ___ 7 0. (2 ._11.1 73 .8
23 24 70.4 72m2_ __._ 71.4 _

__Zl,7 75.9 7L4 _
.)-

24 24 70.2 72,4 71.0 70.2 76.2 71.1
N 25 2f 71.7 _

73.3______[___.72.3
, _7_S.0 7t.2_. 75. ') .N

2'
cs - '' 7L8 76 7 14 3 2 'o 1 - So S 78 2

27
_ 74 Z3,6 7L6 75.1 16.D _SQJL_ 18.1

- 2s 0 4_ __ _l ' a . __2 6_3. __ U.' .--_26.9 __3L1 79.3_ _
"

_2_9 24 73 J 79,2 7 Z.. D _____!S L ,
__61,9 81, 4__

-
30 'a 77.' 70.1 7E.1 8 0. f._ . 33.0 B2.2
11

-



Table 1.2-1 (Continued). Maximum, Minimum, and Mean Daily River Inlet and site Discharge
Temperatures at the Prairie Island Plant during July 1978.

OPE R A TIN G RIVER W ATE R INLE T TEvP. SITF DISCH A RGE TEMP

__D _ ATE _ _-- -.-....- - - _X | AVG COR OP HR5HOUR 5 MIN MA UlN max AVG FCR OP HR5e.__.-__ _4----.. --- H 7 9 4---- -- '

1 __._24_ _ _ __ ___7 5 . 6 , __77.5 76.2 77.8 81 7 L__

2 24
-- _ _.ls .1 _7 6. 5- 75.7_ . - 7L1. - J S.7 1 18.L

3 24 73.9 . _73.! J 4.6_ __ _ 74.3 __ __78.4 36.3 _
4 26 73.4

_
_ _ . 5 ,.)__ ____ __74 . 5_ 14.0

73,S_.__[! 16.9
5 24 73.8 77.3 75.9 75.9 81.2 78.3
6 24 75.1 78.2 76.4 76. [ 82.7 79.4
7 24 75.9 77.6 76.5

f__.
77_.8 8_1.7 78.9

__74.4 _19.9 I 71 .4
a _ _2; _14 L . __76.6 _ 75.0b
9 24 74.7 7 6. _1_ 73 , 1 74,8_

_
IB,Q ! 75J

10 24 72.2 74.8 73.8 71.7 I 77.9 75.0-t11 24 72.7 74.5 L_73.5 72.7 77,0 74<6
H 12 _24 . _ _ ._72.5____ _ ___74.1._ _ __73.1 __22. L _ _73 .3 73.5h 13 24 71.6 74.9 72.8 7. 5 76.7 74.1

u
,

24 72.9 76.0 74.2 72.9 78.3 i 75._3
14~
is 24 _ __yA , L _ _ ___71,9____1_ _7 6,0 -_ ___Z3.h _ _ 19.3___ 1h.6
u 24 _ ___Z3.6 . .__7 9 . 2_- 71.7 74A E0.9 71.. ?
17 24 76.5 79.5 78.0 76.7 81.0 78.7

~

18 24 78.2 79,6 78,8 71. 7_. E0.9 79.3____ _
19 2_4 76.1 79. 71 , 2 71 9 __ 81.1 79 S

_ 20 2 4___ Z7.0_ I 79 f 77.7 76.3 S 0.3_ 71.6.
ji { 24 75.9 78.7 76.4 76.0 78.7 77.1

.
22 24 _ _ Z2.6 _ l6.4 7.4. 0 _ 74.3. _ _7 7. 0 .__ l 73 .2N
23y 04 __ 72 ,

__
73,2_ _ 73,4 ___yL e __77,3 _ ___ __]4,3_________

CN 24 _24 74 Z6 3_ J5._0 73.4 79.a 16.3m

25 __J4 7 4. L_ 3_ ZJ,l_
_ __7L4 __i

,

_. ._74.9 82,4 I 78.5
~

_ 26___ _ _2 4 _ _ 75 7 77.' 76.6 78.6 80.8
__

'9.7
27 24 74.9 77.0 f__ 7 6,_Q 75,0 80,] |, 78,_1
28 24 74.6 76.5 I 75.3 75.0 50.9 78.3'

129 24 74.1 75.5 74.7 75.5 80.4 I 77.6
30

~~t _ 24 _ _22.t - _-_m 2-- 22.2_ __ r .1 _ __ - -.2 s. a - _23.n
i31 i 2 4__ __ ___12.9_ _ __ _ __73.L_. i b l-. 73.5--- E6.D _7 E .1



x

Table 1.2-1 (Continued). Maximum, M in imum , and Mean Daily River Inlet and Site Discharge
Temperatures at the Prairie Island Plant during August 1978.

- - . -

OPE R A TIN G River W A T ER INL E T T EMP. Site W A TE R DISCH A RGE TEMP.
_

DATE HOUR 5 MIN MAX AVG FOR OP HR5 MIN MAX AVG FOR OP HR5
_ _

1 24 73.4 76.1 74.5 73.5 80.4 77.6
2 24 74.5 76.0 75.2 74.7 80.2 77.T

24
3 73.4 74.9 73.9 72.3 76.8 74.8
4 24 72.7 74.2 73.4 71.0 77.0 '74.5
5 24 73.6 75.0 74.2 72.5 77.2 74.8
6 24 74.8 76.4 75.5 74.5 79.9 77.0
7 24 75.6 77.6 76.5 77.6 82.4 79.8
8 24 76.7 78.1 77.5 80.5 82.9 81.8

_

9 24 76.0 77.4 76.8 76.9 81.8 79.9
10 24 75.9 77.1 76.5 76.5 80.9 79.3
11 24 76.4 78.0 77.2 76.6 81.7 80.0

_

12 24
_ _ __ _Z 6. 8 78.9 77_.7 77.3 83.6 80.8

H 13 24 77.9 81.4 79.2 81.8' 86.0 83.3
m 14 24 80.7 82.2 ;1.4 84.3 87.8 85.5 _ __
i
e 15 24 78.3 82.2 80.4 82.0 87.2 84.9

16 24 75.5 78._2 76.4
_

77.3 81.8 I 79.6#

17 24 71.8 79._8 77.4 77.4 84.0 81.0
18 24 76._9 7_9 . 5_ _ _ 78.7 80.6 83.3 82.3
19 24 75,3

_
76,_9 75.9 77.6 80.8 79.1

_ 20 24 74.4 75.8 75.0 74.7 79.7 77.4
21 24 L4_. 5 _

78.0 75.8 75.7 80.9 73.2
22 24 75.7 77.1 76.1 76.5 81.0 79.3

N 23 24 E3 7_7,8 77.2 79.9 81.6 80.6
N 24 2_4 76.6 7 7 .m__ _

77.0 80.6 83.7 81.8Sg
25 74 13.6 7(19 _ 76.l_ 80.0 81.2 80.5 I

s 26 24 75.5 76.4 75.9 79.3 80.8 80.8
_

' 27 24 74.4 75.6 74.9 77.4 79.3 78.4
28 24 Z3 4 75._6 73.9 73.5 83.6 76.4

_

~

29 24 7 l. 9 ._ 73_.7 _
73.0 72.4 77.7 75.1

30 24 72.1 74.0 73.3 73.2 77.3 75.4
~.

31 2 '4 72.9 74.7 73.8 71.9 76.3 74.6
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Table 1.2-1 (Continued). Maximum, M in imum, and Mean Daily River Inlet and Site Discharge
Temperatures at the Prairie Island Plant during November 1978.

O P E R A TIN G River W AT E P INL E T T EMP. Site DISCHARGE TEMP

DATE ,,.._ HOURS
.

n.:e
MIN MAX AVG FOR OP HR5 MIN MAX A VG FOR OP HRS3.

1 _ 24 -_ ..-_ _ A 8. 7 50.6 49.6 51 4 53.S _52.R
2 24 4fLh__ 50.1 42.3 52.6 54.1 5L5
3 2_4 49.7 52.6 ___50.6_ 53.6 __56,1 _- 54.64 24 50_.6 13,7 51. L 5L3 __56.6 35.4
s 24 50.6 56.1 52.0 SL6 JL4 55. J
6 24 4 L_g

_ __.50.6 _ _4 9.1__ SL9 5 3.J_ c2.97 2 4_.__ 46.l_ 50.2_ 48.3 5a.1 __3 2.5 SL_4
8 2_4 46.7 __A 9. & 4L5 _50.5 52.4 51.E_9 2.4 _.__4 6. 7 48.4 ___47.5 Sa.8 53.0 _52 1

10 95 4LE 48.3 _ _ 48.1 51.4 53.7 5' 6
11

-

94. 44.5 4L9 ___46.Q _ 48.S_ __3 L6 50.0,_. 12 24 _4 2.J_ 44.5 _ 413 46_.4 _.49 2 4LS*

13 24 4_0_,3 44,2 ____42 4 45.A __5D . 8 48.1w

h 14 24 39J 41,_4 40,0 4LA 46.A 45.04 15 94 a n g_ 39 g _33,4_ ___42,7 45.5 43.7
16 24

.
36.7 38.0 37.3 42_.4 46.1 44.0

17 24 36.3 3L2 ___36.8 41.6 J3,9 4L9
18 24 35.6 37.0 36.8 41.1 43.3 41.7
19 24 3L_7 36.9 35.5 33.5 4L2 1k)

_._2C 2.4 33.6 _ %.8 34.3 37.2 40.7 19 . 4__
21 24 33.5 34.5 34.0 3L_0 41_7 41.5
22 24 3L1 34.5 34,4 4L6_ 44.7 4 L6. _

23
2_4 I __34. 5__._ 14.9 1L3 43.9 4 6J_____ ._ _ 45.0N ___

24 24 34.3 34,8 34 .6 42.A 4L5 43 B4

25 24 34.3 34.6 34.5 42.6 44.2 43.3C
26 24 3L 3 34.6 34.5 40.6 4L6 42 1
27 94 34.9 _34.4 14.1 19J_ 41.n 4a.B_

-

-

_2a _ 24 _3 3.J_._ 34.3 34 ? 35.8 40.3 3L2
29 . ___2 4 33.4 3L8 3L6 36_3 1 39.2 37.5.

} ' 4._ _.___33.1 13.4 33.3 36_L 19 6 16.6
30

31 |
_ . _ . _ _



Table 1.2-1 (Continued). Maximum, M in imum , and Mean Daily River Inlet and Site Discharge
Temperatures at the Prairie Island Plant during December 1978.

OPE RA TING g[ygg N AT E R INL E T TEMP SITE DiscHA RGE TEMP
l_E _

_ _ 1 __ MAX | AVG FOR OP HR5DAT HOURS vlN MAX AVG FOR OP HR5 MIN
_ p___

___L_ _ _ 2 4 _ -_ _ _ .___33.0 ._33.2 _-___33.l_____ _ 37.5____._ .__3 9 . 8_ _ J 38.9 ___

2 % 33.1 _ 33.2 __3 3 . l___ . 3 7. L 42.2 39.1
3 24 32.9 33.1 33.0 39.1 40.9 39.9

I 24 32.9 33.0 __{_ 32.9 37.6 41.8 i 40.04

5 ___2 'i 32.9 _ _ 3 3. 2-- _ __ . _._ _3 3 . 0_ __ s 38.4 4 0_.] 31.3
6 2!t __33.2 33,3_ 33,3 _ __3 6,9_ ___.39.9 38.4
7 2j _33.U_. _J3,2 _ __

.

_3 3, l_ 36.5 38.5 37.8
8 24_ _ _ _3 2 . 9_ _ _3 3. l ____ _ _ J 3.0 ____ __ _ _36.0.. 39_,7

_ 37.8
9 13 32.9 35.2 33.9 33.5 39.3 35.1

10 24 32.7 32.9 32.8 37.4 40.0 38.9
94 32,6 32,]____ 32.7 37.9 40.0 39.311

12 M _ ____ .____32.1 __ _ 3 2. L __ 32.7 ___32.& 40_,2 39,3

13 24 32. 32.9 32.8 36.7 39.8 38.4

f 14 24 32,S 32,8 32.8 37._1 40.3 39.0
15 24 _ __ _3 2. 3 - _3 2 . s _. _ _ 32_.8 39.2 41_.8 40_.3'f

H i6 24 32.8 32.9 32.8 1 36.9 42.4 f 40.4
..

17 24 32.8 32.9 32.8 37.2 39.6 58 . 7

18 24 _d 32.7 ___ } 32.8 32.8 37.5 40.7 39.0
19 24 32 1 !__33.2 32.d _ _3 Z 4 41,8 39.0
20 24 32.6 32.8 32.7 38.3 40.6 39.3

_ 'l 74 32.6_ __32.7 _.

32,7 37.5 40.1 38.7
22 ____24 _ 32.6 _32.7 ___3 2,_6 37,9 39.8 39.0
23 _ 24 32.6_ j 32 ] 32,_6 3 8,_4_ 41. 9_._ 33,8.

24 24 32.6 32.7 32.6 36.9 39.2 38 4
N 25 'S 32.6 32.7 _32,6 3_6 . 7 39.3 38.1

--~~

25 24 32.6 32.6 _i 32.6 37.0 39.5 38.2

__27 24 ._ ___3 2,5. 32,1 32.6 3b 6 39.1 38.9
37 40.4 38.9

[ _ _ __.2_4_ _ ___ __ __3 _ _ _ 3 4 3_ __ 3
_ _

.

_- . __ _-- . . _ _ - _ _ _ - _ _ .

30 ___24 _ __32,4 32.5 32.4 37.5 39.8 38.7

___2_4 u.4 12-.5 32.5 _3 L5 40_y 38.931



Table 1.2-2 Mean Daily Site Discharge Flow (blowdown)* at the
Prairie Island Plant During 1978 (cfs)

Day Jan Feb Mar Aor May Jun

1 185 185 185 185 212 482
2 185 185 185 185 211 264
3 185 186 185 185 256 273
4 185 185 185 185 277 297
5 185 185 185 185 252 306
6 185 185 185 185 191 456
7 185 185 185 185 195 770
8 185 185 185 185 212 490
9 185 185 185 185 149 478

10 156 185 185 185 216 554
11 178 185 185 185 282 611
12 185 185 185 217 268 438
13 185 185 185 188 214 487
14 185 185 185 185 227 386
15 185 185 185 185 378 478
16 185 185 185 185 307 544
17 185 185 185 213 317 554
18 185 185 185 188 364 350
19 185 185 185 185 490 460
20 185 185 185 221 737 578
21 185 185 185 209 722 396
22 185 185 185 183 244 437
23 185 185 185 185 387 463
24 272 185 185 279 412 497
25 185 185 185 368 595 712
26 185 185 185 353 692 813
27 185 185 185 411 678 923
28 185 185 185 410 689 884
29 185 - 185 304 665 865
30 185 - 185 208 692 899
31 185 - 185 - 577 -

Average 188 185 195 224 391 538

* Including 38 cfs for cooling tower evaporation
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Table 1.2-2 (Continued) Mean Daily Site Discharge Flow (blowdown)*
at the Prairic Island Plaat During 1978 (cfs)

Day Jul Aug Sep Oct Nov Dec

1 881 558 552 229 185 185
2 923 491 660 327 185 185
3 596 403 540 231 185 185
4 614 395 600 340 313 185
5 746 257 599 279 327 185
6 777 413 680 237 185 185
7 805 703 817 196 185 185
8 699 828 828 185 181 185
9 596 525 850 268 178 185

10 430 608 868 305 203 185
11 506 617 889 333 185 185
12 550 712 821 261 185 185
13 579 743 848 227 184 185
14 703 688 722 185 185 185
15 913 620 531 185 185 185
16 474 619 417 202 185 185
17 680 868 461 236 185 185
18 759 1,023 369 192 185 185
19 733 628 484 185 185 185
20 564 488 9.79 185 185 185
21 611 677 188 185 185 185
22 482 654 244 185 185 185
23 253 777 295 185 185 185
24 506 722 323 185 185 165
25 794 713 283 185 185 185
26 901 742 348 185 185 185
27 467 739 274 185 185 185
28 642 687 229 185 144 185
29 558 611 291 185 144 185
30 389 618 259 185 147 185
31 429 533 - 185 - 185

Average 631 634 518 220 190 185
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Table 1.2-3 Daily 1978 Mississippi River Discharge Flow Rate
(cfs) at Lock and Dam 3

Day Jan Feb Mar Apr Mav Jun

1 13,898 7,800 7,251 34,350 37,800 21,300

2 13,699 7,800 6,940 33,345 33,495 24,875

3 13,183 7,750 6,740 38,000 33,000 28,288

4 11,002 7,750 6,940 40,000 33,864 30,492

5 11,340 7,750 6,769 41,500 32,592 30,615

6 10,740 7,700 7,061 43,000 31,548 29,830

7 10,700 7,700 7,022 43,200 29,250 29,637

8 10,830 7,700 7,001 44,200 28,182 28,840

9 10,350 7,700 7,000 50,200 28,710 27,951

10 10,605 7,700 7,250 52,000 26,506 25,368

11 10,610 7,700 7,426 56,500 25,920 25,488

12 9,320 7,550 7,282 59,400 27,272 25,506

13 9,130 7,562 7,196 60,000 27,664 23,717

14 8,560 7,700 7,310 64,000 27,272 21,231

15 8,560 7,489 7,190 64,000 27,076 19,710

16 8,680 7,400 6,680 59,000 26,432 19,329

17 8,980 7,340 6,960 57,800 26,109 23,966

18 9,390 6,791 6,960 56,200 24,700 24,175

19 9,400 6,703 7,620 53,000 24,034 24,154

20 9,370 6,750 8,250 52,000 23,625 26,535
21 9,080 ,,800 9,690 49,000 21,684 27,328

22 8,760 6,730 11,549 45,500 20,106 27,100

23 8,605 6,800 15,626 45,000 20,340 26,300

24 8,550 7,214 19,115 44,000 19,329 26,250

25 8,580 7,401 21,200 42,800 17,654 25,955
26 8,580 7,290 23,377 42,000 16,965 28,560

27 8,560 7,290 26,926 41,000 16,011 28,084

28 8,560 7,283 28,396 40,000 18,925 26,656

29 8,280 - 29,172 39,200 18,727 24,165

30 8,125 - 30,742 38,700 20,664 22,310

31 7,676 - 32,252 - 30,360 -

Average 9,732 7,398 12,609 47,630 25,349 25,791
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Tabic 1.2-3 (Continued) Daily 1978 Mississippi River Discharge Flow
Rate (cfs) at Lock and Dam 3

Day .Tu l Aug Sep Oct "ov Dec

1 29,664 21,701 27,755 16,385 9,926 8,720
2 30,050 20,874 28,008 13,992 10,010 6,985
3 30,300 20,220 25,170 14,412 9,975 6,500
4 30,850 18,900 24,556 13,695 9,961 6,520
5 31,217 18,612 22,488 12,790 10,199 6,700
6 31,528 18,054 20,520 13,000 9,989 7,380
7 36,800 15,218 19,798 12,850 10,031 8,123
8 37,000 13,288 16,618 12,790 10,045 8,600
9 40,000 14,212 17,400 12,720 10,115 8,170

10 44,000 13,320 18,615 12,295 9,975 7,800
11 44,500 13,520 16,618 12,340 10,010 7,500
12 44,300 12,429 13,948 12,740 9,800 7,872
13 45,000 12,411 21,185 13,200 9,695 8,410
14 44,750 11,136 21,620 12,426 10,785 8,170
15 44,300 11,456 21,736 9,513 11,280 8,375
16 41,000 13,720 21,428 9,a47 10,896 8,620
17 42,000 12,330 23,790 9,379 11,096 8,670
18 39,700 11,120 24,566 10,875 11,577 8,753
19 37,400 12,708 24,556 14,122 11,577 8,502
20 33,208 14,685 24,192 10,968 11,407 8,710
21 30,720 12,348 23,608 10,440 10,630 8,620
22 31,200 12,663 23,100 11,192 7,940 8,620
23 30,800 13,700 22,172 11,144 6,340 8,360
24 28,800 16,032 22,540 10,944 5,880 8,360
25 37,454 16,288 21,450 10,052 6,820 8,360
26 26,622 16,458 20,083 10,241 7,390 8,060
27 26,235 26,616 19,296 11,344 9,520 7,560
28 25,575 28,112 17,392 11,240 9,860 7,260
29 25,085 28,148 16,425 10,928 9,930 6,660
30 23,760 27,522 17,055 3,695 9,800 6,620
31 22,850 28,315 - 10,024 - G,620

Average 34,086 16,972 21,256 11,841 9,749 7,977

276 121
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Table 1.2-4 Percentage of Mean Monthly Mississippi River Flow
Entering the Prairie Island Plant Intake Canal
During 1978

Percentage of Mean
Mean Intake Mean Monthly Monthly River Flow

Month Flow (c f s ) River Flow (c f s ) . Entering Intake Canal

Jan 188 9,732 1.9

Feb 185 7,398 2.5

Mar 185 12,609 1.5

Apr 224 47,630 0.5

May 391 25,349 1.5

Jun 538 25,791 2.1

Jul 631 34,086 1.9

.Aug 634 16.979 3.7

Sep 518 21,250 2.4

Oct 220 11,841 1.9

Nov 190 9,749 2.0

Dec 185 7,877 2.4
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2.1 1978 ATTACHED ALGAE STUDIES IN THE MISSISSIPPI RIVER
NEAR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANO

2.1.1 INTRODUCTION

Periphytic algae of freshwater streams and rivers attach to

a variety of substrata usually located on or near the shore.

Factors influencing species composition and diversity

include substrate, temperature, light, current, and water

chemistry.

Bacillariophyta (diatoms), Chlorophyta (green algae),

Cyanophyta (blue-green algae), and Chrysophyta (yellow-green
algae) make up the major groups of freshwater algae, with

each group containing many species. Attached algae studies

at the Prairie Island Nuclear Generating Plant concentrate

on diatoms, since they constitute the largest po rtion of

the periphyton community within the study area.

Under natural conditions, one of the main factors in season-

al succession of species is the different temperature

optimums of species; and, as a result, as the temperature

increases or decreases, replacement takes place (Patrick

1969). When natural conditions are altered and temperatures

inecaase above ambient, there may be a shift in normal

seasonal succession. Severe the rmal increases may cause the

exclusion or certain species and other temp 7rature tolerant

forms may dominate.

Past studies of attached algae in the s t ud y area have

indicated that temperature is the major factor affecting

algal succession and community trends (Baker 1976). Data

gathered during the 1978, the seventh year of the program,

were analyzed, as in previous years, determining if any

significant adverse impact occurred .

276 124
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2.1.2 FIELD METHODS

Field methods were the same as in previous years. Four

glass microscope sl id e s installed in an acrylic plastic
sampler were allowed to colonize for 14 days. Three sam-

plers were placed at each of seven stations throughout the
study area (Figure 2.1-1). Following each colonization

period, all slides from each sampler were graded according
to algal density; the densest slide, to be used in pigment
analyses, being placed in a bottle containing 90 percent
aqueous acetone solution saturated with magnesium carbonate.

The three remaining slides were placed in a slide box and

returned to the laboratory for quantitative analyses. Thus,

three slides were used for pigment analyses and three fo r

quantitative analyses at each station. Extra slides from
each sampler were discarded af ter analyses. New slides were

placed in the samplers and colonized for the next sampling
period.

Winter sampling allows only heated stations to be collected,
sis.ce ice cond it io ns negates maintaining samplers in the
main channel, intake area, and Sturgaon Lake,

' LABORATORY PROCEDUREt

2.1.3.1 Pigment Analysis

Pigment analysis procedures t 'mained consistent with pre-
vious years; samples were scraped, macerated, diluted to a
known volume (25-200 ml), and centrifuged for ten minutes.
The pigment extract was decanted into a four-centimeter

cuvette and analyzed at 665 nm and 750 nm before and after

ac id i f ic at ion using a Beckman DB-GT spectrophotometer.
Chlorophyll a concentrations and phaeophytin a, the primary
deg rad ation product of chlorophyll a, were determined by
computer program utilizing the Lorenzen (1967) equation:

-

276 12<3
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Chlorophyl a_ ug/cm = 26.7 [(665-750)" (665-750)a] V-

(32.5 cm2) (4 cm light path)

Phaeophytin a ug/cm = 2_6.7 [1.7(665-750) - (665-730)"] V2
,

(32.5 cm2) (4 cm light path)

where: u = unacidified

a = acidified

665 = chlorophyll a absorbance

750 = turbidity check absorbance

V = acetone and chlorophyll a extraction vclume (ml).

Results of the above computer analysis were expressed as

micrograms chlorophyll a and phaeophytin a per square

centimeter per 14 days. Percent chlorophyll a values were

tabulated as follows:

(chlorophyll a/ chlorophyll a +Percent chlorophyll a =

phaeophytin a)100

2.1.3.2 Taxonomic Identification and Enumeration

Miscroscopic analyses remained the same as 1977 methods;

slides were scraped and the b io f il removed of all organic

material by using nitric acid-potassium dichromate. Cleaned

frustules were placed in a vial and diluted to 10 ml with

d is tilled water. A thoroughly mixed sample provided a known
2aliquot to be pipetted onto a 22 mm No. 1 coverglass.

The coverglass was mounted on a microscope slide using

Hyrax, labelled, and cataloged for microscopic analysis.

Slide mounts were observed at 1000 x oil immersion using an

American Optical Phase Star phase contrast microscope.
Selected taxonomic keys were used to identify and enumerate

species observed in 30 to 60 fields or until 100 of the most
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dominant species were tallied. Raw data were then extra-
polated to express cell density as the number of cells per
square centimeter.

2.1.4 RESULTS

2.1.4.1 Phytopigment Analyses

2.1.4.1.1 Chlorophyll a

Chlorophyll a concentrations at ambient stations during 1978
2ranged from 0.00 ug/cm at Station 6 on July 26 to 13.37

2ug/cm at Station 5 on May 17 (Table 2.1-1). Main channel
2stations exhibited chlorophyll a ranges from 1.12 ug/cm

2at St at ion 1 on November 15 to 11.60 ug/cm at Station 1
on September 6. Mean chlorophyll a concentration for main

2channel stations was 4.84 ug/cm , while ambient Stations 5

and 6 exhibited a mean of 3.35 ug/ Chlorophyll a/cm .

Heated Stations 3, 4, and 7 showed chlorophyll a concentra-
2tion ranges from 0.04 ug/cm at Station 4 on December 28

2to 9.21 ug/cm at Station 4 on October 4 (Table 2.1-1).
Mean chlorophyll a concentrations were 2.85, 2.18, and 1.62

2ag/cm at Stations 3, 4, and 7, re spe c t iv ely .

As in previous years, ambient stations had higher mean

chlorophyll a concentrations than heated stations, 4.09
ug/cm at ambient stations versus 2.22 ug/cm at heated
stations. Seasonal chlorophyll a biomass maxima occurred

during early March at heated Station 3, while main channel

peak chlorophyll a accumulation occurred in early September
(Figure 2.1-2). This six-month separation in peak chloro-

phyll a concentration represents the point at which r ive r

water temperature reached optimum conditions for periphyton
growth. Jptimal temperature regimes at both locatioDS
ranged frc.n 20 - 23 C, occurring in early March at Sta-

tion 3 and early September in the main channel.
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Low chlorophyll a concentrations at Stations 5 and 6 during

late July and early August are not indicative of normal

periphyton growth. Extremely high river fl ow in 1978

(Figure 2.1-3) apparently uprooted a large portion of the

aquatic macrophytes found in Sturgeon Lake. The uprooted

pl ani_ s became entangled on periphyton samplers, forming a

mat allowing insufficient illumination for periphyton

colonization.

2.1.4.1.2 Phaeophytin q

Phaeophytin a concentrations ranged from 0.02 ug/cm to

6.85 pg/cm d ur ing 1978 (Table 2.1-2). Ambient stations

(1, 2, 5, and 6) had peak phaeophytin a concentrations

during August, depicting the linear relationship between

increased temperature and chlorophyll a degradation.

Heated Station 3 showed peak phaeophytin a concentration

during the May 17 sampling period, but high phaeophytin a to

chlorophyll a ratios during August indicate this to be the

peak period of chlorophyll a degradation.

2.1.4.1.3 Percent Chlorophyll a

Percent chlorophyll a_ values during 1978 ranged f rom 0 to 99

percent (Table 2.1-3). Main channel stations averaged 90

percent chlorophyll a, ambient Stations 5 and 6 (Sturgeon

Lake and Intake) averaged 73.5 percent, while heated sta-

tions averaged 67 percent. The 16.5 percent difference

between main channel Station and 2 and the other ambient

stations can be attributed to increased flow and physio-

logical richness of the main channel. The 23 percent

reauction in percent chlorophyll a between main channel

stations and heated stations indicates thermal stress

within the immediate plant area. Heated Stations 4 and 7

had mean percent chlorophyll a values of 70 and 63 percent,

respectively. This seven percent increase from Station 7

2.1-7
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(immediate discharge) to Station 4 (Barney's Point) indi-

cates partial recovery of community he al t h within even a

short distance.

Extremely low percent chlorophyll a_ values at Stations 5 ana

6 during July are probably related to the shaaing effect

caused oy agoatic macrophytes entangled in the samplers.

Visual observation of the samplers showed little or no algal

growth due to s had ing and abrasion by aquatic macrophytes.

2.1.4.2 _ Microscope Analyses

Attacned diatom cel l density during 1978 varied frcm less

than 8,000 cells per square centimeter to more than two

million. Cell density at all stations for all sampling

periods is shown in Table 2.1-4. Minimal cell densities

occurred during winter months at Station 4 (Barney's Point),

while maximum densities occurred at differing times,

de pe nd ing on s t a t io n . Main channel station maxima occurred

during September, with a secondary peak during May. Heatea

stations peaked during March with a secondary peak in May.

Ambient Stations 5 and 6 had a May peak with a smaller peak

during September. Maximum cell densities are regulatea by

temperature; opt im al temperatures giving rise to peak cell

densities of each seasonal community.

Table 2.1-5 lists all diatom species id e n t i f ied since

the initiation of the PINGP attached algae program. The

list now includes 220 species from 34 genera. Diatom

analysis for 1978 presents spe cies representing two orders,

Centrales and Pennales. Each order has certain genera that

are present at all stations. These include Cyclotella,

Melosira, and Stephanodiscus from the Order Centrales; cnd

Diatoma, Fragilaria, Gomphonema, Navicula, Nitzschia, and

Synedra from the Order Pennales.

276 129
2.1-8



Seasonal s uc ce s s io n of the attached algal community is

d iv id ed into four groups; winter, spring, summer, and late

summer (Baker 1976). Each of these groups has certain

dominant species indicative of the thermal conditions of the

season. The winter community was dominated by Fragilaria

intermedia, Diatoma vulgare var. producta, and Nitzschia

acicularis at heated stations. Ambient stations are not

accessible during winter months, giving no taxonomic profile

of these stations.

The spring diatom community was dominated by Synedra (S.
acus) and Gomphonela (G. parvalum and G. olivaceum) genera.

Peak concentrations occurred during March in the recircula-

t io n canal and May at ambient stations. Certain species of

Gomphonema occurred at various times throughout the year,

but no significant peaks were reached.

Summer diatoms were characterized by Navicula (N. cincta)

and the centric genus Cyclotella. These species tolerated

high temperatures in the main channel, but the even higher

temperature within the recirculation canal caused a dip in

cell density.

Late summer forms included Navicula cincta, Nitzschia acuta,

and Nitzschia tryblionella. These species were encountered

during September in the main channel, but densities within

the recirculation canal at the same time were much lower.

A] l diatoms comprising the seascnal community of attached

algae operate within a temperature regime indicative of that

species. A shift in temperature from optimum to a point

outside the regime will cause one species to subside,

whereas another form will dominate if tLe temperature is

conducive to its grcwth and reproduction.
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2.1.5 DISCUSSION

Community structure and seaso nal trends exhibited by the

attached diatom community during 1978 reflect the response

of algal species to opt imum temperature cond i t io ns . Other

factors that may influence algal growth include light,
nutrients, and substrate. As in previous years, heated

stations had peak chlorophyll a and cell density during

January t.h r oug h March. Ambient main channel stations had

peak chlorophyll a and cell density during September.

Optimum temperature range for both areas was 20 - 23 C.

Chlorophyll a and cell density were low during June and

July, especially evident at Sturgeon Lake and intake sta-

tions (5 and 6). River flow during 1978 was much higher

than 1977, causing an over abundance of aquatic macrophytes

ta be uprooted and carried downstream. This vegetation

became eatangled in the periphyton samplers, causing abra-

sion of the substrate and shading of the entire sampler.

Comparison of field notes and laboratory results indicates

the vegetation was probably responsible for low periphyton

growth.

Periphyton growth generally followed normal seasonal pro-

files indicative of the Mississippi River near PINGP. Data

gathered over the last years have given a detailed account

of species composition and chlorophyll pigments as they

react to ambient river cond it ions and heated effluent from

PINGP. Thermal ef fects have always been most evident in the

recirculation canal, close-in discharge, and to a lesser

extent at Barney's Point. The most evident effect seems to

be a shift in peak cell density, community rtructure, and

phytopigment concen tr a t ions . Rapid mixing of the effluent

below Barney's Point, especially that of U. S. Lock and

Dam 3, indicates a return of the community to normal am b i c .'. t

structure immediately downstream of the plant.

276 IM
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Figure 2.1-1. Periphyton sampling locations.
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F igure 2.1-2. '979 Chlorophyll a Concentrations at
Station 3 and Main Channel Stations and 2 (Mean).
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Figure 2.1-3. Comparison of 1978 and 1977 River Flow Data.
Figures Based on Data from U.S. Lock and Dam 3.
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Table 2.1-1 1978 Chlorophyll a_ concentrations at each station expressed as ug/cm /sarnpling period .

Collection
Date Station

1 2 3 4 5 6 7

1/11 0.73 | | | 0.07, ,

1/25 | | 0.83 | | | 0.21
2/8 | | 3.41 | | | 0.57
2/22 | | 7.21 | | | 2.82
3/8 4 4 8.17 4 f f 7.01
3/22 o u 6.50 S S S 6.74
4/5 | |

6.93 3.82, , ,

4/19 e i 2.96 i e i 4.67
5/4 6.54 ! ! 3.98

' '

5/17 9.29 10.75 6.73 4.70 13.37 9.05 2.06
6/1 2.95 1.44 1.24 1.21 3.57 2.33 0.81
6/15 * 1.68 0.58 0.17 2.40 0.59 0.25"
6/28 * * 1.10 1.07 1.10 0.57 0.21.

7 7/12 * * 1.05 0.97 1.49 0.83 0.62

$ 7/26 * * 0.16 0.21 0.10 0.00 0.12
8/9 2.77 * 1.69 0.95 0.31 2.07 0.35

8/24 8.15 * 2.58 3.24 9.57 4.19 1.04

9/6 11.60 * 2.61 2.43 9.69 4.32 1.27

9/20 * 7.07 1.97 2.14 7.05 3.93 1.09m
10/4 7.37 3.71 1.70 9.21 5.13 5.29 0.49
10/18 4.48 2.59 3.01 3.11 0.79 1.12 0.34"

* 1.22 2.21 4.94 0.38 2.84 1.3811/1
11/15 1.12 1.25 0.94 2.19 0.19 1.33 0.58

11/29 1.43 0.33 0.57
, , , ,

12/12 g y 1.20 0.11 y y O.87
H H 0.69 0.04 H H Q,21J2/28

Mean 5.97 3.71 2.85 2.18 3.94 2.75 1.62

* Sampler missing - vandalism or destroyed by barge traffic.



Table 2.1-2 1978 Phaeophytin a concentrations at each station expressed as g/cm / sampling
period.

Collection
Date Station

1 2 3 4 5 6 7

1/11 i i 0.06 i i i 0.05
1/25 | | 0.12 | | | 0.14
2/8 | | 0.12 | | | 0.15
2/22 | 0.49 | | | 0.05

8

,

3/8 5 5 1.94 5 $ $ 0.33
3/22 O U l.52 S S S 0.64g

4/5 j j 3.48 j j j 0.68
4/19 j j 2.27

| j j 0.67
o 5/4 3.92 1.45'

H 5/17 0.13 0.66 6.85 0.42 0.51 0.41 0.55
h 6/1 0.28 0.26 0.72 0.82 0.75 0.41 0.70" 6/15 - 0.53 0.76 0.08 0.94 0.28 0.28

6/28 - - 0.51 0.56 0.27 0.33 1.22
7/12 - - 1.38 0.70 0.99 0.59 0.60
7/26 - - 0.58 0.10 0.35 0.38 0.42
8/9 1.65 - 1.31 1.08 0.36 2.11 0.42
8/24 1.24 - 0.95 2.12 0.81 2.12 0.88
9/6 1.30 - 0.80 0.39 1.22 0.79 0.34

y 9/20 - 0.71 1.26 0.29 1.01 0.60 0.95
Cs 10/4 0.50 0.20 1.02 1.71 0.19 0.70 0.46

10/18 0.19 0.24 1.04 0.50 0.21 0.30 0.38

[ 11/1 - 0.02 0.75 0.61 0.06 0.16 0.38
N 11/15 0.07 0.05 0.44 0.35 0.10 0.14 0.39

11/29 0.42 0.08 0.28, , , ,

12/12 y y 0.42 0.17 y y 1.11
12/28 H H 0.13 0.04 H H 0.17

Mean 0.67 0.33 1.28 0.59 0.56 0.67 0.53



Table 2.1-3 1978 Percent chlorophyll a values for each station.
Percent chlorophyll a = (Chla + Phaco a_) x 100.

Collection
Date Station

1 2 3 4 5 6 7

1/11
| |

92 I i j 58
1/25 i i 87 i i i 60
2/8 | ! 97 ! ! ! 79
2/22 | | 94 | ! ! 98
3/8 C U 81 $ $ $ 96
3/22 7 7 81 7 7 T 91
4/5 | | 67 | | | 85
4/19 I 8 57 ' ' 8 87
5/4 63 73
5/17 99 94 50 92 96 96 79
6/1 91 85 63 60 83 85 54m

L 6/15 - 76 43 68 72 68 47
' 6/28 - - 63 66 80 63 15i
* 7/12 - - 43 58 60 58 51

7/26 - - 22 68 22 0 22
8/9 63 - 56 47 46 50 45
S/24 87 - 73 60 92 58 54
9/6 90 - 77 86 89 85 79
9/20 - 91 61 88 87 87 53

N 10/4 94 95 63 84 96 88 51
'd 10/18 96 92 74 86 79 79 47

11/1 - 98 75 89 86 95 78

11/15 94 96 68 86 66 90 60_-

77 80 e i 67u 11/29 i
O 12/12 y $ 74 30 $ $ 67

H H H H
12/28 74 39 43

Mean 89 9] 68 70 75 72 63



Table 2.1-5. Attached Diatoms of the Mississippi River near Prairie Island
Numbers Expressed as Cells per Square Centimeter

January 11, 1978

Station
~

Species : 4 7

-----CENTTUEES-----
Cyclotella kutzingiana- 2844 2844
Cyclotella Meneghiniana 2844 5689

helosira granulata 2844 5689
.

Stephanodiscus astraca 11379 8534
-----PENNALES-----
Amphora ovalis 11379 5689

Cymbella ventricosa 2844 8534

Diatoma vulgare 8534 2844
_g

Fragilaria brevistriata 5689 2844*

I, Gomphonema olivaceum 14224 19915
19915 hi 17068O Gomphonema parvulum

~'

1 2844 M 5689oyrosigma acuminatum
-

Navicula bacillum v. capitata 11379 44172
34769Navicula cincta 51205 <

Navicula hungarica 17068 <

N Nitzschia acicularis 8534 54050u

N Nitzschia acuta 45516 9 39826

Nitzschia dissipata 2844 48360
05689'Nitzschia palea-

bl Surirella ovata 2844 2844
@ Surirella ovata v. pinnata 2844 sp;ng

0 2844Synedra acus
21335Synedra ulna v. oxyrhynchus fo. n

constricta
Unidentified (girdle view, etc.) 5689 8534 _



Table 2.1-4 Attached Diatom Species Identified Since Initiation Of Prairie Irland
Nuclear Generating Plant Attached Algae Program

COSCIRODISCUS LACUS1kIS DIATOME VULGabt mATICULA PLACEsT1LA SUPIkELLA GAACILISCOSCINQDISCUS Cf. PCTHI! V. S36 SALSA DIATOMA VU LG AL E V. GPkkDIS
&&VICULA ELACENTJLA FO. L ANC EOL AT A SUkIP E LL A LIBERBIS V. H EL V ET IC ACO SC I N0D I SC U S SP. DIATOMA VULG AFE V. PbODUCTA 3AVIC7LA & ROT 6 ACTA SJif BELL A GT ALISCYCLOTELLA CCMTA DIATG94 VULG&BE 1 Uhtb0wn n&VICULA &360L4 5351PELLA OV AT ACIC LOTEL L A A UT4I NGI Aba EPIThEMIA TuscID& EAVICULA CF. EUSILLA SURIAELLA GT&TA V. C90RENACIC LOT E LL A R EN EG dI NI AN A EJ NGII & V ALI D A u AVI;ola kEI Bhab DTII SUPIEELLA OVATA V. PIWWATAMELOSIh8 A1BIGUA FFAGILABIA BSEVISTEIATA 34WIc3tA bitsCOCEPHALA SUFI& ELL A OVA TA V. S A LI N APELOSIEA DISTABS V. PFAFFIANA ThAGIL&hth BBEVISTFIATR V. 15FLATh EkVICULA CF. SALINA&UM SIBEDa n ACTIN &STROIDESMELOSIBA GRAsuLATA IB&GILABIE CAPUCIWh NAVIOULA SCHChrELDII SYNEDSA ACUSPELOSIB A GlabULaT A V. AEGUSTISSIMA Fs A%IL &hI A CONSI kU EMS R&TICUL A SCCLIOPLEUkCIDES SYNEDA4 ACJS V. AADIANSR E LO SI b ?. ISLkNDICA PRAGILABIA CONSTRUENS V. SUBSalINA NAVIC3LA SCUIELOIDES SffEDSA AFFINISPELCSiRA ITALICA FBAGILARIA CONSThutBS 1 VENT!B WAVICULA T3SCU L A SYhEDEA EUMPEstRELOSIPA VARIANS FR&GIL&8IA C9070513515RELCSIP& SP. u n VIC UL A SP./ GIRDLE VIEW Sf5EDRA RU3PE55 T. F AMILI A BISF8AGILAh!A 46ACILLIMA BEIDIUi AIFImE SYNEDAA UkrASTEPH ABODISCCS ASIP A E A PSAGILA6IA H ABRI SSONII %EILIUM ptBIUM SYNEDRA ULNA V. DAEICASTEPHANODISCUS ASTEAEA Var. MINUTULA FRAGILhkin HA&LISS0u11 V. $ h0M PG I DL3 WEIDIUM D981DR FO. CONS!5 ICT A Stu!CBA ULWA V. IMPRESSASTEPH4 50 DISC US DUBIUS Th&GILAPIA INFLATA TIT 15 CHIA Ar1CULAbls sfhEDRA GL W A V. OffPNINCNUSSTEPHiu0 DISCUS WIAGabAE FRAGILakIA INT E63 FDI A BIIZSCHIA ACUTA $1AED5A ULIA V. OIYkHTNCHUS FO.00378 ACTASTEPatt0 DISCUS SP. FB AG IL A RI A PINNAT& W ITI SC MI & ARPh!311 SYNEDRA VAJCHERI&EACh M AST8 ES CONS F ICU A FRAGILAEIA VISESCEns BITISCHI A CAtITELL AT A UNIDENTIFIED (GIEDLE V IEW, ETC.)ACH3ABILES EXIGUA fBAGILABIA VIntSCENS V. RESOLEPT1 51TISCHIL CLO S TE RI UMACH N & E TH ES EAIGU A V. HETEBCWALVATA fRAGIL&aIA SP. (GIncLE, FILARENTp BITZSCHIA CORR 4T AT AACHWAETHES HUNGAAICA GOMPHONEMA ACDMINATUR 5111 SC HI k DISS1P&T1 ^ III M' II l!' I1 ETlfIldACHI A NTH ES KOL BII GORPHONER A GR ACILE EITISCSI& DuBIA ' blN I"'7 ^N3 1*'AC H515 TH ES LAVCEOLAfa GoaPHONERA LABCEOLATUS WI TI SC HI & FILI FC F M I SACHuaVTHES L ANCE0L AT A V. FI L IPTIC A G O M PM O NE M A LCNGICEPS V. GEACILIS NITISCHIA FONTICOLAbJ ACH 545 TH ES LapCEOLATA V. 40STBATA GOMPH0btaa LONGICEPS V. S UBCLA V A T A gITI SCHI A FeuSt3 LUM f!N rs F e"I t<*
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Table 2.1-5. Attached Diatoms of the Mississippi River near Prairie Island
Numbers Expressed as Cells per Square Centimeter

February 8, 1978

Station
Species 3 4 i 7

--- -- C EN T RA LES ---- - 5216 3674
Cyclotella kutzingiana ~~___5216 _

3674
[Stephanodiscus niagarae 15647 0

-----PENNALES-----
Achnanthes exigua 5216 3674

Amphora ovalis 0 0
Diatoma vulga re 0 3674
'Diatoma vulgare v. producta 5216 0
' Fragilaria brevistriata 20863 3674
'Fragilaria capucina 5216 22047N

.

7 Fragilaria construens v. subsalina 31296 hi 7349

y }Gomphonema olivaceum 41726 M 18372
_

Gomphonema parvulum 406829 51442
0Navicula bacillum v. capitata 15647 g

' Navicula cincta 62589 y 7349
' Navicula dicephala 2~0435 14698"

Nitzschia acicularis 31294 M 11023

rs) Nitzschia acuta 198199 7349

'sJ Nitzschia dissipata 307730 44093
5216

'

Nitzschia palea 3674

Surirella ovata v. pinnata 20863 7349--

JN Synedra ulna 6?snq 3674
IA) Synedra ulna v. Oxyrhynchus fo. 146041 ___

7349

constricta
Unidentified ! 67805 7349



Table 2.1-5. Attached Diatoms of the Mississippi River near Prairie Island
Numbers Expressed as Cells per Square Centimeter

February 22, 1978

Station
Species

3 4 7

-----C ENT RA L ES -----
Cyclotella kurzinghiana 17395 ~~~-~

Melosira granulata
_ _ _ _ _ _ _ _

0
n

__ _ _ _
9sqq

Melosira varians 570n _. _
4847__

Stephanodiscus niagarae
__

11sq7 9693
_-----PENNALES-----
Cymatopleura solea 11997 4847
Cymbella ventricosa 21191 9693
Cymbella sp. 5798 14539-

: Diatoma vulgare O G 29079
U Fragilaria capucina 11597 8 9693

Fragilaria intermedia 40588 4847''

Gomphonema olivaceum 34790 63005,

Gomphonema parvulum 75378 6 43619
Navicula cincta 23193 d 87238

'

Navicula cryptocephala 34790
--

o 14539
"Na'ricula dicephala 17395 9693

Navicula dicephala v. neglecta 278320 i 33925
rs) Nitzschia acicularis 23193 24232'

'sJ Nitzschia acuta 432278 111470
cts - Nitzschia amphibia 17395

Nitzschia dissipata lison 58158_.
'~'-

4x Synedra ulna 9693?1193
_ __LN Synedra ulna v. Oxyrhynchus 214538 1 86

Synedra ulna v. Oxyrhynchus fo. 185547 0
constricta

}Unidentified 969334790



Table 2.1-5. Attached Diatoms of the Mississippi River near Prairie Island
Numbers Expressed as Cells per Square Centimeter

March 8, 1978

Station
Species 3 4 7

-----C ENT RA LES -----
8133 -- - ~ - - 7T2 8Cyclotella Meneghiniana

Stephanociscus niagarae
~

4066
_ _

3743
,

-----PENNALES-----
Diatome elongatum~

-
~

12199 11931
- 26205Diatoma vulgare

,pa gd _

2439 22462Diatoma vulgare v. producta
Fragilaria intermedia 32473 29949
Gomphonema olivaceum 12199 11231
Gomphonema parvulum 48798 ' 44924N

,

y Navicula cincta 56931 0 52411

g Navicula dicephals 20332 18718-

Navicula nungarica v. cap 1 EEra 16266
_

14974
Navicula pygmaea 4066 E 3743

'

8133 d 7487Navicula rhyncocephala _ _

8133 oNitzschia acicularis 14974
65064 78617"

Nitzschia acuta
Nitzschia amphibia 8133 7487

24399 18718
J Nitzschia dissipata

3743
cts pinnularia gibba 16626

3748
Surirella ovata 8133

11231__,

xx Surirella ovata v. pinnata 24399

J2- Synedra ulna 12199 26205

Synedra ulna v. Oxyrhynchus 36598 l 3748

_ Unidentified (girdle view, etc.) 12199 I 7487



Table 2.1-5. Attached Diatoms of the Mississippi River near Prairie Island
Numbers Expressed as Cells per Square Centimeter

March 22, 1978

Station
Species

3 4 7
~

-----C ENT RA L ES -----
Melosira granulata 15804 0
Melosira varians 23706

--
- - - -

0
-----PENNALES-----

_ _.

Frag 11 aria intermedia 3951
~ ~ ' ' '

3qnna
Gomphonema olivaceum 7902 27657

," Navicula cincta 27657
__ [ 23706Gomphonema parvulum 7902

t

_ 11853y Navicula cryptocephala
._

_]902 7902
N Navicula dicephala 0 N 3951

Navicula hungarica v. capitata~- ~ 7902 M -0
Navicula rhyncocephala 79D2
Navicula schonfeldit TIG53

~ 3951
< 19155

Navicula sp. 7902 y 11853
Nitzschia acicularis 15804 "

2951
Nitzschia acuta 51363 S 0
hitzschia dissipata 3951 op,

~s. Nitzschia dubia __3951 3951
CN Pinnularia gibba 3951 0

Surirella ovata 3951 7902__,

23706 11853ax Synedra rumpens
LJi Synedra ulna 3951 11853

S_ynedra ulna v. Oxyrhynchus 31853 19755
Unidentified (girdle view, etc.) 7902 0

-



Table 2.1-5. Attached Diatoms of the Mississippi River near Prairie Is. nd
Numbers Expressed as Cells per Square Centimeter

April 5, 1978

_

station
Species

3 4 7
~

-----CENT _ RALES-----
Melosira granulata 55314 67167
Melosira varians 19755 47412

35559Stephanodiscus astraea 15804 [ _ _ _

-----P ENNA L E S ------ 7
Amphora ovalis 7902 G 11853
Diatoma clongatum 3951 $ 7902

3Diatoma vulgare 3951 3951
' 15804 $ 11853Fragllaria crotonensisw

Fragilaria intermedia 7902 y 19735*

[ Gyrosigma acaminatum
~~

71118 3951~

m Navicula cincta 15804 51163
~~~

,

Navicula huncarica 11853 G 7902
~

Navicula Reinhardtit I 15804 a 3951

Navicula schonfeldii 11853 i 11853opg "15804 7'302sa Navicula sp.
CN Nitzschia acicularis 7902 U

_- .Nitzschia amphibia 11853 ) 27657
_ ._

Nitzschia stagnorum/thermalis 35559 23706,,,
2755T 19755Ch Surirella ovata
25657 7902Surirolla ovata v_ ninnnen

~ 15804 o__Synedra_ ulna
__

_ _ _ _

0 0Synedra ulna v. oxyrhynchus -
7902 0

__

Synedra vaucheriae
'9D'-7902 /Un iden tified__(g irdle vi e_w, etc.)



Table 2.1-5. Attached Diatoms 6f the Mississippi River near Prairie Island
Numbers Expressed as Cells per Square Centimeter

April 19, 1978

Station
Species

3 4 7

- ----C ENT Rl: LE S ----- 11853
Cyclotella Meneghiniana
Melosira varians

_

7902 11853
11853 15804

-----PENNALES-----
~

Cocconeis pediculus
~~

11853 U

Cocconeis placentula v. cuglypta 7902 o

__Cymbella crostrata_v.. auerswaldii
__

7902 11853w
_ Illa _tama elRngatum - ~-

3951
_

31608
-

i Gomphonema olivaceum ~
-~

11853 Ei 3951
U Gomphonema parvulum 23706 M 86922

~

, Gyrosigma acuminatum 7902
''

7902
Navicula cincta 15804 3951<
Navicula hungarica 3951

_ ,

M 12853
Navicula peregrina

~~

7902 o 11853
O R 23706

Navicula schonfeldii
Navicula sp. 3951

-' ~

7902
Nitzschia acicularis 3951 102726ng

'M Nitzschia acuta 31608 11853
C7s Nitzschia .amph ib ia 7902 7902

~~

_Nitzsch_ia dissipata 7902
-

19755_.

as Synedra rampnps 39D1
23706

's! Synedra ulna 11853 o
Synedra ulna v. Oxyrhynchus 7902

_Un iden t if ied_lg_ir_dle view, etc.) /voz
_ 15804

_



Table 2.1-5 Attached Diators of the Mississippi .uver near Prairie Island
Nunbers a prcs32d as Cells per Square Centireter

J une 15, 1978

. , _ .

. Station
Species

_ _ [1 2 3 4 5 6 7

. - ----C ENT RA L E Q--- --
Melosira distann v. pfaffin g _ _ _ _ . _ _ 3_951 720' 1"RP2 n 33M 2E2
Melosira granutga 3951 0 g o n L-g*

' Melosira islandica
- E5 11#'3 116 ~' 3 3901 0 #

Melosira varians /m sh 11 7302 Tm2 M1,

_ ----P ENNA LEs - Z !~ ~ - _ - - ___ _

7902 0 0 7902 0 12n?Achnantho9 l a n ceol a_t a __

3951 0 0 0 0 19 5 'LCocconeis placentula_.yar. cuglvrta
Cymbella turgida 0 3951 3951 0 7902 15804
cmbella ventricosa 15804 3951 7902 O_ 0 3951
Diatona elongatum 67167 0 7902 23706 7902 7902
DiatoTa vulgare va r . Droducta 23706 0 15804 27o57 7902 0

7902 7902 11853 11853 0 0Fragilaria capucina '

Fragilaria crotonensis T 11653 3951 11853 0 0 0

Fragilaria intermedia ; 2 7 6 ~.,7 0 27657 0 0 63216

Gomphonema olivaceum -] 711Til 3931 15004 0' 15604 j 23706*

Y Gomphonema paru21um C --- T3b 34 0- - 11853 0 7902 3951
S Navicula cincta h 1973F ~ 0 39510 0 0 1]353

Navicula cryptocephala 7 39 3W 0 I E04 23706 U+02
0 0 S13u3 47412

'

3551 82>7177avicula rhyncocephala <

Navicula schonfeldii e 11853 7902 47412 3951 0 0
~ 351 0 0 3951* Nitzschia acicularis

~~

15804 49412 3

~ Nitzschia acuta
-

347688 7902 | 106677 15804 17384 23706N
~ Nitzschia dissipata 3951 - 11853 ] O O 3951 g 7_902q

+ 0 7W2 j 7902 0 0 1 0g Nitzschia s t an n o rum /t h e rm a l i s
t 106677 0 i D O O | 0'

Synedra ulna
_ _ _ c - 7902 _ 0 0 0 0 I O

70'02,_ ,f' 395T
'Synedra ulna var, oxyrhynchuss - - - - ~

1 7902 ,907 7902 3951
(gy. dle view eg. L ___ __ r -.

____Unidentified
. .

r3 u

g _ ______J-__-__._____ i

_ _ _-
-
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. _ . . _

_ _ _ _
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Table 2.1-5. Attached Diatoms of the Mississippi River near Prairie Island
Nurrbers Expressed as Cells per Square Centirneter

August 9, 1978

. Station
Species

DJ l 2 3 4 5 6 7
_

N -----C m PALES-----
O Cyclo *ella kutzin1h_iana 11853 7902 23706 0 0 7m'h

_Cyclotella Meneqhiniana 154089 67167 47412 3951 0 47412,__ _
Melosira granulata 19755 114579 39510 0 3951 67167-

(- _

7902 7902 3951 7902 0 0Melosira italica

-----PGNALES-----p.
, Achnanthes exigua v. heteroslnta_ 3951 0 0 0 0 0

,

._ Amphora ovalis 0 0 3951 0 0 0
Gophonema parvulun 12Q432 _

4 7im , 39510_ 11853 15804 15804
Gyrosigma acum ina t e 0 19sl 11853 0 0 3951
Gyrosigma scalproides. 3 9 51___.__ 1951 . 7 107 0 0 0

Navicula cincta __q3M6__. T 0 98215 11853 11853 0
0Navicula cryptocepnala O

_
'I

_
0 0

_
0 0

Navicula dicephala 7902 _$ 0 3931 0 0 0

Y Navicula hungarica O E 3951 3951 0 3951 7902
Y ' Navicula mutica 11853 P O 7902 0 0 0

E2 Navicula sp. (g ird le view, etc.) 3T51 9 11853 0 0 0 3951

Nitischia acicularin 7902 E O llD53 3951 0 '951

Nitzschia acuta 27261 ci 0 3951 0 0 0

J itzschia dissinata 47412 __ 67167 154089 11853 15804 59215
0 T951 0 11853Nitzschia palea 0 3951

- Nitzschia recta __ 0 3951 0 0 0 0

Pin g ria oibba 3951
_

7902 3951 0 0 0

Synedra ulna 3951 3951 3951 7902 3951 0

Unide %ifi M (cirdle view. etc ) 3951 ___ 0 3951 0 7902 3951

_

w
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Table 2.1-5. Attached Diators of the Mississippi River near Prairie Island
NunLers Expressed as Cells per Square Centimeter

Noverter 15, 1978

- _
_

Station
Species -- --

1 i 2 3 4 5 6 7
~ -

~

- -- --C ENTRA'L E S -----
' ~ -

0
~

7902 0 0 0 395_1 _
Coscinod'iscus Rothii 3951 3951 7902 35559 7902 11853

Cyclotella kutz ing iana 3951 3951 3951 3951 3951 3951
79Q2 IT65 3 19751 3951 3951 0

Cyclotella Meneghiniana
Melosira c,ranulata 15804 3951 11H53 0 7902 M51

Melosira varians 55314 7902 19755 71118 94824 '1955

scephanodiscus niagarae 23706 3951 27657 7902 11853 19755

- ----P EM!A LES -----
$1Hs1Amphora ovalis 0 1951 3951 0 0

Cocconeis placentula var. euglypta_ _

7902 3951 0 3951 0 3951 _
Cymbella turgida 3951 7902 3951 7902 3311 __Q_ .

Cymbella ventricosa 39510 11853 3951 0 0 15dO4

Diatoma vulgare var. producta 205452 3951 7902 63216 51363 0 __

g

y Pragtlaria intermedia 63216 15804 3951 39510 liCCS ___l b351__.-

0 7902 0 21]C Q __ 27E57 _____L
{ Gomphonema olivaceum

__

T3020 63216 71118 75069 QJ216 2 559e Gornphonema parvulum __ j
_

;IR 82971 114579 2gl501 1sp,20 n171r .Navicula cincta >
Navtcula cryptocephala '~412 3951 __

0 91 % 1 win 77'
"

Navicula rhyncocephala 23706 11853 19755 27657 ';ncA 'a m,4___

3951 0 3951 0 7902 3951Navicula sp.

Nitzschia acicularis 19755 3951 3951 19755 11853 3951

Nitzschia acuta 0 3951 0 15804 3951 0

Nitzschia dissipata 7111H 27657 35559 82971 6 32'6 11853

Nitzschia recta 0 7902 23706 0 3951 3El

3951 3951 11853 3951 0 G
N Nitzschia tryblionella

_

0 0 7902 3951 0 0
N Rhocosphenta curvata

m Synedra ulna 59265 0 0 31608 23706 0

0 3951 l 0 0 0 0
Synedra ulna var. Oxyrhynchus

_

1951 O O 3951 0 0 _I
synedra ulna var, oxyrhynchus fo.m

,constricta

Q __

_ 790_2 _Unidentified (girdle view, etc.) 7902 3951 7902 3v51 3951

--- --~~ ~

a21 sos 31bOKO 406953 782298 64JCO2 252664
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_.ww a..- _ - --

i
-. m p;g g fgng:po f S m g@

~~

8 & DggD O e n %
.



- _ - ~ -
- , ~

~ - -~

-

-

--
-

7 3 7 7 3 8 3 3 5 7 3 3 - 7 5
1 3 3 0 6 1 1 7 3 1 1 - 3 7d 1 0 0 0 0 0 3 $ 1 1 0 0 1 1 o 06U o 0n 2 4 4 2 0 2 2 8 4 2 2 4 8a 1 3 6 1 1 11l

s
I

er -
- -

i e '

rt
ie
am
ri
Pt

n n .re o -

-aC i -
-e t 4_ -

8 57 7f 79 3 7 37 7 3 9 7 5ne a 5 _5
_

3 31 8 37 7 7 3 3 7 2 8 1 3 1r t
0 0 1 1 0 0 7 1 0 0 g0 0 2 0 1 0 0 o 1ra S

eu 4 4 2 0 4 8 0 5 8 4 4 8 4 1l24 2_ 1 2 8 2 2vq 2 1_iS8 1
_R 7

r9
_i e1 ~pp

p , ~

i s9 ~

sl 2
~

sl
i e r
sC e
s b
i s m
Ma e

7_7v r 7 7 7 3 5 2 57 3 7 73
ed o } ,. 3 3 3 1 5 8 7 3 0 3 3 3 3_h eN p1 0 0 0 1 4 6 0 0 o 0 0 3 0 O 0 0 0 0

8_1
24 4 4 2 82 842 4 4 4 4t s

1 4 7 3s
f e

6or
p _ -

-sx _mF _
o .

_t s .

ar _

i e
)Db .

m cd u a ten t eh cc u ,a d wt o et e r i
A a a p a a a vn r l l l as a a q l ta a .e e
. i g a r m h h i e a- i

l
- g a a - s a u p a p r a n s v5 c - n t i - o v l e c e a t o i r d

- e
1 - i a s n c u c i c l a i r u r

p
- z l n i e v a o r o u a p a l a c i

.

- (gS
2 S t u a s - r r r t t a c c t i t b l

E u n i u St a a c p g n i u s c y o a -

e L k a r c E n g p n y n y c c s e r m i
d

l A r a s Le l i r u h a a i r t n n e
b R a g v i Av u a c c h r d a e l i
a T l d N vm a a a a i h u f
T N l a a o Na e a a a a i i a i i r p

iE e r r n El a n l l l l h h i h h a s a tC t i i a Pl m o u u u u cc h c c l o r n- o s s h - e o h c c c c s s c s s u c d e- l o o p - b t p ii i i z z s z z n i e
d- c l l e - m a m v v v v t t t t t n o ni

- y e e t - y i o a a a a i i i i i i h y n
C_ M M S C D G N N N N N N N N N P R S- U

_ _

hN,yA s '

) y ~h
( C ~



-

7
1 4 5 3 47 1 6 5 8 2 3 y 2 1

d 0 5 0 0 5 5 0 5 7 0 5 0 05 f 1 5
n 9 8 7 8 8 6 9 7 7 698 3 U 4 9
a 3 5 9 1 5 7 2 3 9 1 71 4 / 3
l 1 1 1 1 2 8 2 1 3 1 1 4
s - 1
I

er
i e
rt
i e
am
ri
Pt

n n
re o
aC i
e t 4 -
ne a 1 2 1 3 1 4 9 12 1 3 z 4 4

r t 0 5 C 5 5 5 0 5 3 0 5 5 u0 0
ra S 9 9 9 8 9 8 0 5 09 9 9 8 y 0 0 0
eu 3 7 3 1 3 5 5 1 7 3 1 f b 1
vq T 1 3 1 1 1
iS8 -

~

R 7 - ~r9
i e1 ~- -pp

~p ,

i s2 ~
sl 1
sl
i er
sC e
s b
i s m
Mae c 3 3 4 6 1 l 5 1 2 3 / 1 1

ed e 5 0 0 5 '5 5 5 0 5 d 5 5

h eD 8 0 8 7 9 0 0 9 7 9 O 9 8 0E 9 U 9
t s 1 5 3 3 3 9 3 7 1 6 3 T

s 1 1 2 1 1 2
~f e

or -

p
sx
mE
o 1

t s
ar

) )i e
. .Db

m c c
d u a t t

eN t e e
h c

, ,c - u
a d w w
t o e e
t a e r i i

A n a p a a v a v
s a r a l l l

i a . i m a a e s l ee - n g a r d u m h h l i a e l
. i

- i a a - s a e e u p a p d r t n d5 c - h t i - o v m c l e c e r a a o r
- e - g a s n - c r a uc i c i l p i i
1 p

- e l n - i e e v v o r o g u i l g
. S S nu a s - r r t i r t a c c s b ((

2 E e n i u S t a n l a p g n i s y
c i r a dL M a r c E n g i o p y n y .e A ra s L e l r u h p a d t n el Ra gv i A v u a a a c h r s l i

b T l d N v i m m a a a u fa N l a a o N a r e e a a a a i i i i
T E e r rn E l a a n n l l l l h h h a t

C t i i a P l m l o o u u u u c c c r n
- o s s h - e o i h h c c c c s s s d e
- l o o p - b t g p p i i i i z z z e d
- c l l e - m a a m m v v v v t t t n i
- y e e t - y i r o e a a a a i i i y n
- C M M S - C D F_G GN N N N N N N S U

' , _ , , _

)
" . Yh NgT

[[sC _
I

_



7
4 4 4 4 3 2 9 2 9 4 4 2 4 4 6d 1 1 1 1 4 7 2 7 2 1 1 7 1 1 9n 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 5a 3 3 3 3 9 5 6 5 6 3 3 5 3 3 2

l 1 1 1 1
s
I _

er '
ie
rt _

ie _am _
ri _Pt

n n _

r e o
aC i _

e t 4 4 4 3 7 4 9 3 4 9
1 1 4 8 02 4 1 2ne a 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 00r t

ra S 3 3 9 8 3 6 9 3 0eu 1
vq
i S 8R ~7

r 9
ie 1 _pp
p ,

i s8
sl 2
sl
i e r
sC es b
i s m 4 9 3 4 7 2 4 3 3 4 9 4 9 92 4Ma e 1 2 4 1 8 7 1 4 41 2 1 2 27 1 9 / .c 3 -

0 0 0 0 0 0 00 0 0 0 0 0 0 D' 0 0 2 U _0ed e 3 6 9 3 8 5 3 9 9 3 6 3 6 65 3 0 U _h eD 1 1 1 6 t
3t s

s _i

f e
or

p
sx
mE
o
t s

,

-ar
i e aDb i

m d
d u a eeN t mh a r s

_tc e ua i t ht p n ct a a i nA a n a c a y
s n a e . l h
e a i a m v a i s r.

i - i n r a u m v h ii a v.

5 c - g i t - n e u m a p d r t x
- e - n h s - i c l m u c e l a a o

p - i c a - c au u r i c e l p1

S - z e - u v v l a a r o f u a i .
.

2 S t n s - s p i r l t n a c n c t s vE u e u S i a l a i c i g n o i u se L k M c E l c o p c n l n y h c c i s a a dl A s L a a i a u h c a a d u n n e
b R a a i A v a a a b c s h r s c l l ia T l l d N o i m m a a a a u u f
T N l l o N r e e a a a a a a i i i iE e e n E a a n n l l l l l l h h h a a a tC t t a P r l o o u u u u u u c c c r r r n S- o o h - o i h h c c c c c c s s s d d d e L- l l p - h g p p i i i i i i z z z e e e d A- c c e - p a m m v v v v v v t t t n n n i T- y y t - m r o o a a a a a a i i i y y y n OC C_S A.F G G,N N N N N NN NN

S_
S S U T-

- ' -

y * g[N

N % g ''



PRAIRIE ISLAND NUCLEAR GENERATING PLANT

ENVIRONMENTAL MONITORING PROGRAM

1978 ANNUAL REPORT

ECOLOGICAL STUDIES

BENTIIIC MACROINVERTEBRATE STUDY

(2.2)

Prepared for

Northern States Power Company

Minneapolis, Minnesota

by

Texas Instruments Incorporated

Ecological Services

P.O. Box 225621
Dallas, Texas 75265

April 1979
.

2.2-1



TABLE OF CONTENTS

SECTION PAGE

List of Figures 2.2-5

List of Tables 2.2-5

2.2.1 Introduction 2.2-7
2.2.2 Methods and Materials 2.2-7

2.2.2.1 Field sampling 2.2-7
2.2.2.2 Laboratory Analysis 2.2-8
2.2.2.3 Data Analysis 2.2-10
2.2.2.4 Statistical Analysis 2.2-11

2.2.3 Results 2.2-13

2.2.3.1 Petersen Dredge Sampling 2.2-13
2.2.3.2 Artificial Substrate Sampling 2.2-18

2,2.4 Discussion 2.2-23
2.2.5 Summary 2.2-26
2.2.6 Literature Cited 2.2-29
Appendix A2.2 1 Splitting Procedure Justification 2.2-159

276 164
2.2-3



FIGURES

Figure Description Page

2.2-1 Macroinvertebrate Sampling Locations (Quantitative) 2.2-33
2.2-2 Total Densities (#/m ) and Relative Abundance of

Benthic Macroinvertebrates Collected by Petersen
Dredge fr a Mississippi River near Red Wing,
Minnesota, 1978 2.2-34

2.2-3 Benthic Coamunity Diversity (11') as Collected by
Petersen Dredge from Mississippi River near Red
Wing, Minnesota, 1978 2.2-38

2.2-4 Total Densities (#/m ) and Relative Abundance of
Benthic Macroinvertebrates Collected by Multiplate
Artificial Substrate Samplers from the Miscissippi
River near Red Wing, Minnesota, 1978 2.2-39

2.2-5 Benthic Community Diversity (11') as Collected by
Multiplate Artificial Substrate Samples from the
Mississippi River near Red Wing, Mi esota, 1978 2.2-41

2.2-6 Mean Monthly Dischargo at Lock and 3 from the
Mississippi River near Red Wing, M....asota (1976-1978) 2.2-42

TABLES

Table Title Page

2.2-1 Occurrence of Benthic Macroinvertebrate Taxa
Collerced by Petersen Dredge from the Mississippi
River near Red Wing, Minnesota during 1978 2.2-43

2.2-2 Summary of Benthic Data Collected by Petersen Dredge 2.2-48
2.2-3 Macroinvertebrate Density (#/m ) and Relative

Abundance from Samples Collected by Petersen Dredge
near Red Wing, Minnesota during 1978 2.2-49

2.2-4 Summary Statistical Information for Petersen Dredge
Samples Collected during 1978 near Red Wing,
Minnesota 2.2-94

2.2-5 Occurrence of Benthic Macroinvertebrate Taxa Collected
by Artificial Substrate Sampler from the Mississippi
River near Red Wing, Minnesota during 1978 2.2-95

2.2-6 Summary of Benthic Data Collected by Artificial
Substrate Sampler 2.2-10 1

2.2-7 Macroinvertebrate Density (#/m ) and Relative Abundance
f rom S mples Coll ected by Artificial Substrate Sampler
near Red Wing, Minnesota during 1978 2.2-102

2.2-8 Summary Statistical Information for Multiplate
Samples Collected during 1978 near Red Wing, Minnesota 2.2-158

276 165
2.2-5



2.2 BENTHIC MACROINVERTEBRATES

2.2.1 INTRODUCTION

This report of the benthic saacroinvertebrates of the Missis-

sippi River at Prairie Island is the ninth in a continuing

monitoring program for Northern States Power Company's (NSP)

Prairie Island Nuclear Generating Plant (PINGP) near Red

Wing, Minnccota. This annual report presents analysis and

interpretation of 402 benthic samples collected during the

fitth year of plant operation, spanning the period January

through December 197E<.

The pr ima ry objective of the study is characterization of

the benthic community in the vicinity of PINGP, with

respect to any effects which may be attributable to opera-

tion of the generating facility. To meet this objective, a

s tud y program was designed in which any major alterations

in community integrity directly attributable to plant

operations could be segregated from natural community

fluctuations.

2.2.2 MATERIALS AND METHODS

2.2.2.1 Field Sampling

Regularly scheduled benthic macroinvertebrate samples were

collected by Northern States Power personnel during 1978.

Two types of samples were collected :

1. Petersen dredge samples (every 6 weeks from

February through November)

2. Artificial substrate (Hester-Dendy) samples

(every 6 weeks from January through December)

276 166
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The Petersen dredge was used to collect sedentary substrate
dwelling organisms. Petersen dredge samples were collected
at Stations B-1, SL, X-1, X-3, Y-1, Y-2, C-1, and C-4
(Figure 2.2-1). The Hester-Dendy multiplate sampler

(artificial substrate) was used to sample benthic organisms
which prefer a rigid substrate. Artificial substrate
samples were collected at Stations B-1, SL, X-1, X-2, X-3,

Y-1, and Y-2 (Figure 2.2-1).

Petersen dredge sampling consisted of tnree rep.licate grabs
2at each station using a dredge sampling 1.0 ft. Samples

were washed in the field using a No. 60 mesh sieve and
preserved in 37 percent formalin.

Artificial s. * . ate samples were collected using a Hester-

Dendy multiplate campler consisting of eight tempered
2hardboard plates with a aurface area of 1.0 ft (Hester

and Dendy 1962). The samplers we re anchored with concrete

blocks suspended from surface floats and incubated for
approximately six weeks. At each station, four samplers

were installed in two sets at two a n.d four feet below the
surface, respectively. After the six-week incubation
period, samplers were removed and organisms sieved and

preserved in the same manner as Petersen samples.

All samples were then shipped to the Dallas sample pro-
cessing f acility of Texas Instruments. Data were analyzed
by Texas Instruments personnel and subsequently couputer
processed to final form.

2.2.2.2 Laboratory Analysis

Before analysis, samples were washed through a No. 60 mesh
screen, which removed most of the remaining sediment and
preservative. The contents of each sample were then sorted
according to general aiv rr holog ic al characteristics to

2.2-
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facilitate efficient processing of bulk samples. Samples
were placed in a sorting tray or petri dish, depending on

sample size, and systematically scanned under 10X magnifice-

tion. Organisms displaying similar morphological features

were placed in vials containing 70 percent ethanol for later

identification and enumeration.

For extremcly denF2 artificial substrate samples, a TI-

modified Folsom plankton splitter (Scarola and Novotny 1968;

Lewis ;ns Garriott 1970) was utilized to obtain statisti-

cally representative subcamples. During 1978, 86 multiplate

samples were split. This procedure was designed to yield

a subsamnle of workable density while maintaining a high

:evel of precision. Appendix A2.2.1 presents the rationale

and justification for this subsamb vg procedure. In

addition to those samples listed in Appendix A2.2.1, 14

additio 21 samples were checked to verify splitting preci-

sion. Sort ing procedures are the same for subsamples as

chose liated a we for entire samples.

Sorted samples were placed in d iv id ed petri dishes, where

all taxa were enumerated and identified using a stereozoom

d is se ct ing microscope equipped with an ocular micrometer.

When necessary, a compound microscope supplemented the

dissecting microscope. Only those organisms whose dimen-

sions exceeded the mesh size of the screens were quantified.

Orgar. isms were id ent i f ied to the lowest practical identi-

fication level (LPIL), usually genus, but higher levels

of identificatior. were made for certain minor taxa that

required extremely dif ficult taxonoraic delineation. 012g0-

chaetes and chironomids were mounted on slides with floyers

mounting media ( Ro back 1957; Kn ud se n 1966) for identifica-

tion purposes.

Enumeration involved only ind iv iduals living at the time of

collection (indicated by the presence of fleshy tissue) . In

2.2-9 276 168



instances when organisms (such as oligochaetes) fragmented
due to preservation and handling, only anterior portions
were enumerated.

Principal taxonomic keys used in the identification of

benthic macroinvertebrate taxa were: Ward and Whipple
(1959), Pennak (1963), and Usinger (1971). These were

supplemented by monographs specific to the systematics

of locally occurring organisms and/or specific groups
of taxa (see asterisked references in Literature Cited,

subsection 2.2.6).

2.2.2.3 Data Analysis

Data obtained from the benthic portion of this study were
used to generate a presence / absence list of benthic macro-

vertebrates for each month studied.

Numerical abundance data were calculated as total number of
organisms per collection (No./ft ), extrapolated, and

expressed as a mean number (by species and total) per square
meter. Standard errors for each set of replicate samples
were also computed for each station. Rela t iv e abundance
(percent) data were expressed as the percent that a par-
ticular ta::on comprised of a total sample. Evaluation of

these data provided information on species and number per
unit area, relative composition during each sampling period,
and normal seasonal population fluctuations.

Using the Shannon-v- ** i .ormational measure of diversity

(H') (Shannon a- 2" 1949), a diversity value was
calculated for es s ai6 p 'm collected. This value was
compared (as a ratio) to the m&"imum theoretical diversity
of the sample to obtain a measure of " evenness" (J') of

distribution of inc i v iduals among the various taxa (Plelou
1969).

2.2-10 2[O $b



2.2.2.4 Statistical Analysis

In order to accurately characterize phenomena observed in

the data, a series of statistical analyses was performed.

These analyses were designed to determine significant trends

and patterns that existed in the data, primarily significant

variances in the data that may be attributable to plant
operation.

Sampling with the Elester-Dendy multiplate sampler was not

consistent throughout the year due to icing cond it ions in

the winter months and very high flow conditions during
spring months. Ilowe ve r , there were subsets of months and

stations that formed consistent blocks of data. Three

such " blocks" were used to compare stations as shown in the

following table:

Station-Month Combination

Stations * Station Station Station

Month Sampled 1-7 2-7 3-7

1 2-7 x x

2 2-7 x x

4 2,4-6

5 1-7 x x x

7 1-7 x x x

8 1-7 x x x

9 2-7 x x
11 1-7 x x x

12 2-7 x x

*1 B-1; 2= SL; 3 - X-1; 4 X-2; 5 X-3; 6 = Y-1 ; 7= = = =

Y-2.
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Petersen dredge sampling was consistent throughout the year
with three subsets of months necessary to compare stations.
These data " blocks" are shown in the following table:

Stat ion-Month Combinations

Stations * Station Station Station
Month Sampled 1-8 3-6 1,3-8

2 2-6 x

3 1-8 x x x

5 1-8 x x x
6 1-8 x x x
7 1,3-8 x x
9 l-8 x x x

10 1-8 x x x
11 1-8 x x x

*l - B-1; 2 - SL; 3 - X-1; 4 X-3; 5 Y-1; 6 - Y-2; 7== =

C-1; 8 - C-4

The Newman-Keuls multiple range test (Winer 1971) compared
mean densities against background sampling variation to

determine which stat io n( s ) were statistically distinguish-
able. Since there were no occurrences of zero densities in
Petersen dyedge samples, the log 10( " # " #* "

could be used without further modification for this gear.

The occurrences of zero densities at Stations X-1 and Y-2

for artificial substrate samples in January necessitated use
of a log aa ans fo rma t ion to oMan mean6ghl10
comparison data for this gear type. Logarithmically-
transformed data yielded a comparison of relative orders of

magnitude rather than absolute densities, and tended to

stabilize variance. Newman-Keuls multiple range tests were

performed for the monthly means for each ANOVA.
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2.2.3 RESULTS

2.2.3.1 Petersen Dredge Sampling

Taxa Inventory / Seasonal Occurrence

Benthic macroinvertebrate ecllections ( Petersen dredge)

yielded 78 taxa, with chironomid (midge) larvae comprising

the major portion (Table 2.2-1). Organisms appearing most

ubiquitously throughout the study period were Nematoda,

Tubificidae (Oligochaeta), and the chironomids Chironomus,

Cryptochironomous, and Procladius. The prevalence of these

organisms in 1978 collections is consistent with the last

two years' findings (Texas Instruments 1977 and 1978) in

which these organisms were well distributed both spatially

and temporally throughout the study area.

As in previous yearc of study in this area, a broad assem-

blage of pollution-tolerant (i.e., Chironomus, Cryptochiro-

nomus, and Tubific id ae [ Oligochaeta] ) , f acul tativ e (i.e.,

Caenis, Plumatella repens, and Polypedilum), and intolerant

(i.e., Ablabesmyia, Psectrocladius, and Hexagenia) macro-

invertebrate taxa (Weber 1973) were collected. Taxa occur-

ring in the area are generally characteristic of benthic

assemblages in moderate current, soft-substrate rive rine

environments (Hynes 1970).

Numerical Abundance

The temporal density pattern was not consistent for all

stations d ur ing 1978 (Figure 2.?-2). The upriver control

station (B-1) and down r iv er control stations (C-1 and C-4)
exhibited s imil ar seasonal density patterns in which peak

densities occurred in the March sampl ing period. Due to

high river flows (Figure 2.2-6), which scoured the main

channel bottom substrates, Stations B-1, C-1, and C-4
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exhibited markedly reduced organism densities for the
May through November sampling periods. Densities at the

recirculation canal station (X-3) were consistently low
throughout the year. Stations located at Sturgeon Lake (SL)

and the p' an t, intake (X-1) displayed similar trends in

density with numbers increasing from February through June,
declining in July (no samples were analyzed for SL in July)
and September, increasing significantly in October and,

finally, declining again in November. Peak values for
Station SL were reached in June and October, whereas Station
X-1 reached its maximum values in May and June. Station

Y-1, discharge canal, registered an annual peak in February,
then remained fairly constant at a lower level from March

through June before declining to an annual low in July.

Densities remained low at Y-1 in September be fo re reaching
a secondary peak in October, then declined in November.
Station Y-2, also in the discharge canal, exhibited an

annual low in February with densities thereaf ter increasing
each sampling period to a m ax imum in July. Density values

for Station Y-2 then declined through October before in-

creasing in the November sampling period.

As in 1976 and 1977, the intake station (X-1) compared
favorably with the upriver control station (SL). Also, as

in the two previous years, the recirculation canal station

(X-3) displayed sustained low values o/er the course of the

year. The discharge canal stations, Y-1 and Y-2, reflected

generally increasing densities relative to the recirculation

canal, with Station Y-2 exhibiting the highest density
2values of all stations sampled during the year ( 12,7 5 9. 2/m

2in June and 12,960.1/m in July). Stations B-1, C-1, and
C-4 displayed s imilar trends in density during the year.

Densities for these stations were the highest of all sampled
stations in March (Table 2.2-2), but thereafter, were

generally lower than all stations except the recirculation
2canal (X-3). Total density values ranged from 10.8/m at
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2Station C-1 in September to a maximum of 12,960.1/m at

Station Y-2 in July (Table 2.2-2). These values can be
2 2compared with ranges of 0-10,079/m' and 75.3-17,947.6/m

observed during 1976 and 1977, respectively (Texas Instru-

ments 1977, 1978).

Percent Composition

As in the previous two years of study (Texas Instruments

1977, 1978), tubificid oligochaetes and dipterans, primarily

Ch ironomid ae (midge larvae), dominated the Petersen dredge

collections in the study area during 1978 (Table 2.2-3;

Figure 2.2-2). Tubificids represented 69.0 percent of all

organisms collected, while dipterans constituted 24.8 per-

Cent of the total. Collect iv ely , these two taxa contributed

93.8 percent to the total number of organisms in 1978.

Tubificid worms were abundant at all sampled stations except
the recirculation canal (X-3) during the February and March

sampling periods. Tubificid abundance at X-3 remained low

throughout the year, reflecting the unstable substrate and

turbulent water flow conditions that characterize this
station. Beginning in May and extending throughout Novem-

ber, the upstream control (SL), intake (X-1) , and discharge

(Y-1, Y-2) stations exhibited similar tubificid abundance
patterns. The upr ive r control (B-1) and downriver control

(C-1, C-4) stations also exhibited similar patterns of

tubificid abundance, in that numbers were generally reduced

from 1976 and 1977 levels in response to unusually high
river discharge (Figure 2.2-6). The scoured cond it ions at

these stations and in the recirculation canal indicate that

substrate stability and river discharge are two major
factors controlling tubificid abu nd e r.cc and distribution in

this area. The fact that the upstream control station (SL)

is comparable with the intake (X-1) and discharge (Y-1, Y-2)
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stations would suggest, as in past years, that plant opera-
tion is not a major factor influencing tubificid r'andance

and distribution.

Procladius, Cryptochironomus, Chironomus, and Polypedilum

were the dominant chironomid (midge) larvae co' acted during
1978. This compares favorably with 1976 and 1977 data

(Texas Instruments 1977, 1978). As with tubificid worms,
densities of chironomid larvae were markedly reduced at the
recirculation canal station (X-3) further emphasizing the

lack of suitable habitat at this location for the most
abundant organism groups in the study area. The compara-

bility in terms of abundance and density of chironomids of
upstream control s tat io n (SL) with intake (X-1) and dis-
charge (Y-1, Y-2) stations suggests that plant impact is
localized in the recirculation canal, and that normal
population structure is maintained at othe r stations in the
study area.

Community Diversity

Seasonal variations in community diversity (H') and eveness
(J'), are affected by density, the number of taxa collected,
and the d istr ibu t ion of densities within the various taxo-
nomic groups. The H' index has a range of 3.31 log N (N=

2number of taxa), with an effective range of 0 to 4 in most
freshwater s i t ua t io ns . The J' index has a range of 0 to 1,

with a value of 1 being a completely evenly d istributed
(i.e., equal numbers of individuals in all taxa sampled)
po pul a t io n .

Community diversity values (H') (Figure 2.2-3) generally
exhibited the lowest v4. lues of the year during months of

extremely high tubific.d percentage composition (i.e.,

February, March, and May), and had the highest values where
chironomid percentage composition was high (i.e., September,
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October, November). Values of H' ranged from 0 at Station

X-3 in May, when only one taxon was encountered, to 3.08 at

Station C-1 in November, when 19 taxa were collected. This

range in diversity values is greater than that observed in

1977 and 1976, when max ima of 1.17 and 2.53, respectively,

were recorded (Texas Instruments 1977, 1978). Evenness (J')
values ranged from 0 to 0.90 (on a scale of 0 to 1) corres-

ponding to H' min im a and maxima, r e spe ct iv ely . Relative to

1977, the increase in benthic community diversity measured

in 1978 can largely be attributed to decreased densities of

t ubi f icid worms from the very numerous levels during 1977

and to the occurrence of midge larvae in the samples over a

longer time than in the previous year.

Statistical Analysis

The data were analyzed in three subsets, because in certain

months, all stations were not sampled. The Newman-Keuls

multiple range test was applied to station means. Logarith-

mically transformed data were used to stabilize variances

and provide for o rd e r-o f-m ag n i t ud e comparisons among sta-

tions. Results of statistical analyses for 1978 data are

presented in Table 2.2-4.

Comparisons among intake ( X -1 ) , recirculation (X-3), and

discharge (Y-1 and Y-2) stations for all sampling periods

reveal that X-3 differs significantly (a= 0.05) from the

other three stations, with much lower densities. Stations

X-1, Y-1, and Y-2 were not distinguishable from each other

for the data set including these stations and all sampled

months for both transformed and untransformed data.

Using the transformed data set for all stations and the

months March, May, June, S e pterabe r , October, and November, a

comparison across all stations indicates that upstream

control stations (B-1 and SL) were indistinguishable, in
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terms of total density, between each other and from the
intake (X-1) and discharge stations (Y-2 and Y-2). Differ-

ences in total density among the upstream control (B-1),

discharge (Y-1), and downstream control (C-4) stations were

not distinguishable. The corresponding un trans fo rmed data

show no significant differences in total density among
upstream control station (B-1), recirculation canal station

(X-3), and downstream control stations (C-1 and C-4).

Untransformed data for all months except February and July

and all stations except SL (Table 2.2-4), depict only

discharge Station Y-2 as significantly dif ferent from other

stations in the study area. Transformed data for the same

months and stations show no differences between the recir-

culation canal station (X-3) and downstream control station
(C-1), but significant differences exist between these two

stations and all Jther stations in this subset.

In summary, the statistical analyses indicate that varia-

tions in infaunal density patterns may be introduced bv

plant-related activities in the immediate vicinity of the

plant, particularly at recirculation canal Station X-3,
where consistently low densities were observed. The data

also indicate, however, that these variations are within

the natural variation introduced by river discharge and

substrate characteristic fluctuations in the upstream and

downstream control areas of the river during 1978.

2.2.3.2 Artificial Substrate Sampling - Taxa Inventory /

Seasonal Occurrence

Artificial substrate sampling yielded 108 invertebrate taxa,

of which chironomid larvae comprised the greatest portion

(Table 2.2-5). The most ubiquitous organisms were nema-

todes, Na id id ae (Oligochaeta), and the midge larvae, Glypto-

tendipes sp., Cricotopus sp., and Tanytarsus sp., Beginning

with the May sampling period and extending to the end
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of the year, mayfly nymphs ( S t e n one.rr.a sp. and Caenis sp.)
and caddisfly larvae (Hydropsyche orris, Hydropsyche sp.,

Cheumatopsyche sp., Potamyia sp., and Neureelipsis sp.) were

also widespread in the study area.

Artificial substrate sampling yielded 56 taxa that were not

collected by grab sampling. This number can be compared

with 23 and 39 taxa, which were found xclusive to multi-

plate samplers in 1977 and 1978, respectityly. The majority

of organisms exclusive to the multiplate samplers were

immature insect forms representing the orders Ephemeroptera

(mayflies), Trichoptera ( cadd is fl ies ) , and Diptera (flies,

midges).

Numerical Abundance

Seasonal density distribtuion data (Figure 2.2-4 sad Table

2.2-6) reflected s im il a r numerical trends to those ob-

served in 1976 and 1977 for multiplate sampling in the study

area. Peak densities for all stations were recorded during

the May to November time frame. Recirculation canal (X-3),

intake (X-2), and discharge canal (Y-1) stations displayed

the highest densities during 1978 -- a fact consistent with

prior years of data (Texas Instruments 1977, 1978; Haynes

1976). Overall, densities ranged from zero values recorded

at X-1 and Y-2 in January to 108,921 organisms /m at X-3 in
May (Table 2.2-7). High density values were also recorded

at X-2 in May (approximately 76,000/m ), X-3 in August
2(67,352/m ), and Y-1 in September ( 6 2,6 26/m ) . B-1, SL,

X-1, and Y-2 generally exhibited higner densities in 1978

than were observ ed in 1977; this was particularly true in

the May and September sampling periods.

Pet ant Composition

The relative abundance of major taxa in the study area is

displayed in Figure 2.2-4. January, February, April, and
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May samples were generally dominated by aquatic oligochaetes

( Na id id ae ) . Nemerteans (?roboscis worms) and nematodes were
also present in appreciable numbers during this time period
at X-2, X-3, and Y-l. Chironomid larvae began to appear

in large numbers in the May sampling period, and was a
prevalent group in the July through Novembet collections.

Glyptotendipes sp. was the dominant chironomid encountered
2with densities reaching ma x im um s of 49,462/m at X-3 in

August and 52,379/m at Y-1 in September. These values
represented 73.4 percent and 83.6 percent, respectively, of

the organisms collected at the station during the specified

sampling periods. Cricotopus sp., Parachironomus sp.,

Psectrocladius sp., Polypedilum sp., D_i c rote nd ipe s sp., and
Tanytarsus sp. were other chironomids that were commonly

encountered and sometimes numerous in the study area from
May through November. Trichoptera larvae and/or pupae of

the families Hydropsychidae and Polyce n t ropod id ae were
also commonly e n ec,u n te red , and were periodically n ume rous
in the July to November collections. Hydropsyche orris,
Hydropsyche sp., Cheumatopsyche sp., Potamyia sp., Hydro-

psychidae (LPIL), Cyrnellus sp., Neureclipsis sp., and
Polycentropodidae ( LPIL) , collectively, constituted 10.2

percent, 35.0 percent, 36.6 percent, and 27.8 percent of the

total organisms collected in the study area during the July,
August, September, and November sampling periods, respec-
tively. Na id id ae ( Ol igoch aeta ) were again the most dominant
organisms in the area in the November and December collec-

t io n periods, with densities representing 46.8 percent and
84.8 percent of the organisms collected during these months,
resp ctively. Naidids were e spe cially numerous at X-3 in

November, where they comprised 87.2 percent of the total, a
2figure equivalent to approximately 52,800 organisms /m

.

As in prior years, Na id id ae , Chironomidae (particularly
Glyptotendipes sp. and Tanytarsus sp.), and Hydropsychidae

were the predominant organisms collected during 1978.
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Na id id ae dominated the J arm a ry , February, April, and May
collections. Chironomids began to increase as a proportion

of the total in May and, along with net-spinning caddisflies

(Hydropsychidae and Polycentropodidae), constituted the

majority of organisms collected during tha warm summer and

fall months. While a greater number of taxa were collected

during 1978 than in the three previous years, the taxa

comprising the dominants for multiplate samplers were very
s imilar for all four years, indicating 11 '.tl e or no altera-

tion in the compositional characteristics of the community
dur.ng 1978.

Community Diversity

Table 2.2-6 summarizes density, H', J', and number of taxa
collected Figure 2.2-5 shows the changes in d iversity
(H') occurring through the year for artificial substrate
samples. Seasonal variations in diversity (H') were char-

acterized by generally higher values during the warmer

months of May through November, consistent with the greater
numbrrs of taxa collected during this period. Diversity

(H') values ranged from O (Staticn SL, Januar" and February;
Station X-1, February) to 3.46 Station X-1, November).
These values can be compared against the ranges observed in
1977 (0 to 2.78), 1976 (0 to 2.83), and 1975 (0 to 2.78).
Generally, higher community diversity measures were recorded
during 1978 due to the influx of a number of taxa of drift-

type organisms in the artificial substrate collections, a

condition brought about by high stream and river discharge
rates in the study area. Stetions X-2, X-3, and Y-1 gener-

ally d isp1ayed the lowest d ive rs ity (H') measurL in 1978.

Evenness (J') ranged from 0 to 0.91 with a mean J' of

0.45 and a standard deviation of 0.25. The lov values'

observed during 1978 reflect toe dominance of certain taxa
(i.e., Naididae, Glyptotendipes sp., and Hydropsyche orris)
in the study area.
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Statistical Analysis

Sampling with the Hester-Dendy Multiplate Sampler was not
consistent across the year. There were, however, subsets of

months and stations that formed consistent blocks of data.
Three such blocks were used to compare stations (Table
2.2-8).

The Newman-Keuls multiple range test compared the mean

densities against the background sampling variation to

determine which s ta t ion ( s ) was statistically distinguish-
able. Logarithmically transformed data yielded a test which

compared relative orders of magnitude rather than absolute

density d if f erence s . This trans fo rmat ion also tended to
stabilize variance in the analysis.

Data from January, February, April, May, July, August,
September, November, and December, and Stations X-1, X-2,
X-3, Y-1, and Y-2 show that X-1, Y-2, Y-1, and X-2 had
statistically s im ilar densities. This was also true with
samples from intake forebay (X-2), recirculation canal
(X-3), and discharge (Y-1). Transformed data showed that
X-1 and Y-2 had s im ila r densities, and that these two

stations were significantly different from X-2, X-3, and
Y-1.

Adding Sturgeon Lake (SL) to the analyses showed that SL

sample density was most similar to Station X-1, the nearest
other test station, and to Y-2. Transformed data showed
that SL density was 7tistically identical to X-1 and Y-2

density measurements

Data for all stations for May, July, August, and November

showed the recirculation canal (X-3) to have significantly
higher densities than all other tested stations. The

remaining stations were not distinguishable from each other
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on the basis of total density. Logarithmically trans fo rmed

data indicated that X-3 and X-2 were similar and that these

stations were significantly dif ferent from 3L, B-1, and X-1.

Stations Y-1 and Y-2 were statistically similar to one

another and both were similar to X-2, X-3, and B-1. Station

Y-2 was signficantly dif ferent from X-3.

In summary, in 1978 as in 1977, stations near the plant were

readily distinguishable f rom the more distant stations. The

upstream and downstream control stations, Sturgeon Lake, and

intake station (X-1) were also similar to one another,

particularly SL, B-1, and X-1. Data indicate that effects

of power plant ope rat io n on benthic organis- densities (as

reflected on Hester-Dendy mult ipl ate samplers) is l imited

to the immediate vicinity of the Prairie Island Nuclear

Generating Plant, particularly with respect to the recir-

culation and/or discharge of heated water.

2.2.4 DISCUSSION

In order to assess the influence of operations of the

Prairie Island generating facility on the benthic macro-

invertebrate community, it is first necessary to describe

natural community dynamics and their pertinent control

factors in the study area. During 1978, high r iv e r dis-

charge with its attendant effects of biota / substrate scour

and rapid -- sometimes turbulent -- current, played a major

role in influencing community dynamics. These etfects were

noticeable bot:1 in the infaunal and artificial substrate

sample results. Infaunal effects were most readily observed

in the upstream control (B-1) and downstream control (C-1

and C-4) stations, where densities of benthic organisms

were markedly reduced from March through November when

compared with 'evels reached at these stations during 1976

and 1977 (Texas Instruments 1977, 1978). The scouring

effects of unusually high discharge rates on infaunal
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community dynamics, as experienced in the study area during

the first three quarters of 1978, are well documented (Hynes
1970; Hoopes 1974; Anderson and Lehmkuhl 1967). The resi-

liency of the infaunal community at the control stations was

observed in the g rad ual upward trend in densities during

October and November after flow rates had s ub s id ed . High

flow rates had several positive ef fects on epif aunal (drift)

organisms colonizing the Hester-Dendy multiplate samplers.

First, swift currents provided favorable conditions for the

e s ta bl ishment of large popul a t ions of case-building, net-

spinning midge (i.e., Tanytarsus sp.) and caddisfly larvae
(i.e., Hydropsyche orris) that rely on water flow to satisfy

their filter-feeding requirements. Second, the heavy

rainfall that led to high discharge rates in the June to

September period undoubtedly caused dislodging and drift of

organisms from the tributary streams and littoral areas of

the river. The enrichiucnt of the taxa list for artificial

substrate samplers, 31 additional taxa, when compared with

1977, is indicative of the magnitude of this e f fect. It can

also be noted that community diversity levels, as measured

by H', are generally observed to be higher in 1978 than in

1977 due largely to the influx of new taxa in the drift.

Just as Station B-1 was impacted unfavorably by the scouring
effects on the infauna, it generally reflected the largest

increases in epifaunal densities, relative to 1977, with
increased flow r a t e t, . These natural variaticas in benthic

community dynamics observed during 1978 can be consolidated

with community structure information that has remained

similar from 1976 through 1978 to serve as background
against which plant operation effects can be evaluated.

As in 1976 and 1977, t ub i f ic id s and chironomids dominated

the infaunal collections, and na id id s , chironomids, hydro-

psychids, and polycentropodids dominated the epifaunal

(drift) collections. Also, as in prior years, seasonal
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temperature variations were important determinants on com-

munitir structure in that immature insect forms, especially

midge and caddisily larvae, displayed greatest abundance in

the epifaunal drift community during the warmer months of

the year. Generally, the gross community structure charac-

teristics d escr ibed in the 1976 and 1977 s tud ies are sup-

ported, by, and similar to, 1978 data. The high flow rates

observed in the river during 1978 significantly altered

substrate stability at the upstream control (B-1) and down-

stream control (C-1 and C-4) stations and prevented benthic

organisms from becoming established. This natural situation

is similar to the man-induced conditions at X-3 in the
recirculation canal. Moderate to swift discharge currents

le ad ing to substrate instability and t hermal enrichment at

X-3 combine to create an unfavorable environment for benthic

invertebrates. Statistical analysis of the infaunal results

confirms that X-3 B-1, C-1, and C-4 were similar (a 0.05)=

in 1978. The fact that Y-2 at the and of the discharge

canal, and SL, the upstream control are similar may suggest

that plant effects are confined to the immediate vicinity of

the plant for infaunal populations, and that recovery is

evident by the outlet of the discharge canal at Station Y-2.

The data also suggest that the variation introduced by a

significant natural event, such as unusually high discharge

rates in the main river channel, produces effects that are

similar to the conditions observed in the stations most

heavily influenced by plant operation (X-2, X-a, Y-1) for

both infaunal and epifaunal community components.

As in past years, it appears that the current study design

is adequt te to segregate and characterize natural population

fluctuations and plant ef fects, both temporally and spa-

tially, wi r.n in the study area. The large impact of high

stream flows on the upstream and downstream contro) stations

during 1978 makes it difficult to determine if plant-induced

effects are sustained in the downstream infaunal benthic
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community. Percentage composition data similar to 1977 for

C-1 and C-4 and the similarity of the discharge station
(Y-2) to upstream ccatrol station (SL) seem to indicate that

pl an t-i nd uced ef fects are not sustained downstream. Epi-

faunal results ind ic ate that sim ilar effects on community

dynamics are introduced by high discharge rates in the river

I by plant ope rat io nal effects, although epifaunal densi-

.es were generally significantly (a = 0.05) higher in the

immediate vicinity (i.e., Stations X-2, X-3, Y-1) of the
plant.

2.2.5 SUMMARY

1. Dominant taxa observed during 1978 in the vicinity

of the Prairie Island Nuclear Generating Plant were

Tubificidae ( Oligoch aeta ) and Chironomidae (Diptera) in

the infaunal collections and Naididae (Oligochaeta),

Chironomidae, Hydropsychidae, and Polycentropodidae

(Trichoptera) in the epifaunal collections.

2. Unusually high spring and summer discharge rates in the

main river channel had major impacts on the abundance of

infaunal organisms and the abundance and composition of

epifaunal org anisms. These effects were most noticeable

at B-1, C-1, and C-4, where high flow rates scoured the

infaunal populations but contributed to increased

colonization of the rig id Hester-Dendy substrates by

filter-feeding taxa and drif t organisms.

3. As in the time period 1975-1977, data suggest that

stations closest to the plant, and particularly in the

intake forebays (X-2) and recirculation canal (X-3),

were different from other stations. The outstanding

exception to this generalization is observed in the

infaunal comparisons where X-3 is statisticully similar

to t he main river s tations ( B-2, C-1, C-4) that had been
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subjected to the natural scouring effects of high river

discharge.

4. Although the denud ing of downstream control stations

(C-1 and C-4) makes it difficult to assess the impact of

plant operational effects on downstream community

characteristics, it appears that the relative stability

of infaunal collections at Y-2 from year to year for

infaunal and epifaunal community components and their

similarity to upstream control (SL) during 1978 are

indicative of localization of plant effects to the

immediate vicinity of the f acility.

5. Gross community characteristics (i.e., total densities

and relative abundance of dominant taxa) described in

this report are generally s im ilar to those presented in

the 1975-1977 annual reports, indicating little overall

change in the main constituents of the benthic macro-

invertebrate community from year to year.
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Figure 2. 2 -1. Macroinvertebrate Sampling Locations (Quantitative)
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2(#/n ) and Relative Abundance of BenthicFigure 2. 2 -2. Total Densities
Macroinvertebrates Collected by Petersen Dredge from
Mississippi River near Red Wing, Minnesota, 1978
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Figure 2.2-2. (cont)
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Figure 2.2-2. (cort)
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Figure 2.2 -2. (cont)
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Figure 2.2 -3. Benthic Community Diversity (d') as Collected by
Petersen Dredge from Mississippi River near Red Wing,
Minnesota, 1978_
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2Figure 2.2-4. Total Densities (#/n ) and Relative Abundance of Benthic
Macr invertebrates Collected by Multiplate Artificial
Substate Samplers f rom Mississippi Ei /er near Red Wing,
Minnesota, 1978
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Figure 2.2-4. (cont)
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Figure 2.2-5. Benthic Community Di',ersity (H') as Collected by
Multiplate Artificial Substrate Samples fron
Mississippi River near Red Wing, Minnesota, 1978
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Figure 2. 2 -6. Mean Monthly Discharge at Lock and Dam #3 from
Mississippi River near Red Wing, Minnesota,
1976-1978
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TABLE 2.2-1. OCCURRENCE OF BE'iTHIC MACR 0 INVERTEBRATE TAXA COLLECTED BY
PETERSEN DREDGE FROM THE MISSISSIPPI RIVER NEAR RED WING.,
MINNESOTA DURING 1978

LIFE STAGE (LS) LISTINGS USED FOR BENTH0S TABLES:
01
01 - Adult 05 - Immature
02 - Larvae 06 - Juvenile
03 - Pupae 10 - Nymph
04 - Egg 11 - Colony

12 - Undetermined

276 201
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scRTHERei STATLS PCWER COMPANf
g , 2. 2 -1 (cont)

PRAIRIE ISLAND NUCLEAD GENERATING PLA!4T

MACRDINVERTEEDATE CCCURRENCE REPO7T

PETErSIN CDEOGE

SITE LOCATIC?4 CCCES: 1:B-1; 0:SL; 3:X-1 X-3; 4:Y-1.f-0; 5:C-1.C-4

FES MAP FAY JU'1 JUL SEP CCT NOV
LS TAXA 103%5 10345 10345 10345 10345 10315 12345 12345
0 Ct.IDAMIA (TOTAL)
0 HYC00ZOA
1 H T C4 A ( LPIL ) 4
0 NEr1ATCD A ( TOT A L )
1 NEMATCDA (LPIL) 034 10345 34 10345 1 345 0345 10345 10345
0 NEttaTC] A ( LPIL ) 4
0 ENOOTROCTA
0 EN00PROCTA
1 UENATELLA CRACILIS 4

11 UPNATELLA CRACILIS 1 45 4 34 34 34 34 4
0 OLIO 2 CHAETA (TOTAL)
0 NAIDICAE
1 NA!OICAE (LPIL) 34 1 4 5 35 5 34 1 5 1 5
0 TU3IFICIDAE
1 E7AUCHIURA SCWERDfI 34 0 4

[# 1 TUDIFICID AE ( LPIL) 034 10345 10345 1034E 1 345 10345 10345 10345 ([hE<g
ha 0 HIRU31NE A ( TOTAL ) ' ****
I O GLOSSIPHONIIDAE C22y

S$ 1 FELCEDELLA STAGNALIS 3 3 0#*
1 PLACC2DELLA (LPIL) 4
0 EPFLECELLICAE
1 :RPC;0ELLA (LPIL) 4pg y
6 HICUJINEA (LPIll 3

'%d 0 GASTROPC3 A ( TOTAL )
(3%s 0 HTCRC2!IDAE (:AMNICOLIDAE)

1 it'NICC L A (LPIL) 3
0 PHfS;02E

~

I ')

-

1 7HISA (LPIL) 3
CI2) O PLIU?O ERIDAE
[s ) 1 STIICS ASIS ( LPIL ) 51 s

IEEOC[[gS~ 1 GAST70F00A ILPIL) 5 3
SDE
C[[KM])g

, O DIVAL.!A (TOTAL)
0 SPHAERIIDAE '

~~

_) O SF.iAERIUM (LPIL) 3 - EI
g3fh'E_1 SFiAEPIC:1 ( LPIL ) 3 5 23 5 0345 35

''
1 FILIO!UM (LPIL) 5 5 23 35

@
5 SP:iAERIIDAE (LPIL) 3

0 UNICNICAE
5 U1:CN!C AE ( LPIL) 4 34 4
1 L74!CN!J A E (LPIL) 35
0 AP ACi.NIC A (TOTAL) DATE 03/01/79
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NORTHERt1 STATES PtNER COMPAt1Y
TABLE 2.2 -1 (cont)

PP1IPIE ISLAND h"UC LE AR GENERATIt!G PLANT

MACRCItr.E RTEER ATE CCCURPEt:CE PEPORT

PETER 0Ett CRECGE

SITE LOCATICN CCDES: 1:D-1; 0:0L; 3:X-1 X-3; 4:Y-1,Y-0; 5:C-1.C-4

FEB MAR MAY JUN JUL SEP CCT NOV
LS TAXA 12345 123'45 10345 12345 12345 10345 10345 10345
0 OIPTEPA i:Et1ATCCEPA (TOTAL)
O CHACEC9IDAE
O CH ACECRL'S FUNCTIFEhNIS 3
2 CHACCCRU3 ( LPIL) 2 34 23 45 10
0 CEPATCF030NIDAE
O PALFCMilA (LPIL) 34 g _

0 CER ATOFCCOMIC AE ( LPIL) 1234 34 0345 13 0345 10345 10345 ..

O CHIRON0!!1DAE
2 CHIRONOMUS ( LPIL ) 034 10345 0345 1034 34 034 2345 12345
2 CPTHCCLADIUS ( LPIL) 1 1 35 *-

0 CRYPTCCHIRCNOMU3 (LPIL) 34 10345 1034 10345 1 34 0345 10345 10343
2 CRICGTCFUS ( LPIL) 4 45 4 1

2 TANYTAPSUS ( LPIL ) 4 13 0 1 34 34 34 3'5 3
2 OICEOTEt?DIPES ( LFIL) 3 3 34 3 0 45 3 5s- = - .

N O FCLY FEDILUi1 ( LPIL) 1 5 4 1 345 1 345 135 1 345 1 5 ..-e-
*

O ACLACEE!1rIA (LPIL) 34 103 5 034 04 ?9 03 034 12345

f 2 FRCCLADIUS ( LFIL) 034 10345 034 1034 24 034 103,5 10345
A 2 CCR rNO' EURA ( LPIL ) 5 5

'

'%
0% 2 F AR ACHIG ONOMUS ( LPIL ) 345 3. 3 0 3 W

2 GL)PTOTENDIFES ( LPIL ) 34 45 3 34 34 34 3%5 1 345 -

2 FH AENOFSECTP A ( LPIL ) 4 3 IW
2 E UKIE F F ERIE L L A ( LPIL ) 5
2 CCELOTAHtFLS (LPIL) 34 1234 34 3 23 0345 03 Up
2 STICTCCHIPCNOMUS ( LPIL ) 1 . , .

2 TANYPUS (LPIL) 23 0% 4 03 (
0 iRI55CCLADIUS (LPIL) 1 5 _

2 PSECTFCCLADIUS ( LPIL) 1 0345 4 34 5 1 45 1 WJ
Nd]%2 CDELDICHIRCNOMUS 4 03

2 PAP AT E.t:DIFE S "A" 5
2 PARATEt:DIPES ( LPIL) 1 04
2 PAR CLA00FELMA ( LPIL) 1 1 34 1 34 345 345

'

O 2 PCTTHJTIA 1 1 ['
2 E| DCCHIUhCtTJ3 (lP!L1 1 1 W
2 MONCDIAMESA (LPIL) 5 N

8 2 S AETPEPI A ( LPIL) 5
C 2 [PICOCCLADIUS 3 1 4
M 2 PAR A LAUT E RICFt4IE L L A 1

3 CHIRCN0!!IDAE (LPIL) 3 0 5 1 345 34 0 45 135
2 C H IF C:,0:1!C AE ( LPIL) 1 1

0 SIMULIIDS.
2 SItL _iUtt (LPIL) 4

0 ECTCrRCCTA (TOTAL)

DATE 03/01/79
FAGE NO 3
ECS W1



NORTHERN STATES PCWER CCttPANY
TABLE 2. 2 -1 (cont)

PRAIRIE ISLAND t?) CLEAR GEtJEPATit G PLAT 1T

ttACROINVLRTELPATE OCCURRENCE REPOPT

PETERSEN CPEDGE

SITE LCCATION CODES: 1:B-1; 0:SL; 3:X-1.X-3; 4:Y-1.Y-C; 5:C-1.C-4

FEB MAR MAY JUN JUL SEP CCT NOV
LS TAXA 10345 12345 10345 12345 12345 1 343 12345 1 345

0 LOPHCFCDICAE
1 FECTINATELLA MAGNIFICA 3
S PECTIN ATE LLA MAGt'IFICA 2
0 PLUMATELLIDAE
1 FLUMATELLA REPENS 34

11 PLUMATELLA PETENS 345 5 5 5g
8 FLUMATELLA PEPENS 3.

M 0 CRISTATELLIDAE
1 8 CRISTATE LLA t'UCE00 4 34 234 2 45

11 ECTCFRCCTA ( LFIL) 4

CATE C3/21/77
FACE UO 4
E00 3001

ak #e
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m
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2TABLE 2.2-3. MACR 0 INVERTEBRATE DENSITY (#/m ) AND REL\TIVE ABUNDANCE FROM
SAMPLES COLLECTED BY PETERSEN DREDGE NEAR RED WING, MINNESOTA
DURING 1978

LIFE STAGE (LS) LISTINGS USED FOR BENTH0S TABLES:

01 - Adult 05 - I- ,ture

02 - Larvae 06 - J. nile
03 - Pupae 10 - Ny1;h
04 - Egg 11 - Colony

12 - Undetermined

276 207
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tiCRTHEPt1 ST ATES POWER CC"PAttf
Table 2. 2 -3 (cont)

PRAIPIE ISL At:0 t|UCLE AR GENEPATIt:3 PL ANT

MACROItP.ERTECDATE DENSITY (nut |0ER PER SQUARE METER)

i'ETERSEN CPEOGE

WITHIN-SITE REPORT FEBRUARY

STURGEON LAKE
- REL

LS TAMA X S.E. 40%
2

0 NEMATCOA . 3TAL) 14.35 14.35 -1.07 0.5
1 NEttATCC A ( LPIL) 14.35 14.35 -1.00 0.5
0 OLIOCCHAETA (TOTAL) 2 Sf.l . 0 3 '801.03 -1.00 97.3
0 TLTI F ICID AE
1 TL'CIFICIDfE (LPIL) 0031.23 08:1.03 -1.00 97.3
0 DIP f E P A net",TOCER A ( TOTAL ) 64.59 64.59 -1.00 0.2g
O CHIPC!0!!IDAE.

M 0 CHIPC!!MUS ( LPIll 61.00 61.00 -1.u0 2.1
1 2 PRCCLA01US ( LPIL) 3.59 3.59 -1.00 0.1

U1
O

TOTAL 0060.17 OHO.17 -1.00 100.0
DIVERSITY (H PRIMEI 0.00 0.00 -1.00
DIVERSITY (J PPIt:E l 0.14 0.14 -1.00
tr#SER OF TAXA 4 4

, .f

~
CD
CC



fl0PTHERif STATES PCUER CCt1 PANT Table 2.2-3 (cont)
FRAIRIE IStaND tUCLEAR GEt:EPATIin FLAtlT

t1ACROItiVERTEC? ATE DENSITY ( t1U"2 E s PE R SQU AP E t'E T E R )

PETERSEtt DREOGE

WITHIti-SITE REFC7T INTAKE FEBRUARY

X-1 X-3 - REL
LS TAM 4

X S.E. 40%
3 4

0 NEttATCDA (TOTAL) 35.83 0.0 17.94 17.94 0.81 NCt1ATC?A (LPIL) 35.C3 0.0 17.94 17.94 0.8
0 OLICCCH.* ETA (TOTAL) 3S57.19 30.09 19 % . ' 1912.45 84.8
0 NAIDIDAE
1 tiilDIDAE (LPIL) 154.09 0.0 77.14 77.14 34
0 T L'0IF ICID AC
1 E 7 ANCHIU7 A SO',JE RBYI 64.59 17.94 <+1.26 23.30 1.8
1 TUDIFICIDiE ( LPIL ) 3633.32 14.35 1806.34 1811.03 79.7g
O EPHE!!ERCPTERA (TUTAL) 10.76 0.0 5.30 5.33 0.2.

M 3 E rHEf'ERID AE
l 10 HEX *.CENIA (LPIL) 10.76 0.0 5.33 5.33 0.0

0 DIPTERA I:EttaTCCEPA (TOTAL) 635.09 0.0 317.55 317.55 13.8
0 CHACCC7IDAE
2 CHfCE0"US FUNCTIFENtiIS 10.76 0.0 5.33 5.33 0.2
3 CERATCFOGC4IDAE
O P A L FCit f I A (LPIL) C6.88 0.0 48.44 43.44 0.1
0 CHIrCN0!!1DAE
2 CHIRONC!tUS (LPILi 109.17 0.0 64.59 64.59 0.8
0 CRIPTCCHIRONCt'US ( LPIL) 136.35 0.0 63.17 e8.17 3.0
2 ADLt EE C!111 A (LPIL) 25.12 0.0 12.56 12.56 0.5
2 FPCCLASIUS (LPIL) 004.52 0.0 102.06 100.26 4.5
0 GL)PTOTEt:3IFES ( LPIL ) 3.59 0.0 1.79 1.79 0.1
2 COELOT ANYrUS ( LPIll 28.70 0.0 14.35 14.35 0.6
0 ECTorROCTA (TOTAL) 14.35 0.0 7.18 7.16 0.3
0 LCrHCFCDIDAE
1 PEC T IN.* T E LL A ttAGt1IF IC A 3.59 0.0 1,79 1.79 0.1.

0 P LU*l A T E L LID A E
1 PLUMATEILA FErENS 10.76 0.0 5.33 5.33 0.2

N
, TOTAL 4553.03 30.09 2000.73 260.49 100.0

DIVEPSITY (H PRit.El 1.33 0.33 0.83 0.50
DIVERSITY ( J FR1t'E ) 0.16 0.33 0.35 0.01
NUTTER OF TAXA 2 15

5
M @ 15l80806d



NO9THERN STATES PCWEP CCf1 PANT Table 2.2-3 (cont)
PRAIRIE ISLAPO NUCLEAR CENEPATING PLANT

t1ACPOINVEPTEC9 ATE DENSITY ( NU!'C E P FE R S'3U '.P E tie T E R )

FETERSEN DCECGE

DISCHARGE FCRUARYWITHIN-SITE PEPC9T

Y-1 Y-2 - PEL
LS TAVA X S.E. AB%

5 6
0 net 1 ATCD A ( TOTA L ) 17.94 7.18 10.56 5.33 0.3
1 t1E t1ATCD A (LPIL1 17.94 7.18 'M 10.56 5.33 0.3
0 EN00TPOCTA 10.76 0.0 5.33 5.33 0.1
0 ENOCPROCTA

. .

-

1 U'NATELLA C9ACILIS 10.76 0.0 - 5.33 5.33 0.1
0 OLICOCHf ET A ( TOT AL 1 6000.87 1973.45 3903.16 0014.71 94.6,,.

0 N\IDIDAE
1 NAIDIDa.E (LPIL) 118.41 7.18

_ 60.79 55.60 1.5
0 TUDIFICIDAE W-
1 EPtNCHIUDA SCWERBYI 3.59 3.59 - ' 3.59 0.0 0.1
1 TUCIFICIDAE (LPIL) 58!0.87 1960.63 3901.7S 1959.10 93.0
O At1PHIFCO A ( TOT AL 1 3.59 0.0

,
1.79 1.79 0.0,

N 0 HYALELLIDAE '. '

I 1 HfALELLA AZTECA 3.59 0.0 a ' 1.79 1.79 0.0
0 0 E rH E t!EP C PI E D A (TOTAL) 0.0 10.76 %. 5.33 5.33 0.1

0 E FHE!!E RIDf E M#
10 HEX'.CENIA (LPIL) 0.0 10.76 kg 5.33 5.38 0.1

0 DIPTER A NEttATCCERA ( TOTAL ) 340.87 61.00 000.93 139.94 4.8
0 CEPATorC00NTD/E A2 PAlrCit y I A (LPIL) 0.0 10.76 5.33 5.33 0.1
0 CHIR C':OttID AE DN

h 30.50 23.30 0.7h]y]2 CHIPCNCitUS ( LPIL) 53.00 7.18
0 CRY PTCCHIRON0!!US ( LPIL ) 036.01 7.18 101.99 114.02 0.9
2 TANYT ARSL'S ( LPIL ) 7.18 0.0 3.59 3.59 0.1
2 JP L/ CES't rI A ( LPIL ) 0.0 08.70 Ar J 14.35 14.35 0.3
2 FFCCL/ 01US ( LPIL ) 39.47 0.0 19.73 19.73 0.5
2 GLirTOTENDIPLS ( LPIL) 3.59 0.0 1.79 1.79 0.0
2 CCELOT*N1rUS tLPIL) 0.0 7.18 3.59 3.59 0.1

N 9 ECTCrPCCTA (TOTAL) 3.59 0.0 1.79 1.79 0.0
0 PLUMATELLIDAEy
1 PLUt?ATELLA REFENS 3.59 0.0 1.79 1.79 0.0CN

TOTAL 6379.61 2050.39 4015.99 0163.61 103.0
N DIVERSITY ( H FPIt'E l 0.54 0.43 0.43 0.C6
- DIVERSITY (J PPIt:E1 0.19 0.16 0.17 0.02

NUTTER OF TAXA 10 10 16g



NORTHERN STATES PCWER COMPANY
Table 2.2-3 (cont)

PRAIRIE ISLAND NUCLEAR GENERATING PLANT

MACR 0 INVERTEBRATE CENSITY (NUMBER PER SQUARE METER)

PETERSEN DPEDGE

WITHIN-SITE REPORT
MARCH
B-1

L5 TAXA
- REL
X S.E. ABX

1
0 NEMATODA (TOTAL) 32.29 32.29 -1.00 0.3
1 NEMATODA ' LPIL) 32.29 32.29 -1.00 0.30 ENDOPROC1, 10.76 10.76 -1.00 0.1
0 Et00FROCTA

11 URNATELLA GRACILIS 10.76 10.76 -1.00 0.1
0 OLIGOCHAETA (TOTAL) 9878.00 9878.00 -1.00 94.2
0 NAIDIDAE
1 NAIDIDAE ILPIL) 14.35 14.35 -1.00 0.1
0 TUDIFICIDAE
1 TUBIFICIDAE (LPIL) 9363.65 9863.65 -1.00 94.1
0 ARACHNIDA ( TOTAL) 7.18 7.18 -1.00 0.1
0 FR0 STIGMATA

bJ l HYDRACARINA (LPIL) 7.18 7.18 -1.C0 0.1', O ISOFCDA (TOTAL) 7.18 7.18 -1.00 0.1
0 ASELLIDAEg

(n 1 ASELLUS ( LPIL) 7.18 7.18 -1.00 0.1
LJ 0 EPHEMEROPTERA (TOTAL) 28.70 28.70 -1.00 0.3

0 CAENIDAE
10 CAENIS (LPIL) 3.59 3.59 -1.00 0.0

0 EPHEMERIDAE
10 HEXAGENI A ( LPIL) 25.12 's"sk" 25.12 -1.00 0.2

0 DIPTERA NEMATOCERA (TOTAL) 520.27
'

520.27 -1.00 5.0
0 CERATCPOGONIDAE

' 4-pf
g wsCI 28.70 -1.00 0.32 CLRATOPOGONIDAE ( LPIL) 28.70

0 CHIRONOMIDAE
2 CHIRONOMUS (LPIL) 86.11 se- 86.11 -1.00 0.8,

2 CRYPTOCHIRONOMUS ( LPIL) 229.64 - '' 229.64 -1.00 2.2
2 TANYTARSUS ( LPIL) 3.59 3.59 -1.00 0.0

gY$2 POLYPEDILUM (LPIL) 14.35 14.35 -1.00 0.1
2 ABLABESMfI A ( LPIL) 10.76 ~~. jid 10.76 -1.00 0.1

' * '2 FRCCLADIt's I LPIL) 10.76 10.76 -1.00 0.1
I ') 2 COELOTANYPUS ( LPIL) 78.94 78.94 -1.00 0.8
*sJ Z STICTOCHIRONOMUS ( LPIL) 7.18 7.18 -1.00 0.1
(;S. 2 TRISSOCLADIUS ( LPIL) 25.12 25.12 -1.00 0.2

2 PSECTPCCLADIUS ( LPIL) 3.59 [' 3.59 -1.00 0.0
2 PAR ATENDIPES ( LPIL) 10.76 10.76 -1.00 0.1

I\ ) 2 POTTHASTIA 7.18 <<) 7.18 -1.00 0.1=

2 ENDOCHIRONOMUS ( LPIL) 3.59 ' '~ 3.59 -1.00 0.0
"--*

-

TOTAL 10484.33 10484.33 -1.00 100.0
DIVERSITY (H FRIME) 0.49 0.49 -1.00
. DIVERSITY (J FRIME) 0.14 0.14 -1.00
tA#EER OF TAXA 22 22

DATE 03/14/79
PACE NO 3



NORTHERN STATES POWER CCMPANY
Table 2. 2 -3 (cont)

PRAIRIE ISLAND NUCLEAR GENEPATING PLANT

MACROItWERTEERATE DENSITY (tM3ER PER 5 2UARE METER)

PETERSEN DREOGE

WITHIN-SITE REPORT

STURGEON LAKELS TAXA - RIL
X S.E. AB :2

0 NEMATCDA (TOTAL) 14.35 14.35 -1.00 0.61 NEMATCDA (LPIL) 14.35 14.35 -1.00 0.60 OLIGCCHAETA (TOTAL) 0482.96 ~ '

2480.96 -1.C0 95.7
r ..

0 TUDIFICIDAE ' g--
1 TUSIFICIDAE ( LPIL) 0452.96 24S2.96 -1.00 95.70 DIPTERA NEMATOCERA (TOTAL) 96.e3

N O CHAC20RIDAE 96.E3 -1.00 3.7
* 2 CH ACBCPUS ( LPIL ) 3.59M 0 CERATCFCGCNIDAE 3.59 -1.00 0.1

p.g 2 CERATOPCSCNIDAE ILPIL) 3.59
A 0 CHIECN0ftIDAE 3.59 -1.00 0.1

Q.2 CHIPCNOMUS ( LPIL) 57.41
.

%. 57.41 -1.00 2.22 CR YPTCCHIRONC."US ( LPIL ) 7.18 *
7.18 -1.00 0.32 ABLAEESMYIA (LPIL) 1 0. 76 dh 10.75 -1.00 0.42 FFCCLADIUS ( LFIL) 7.18 -

7.18 -1.00 0.32 COELOTANYFUS (LPIL) 7.18 - ''
7.18 -1.C0 0.3

TOTAL 2594.19
ggg.yp3. 2594.19 -1.00 100.0DIVERSITY (H PRIME ) 0.37 . hn 0.37 -1.00

*

DIVERSITY (J FRIME) 0.17 "

0.17 -1.00t & eEP OF TAXA 9
. 9EDTTCri TYPE D NO

ABOVE CCMPUTED USING SAMFLE IDS
4091 4092 4093

N DATE 03/14/79
N PA3E NO 6
7 T6% AQUA 9/28/77

N
-



NORTHERN STATES POWER COMPANY

PRAIRIE ISLAND NUCLEAR GENERATING PLANT Table 2.2-3 (cont)
MACR 0 INVERTEBRATE DENSITY (NLt*BER PER SQUARE METER)

PETERSEN DREDGE

WITHIN-SITE REPORT
INTAKE MARCH

7,x, X-1 X-3 - REL
O X 3.E. AB%4

0 PLATYHELM1NTHES (TOTAL) 14.35 0.01 TURBELLARIA-(LPILI 7.18 7.18 C.314.35 0.00 NEMATCDA (TOTAL) 7.18 7.18 0.328.70 3.591 NEMATODA ( LPIL) 16.15 12.56 0.728.70 3.59
0 OLICOCHAETA (TOTAL) 3645.50 21.53 16.15 12.56 0.7
0 TUDIFICIDAE 1833.51 1811.98 84.0
1 TUBIFICIDAE (LPIL) 3645.50 21.530 HIPUDINEA (TOTAL) 1833.51 1811.98 84.00.0 3.596 HIRUDINE A ( LPIL) 1.79 1.79 0.10.0 3.59
0 ARACHNIDA (TOTAL) 3.59 0.0

1.79 1.79 0.1
g 0 PR0 STIGMATA 1.79 1.79 0.1
e 1 HrDRACARINA (LPIL) 3.59 0.0N

O DIPTERA NEMATOCERA (TOTAL) 617.15 25.12
1.79 1.79 0.1I

O CERATOROSONIDAE 321.13 296.02 14.7
2 CERATOPOGONIDAE (LU 43.06 0.00 CHIRONCMIDAE 21.53 21.53 1.0
2 CHIRCNOMUS (LPILI 46.65 0.0 23.32 23.32 1.12 CRYPTOCHIRONCttUS (LPIL) 226.05 0.0 113.02 113.02 5.22 TANYTARSUS (LPIL) 0.0 21.53 10.76 10.76 0.52 DICROTENDl PES ( LPIL) 7.18 0.0 3.59 3.59 0.22 ABLABESMYI A ( LPIL) 7.18 0.0 3.59 3.59 0.22 PRCCL ADIUS ( LPIL ) 243.99 0.0 121.99 121.99 5.62 PARACHIRONOMUS ( LPILI 3.59 0.0 1.79 1.79 0.12 COELOTANYFUS ( LPIL) 39.47 0.0 19.73 19.73 0.93 CHIRONOt1ID 4E ( LPIL ) 0.0 3.59 1.79 J.79 0.1

TOTAL 4309.29 53.82 2181.55 2127.73 200.0DIVERSITY EH PRIME) 1.00 1.44 1.22 0.22DIVERSITY (J PRIME) 0.32 0.91 0.62 0.30NUMDER OF TAXA 12 5
BOTTOM TYPE D 15

N ABOVE COMPUTED USING SAMPLE IDS
CN 4101 4102 4103 4111

4112 4113

'N
DATE 03/14/79~

FACE NO 9Q T600AOUA 9/08/77
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NORTHERN STATES POWER COMPANY

PRAIRIE ISLAND h"JCLEAR GENERATING PLANT *

ttACPOINVERTEERATE DENSITY (NUM3ER PEP SQUARE METER )

PETERSEN CREDGE

WITHIN-SITE REPCRT
DISCPARGE MARCil

Y-1 Y-2
- REL

LS TAXA

X S.E. AB%5 60 NEMATCDA (TOTAL) 68.17 3.591 NEMATCO A ( LPIL ) 35.2S 32.29 1.068.17 3.590 EtOOFROCTA 35.83 32.29 1.010.76 7.180 Et:DCPROCTA 8.97 1.79 0.2
11 URNATELLA GRACILIS 10.76 7.180 OLICOChAETA (TOTAL) 8.97 1.79 0.22913.53 4187.300 NAIDIDAE 3550.41 636.CS 95.8

1 NAIDIDAE ( LPIL) Qt0.0 61.000 TUDIFICIDAE 30.50 30.50 0.8
1 TUSIFICIDAE ( LPIL) 2913.53 4126.300 EPHEMEPCPTERA (TOTAL) 3519.91 606.39 95.00.0 17.940 EPHEMERIDAE ,s. w 8.97 8.97 0.2N 10 HEXAGENIA LIMBATA %,,-

0.0 7.18*
10 HEXAGENI A (LPIL) 3.59 3.59 0.1g

0.0 10.76 $9g 0 DIPTERA NEMATOCERA (TOTAL) 125.58 78.94 MET / 102.26 23.32 2.8

5.38 5.33 0.1(n 0 CERATOFOGONIDAEO 2 CERATCP030'JIDAE ILPIL) DTg
0.0 21.530 CHIRONOMIDAE -; g 10.76 10.76 0.3,52 CHIRON0t US ( LPIL ) 450.23 14.35 N2 CR f PTCCHIRONCt'US ( LPIL ) 17.94 14.35 DUS} 32.29 17.94 0.9

2 CRICOTOPUS ( LPIL) 16.15 1.79 0.43.59 0.0 KC.W~ 1.79 1,79 0.02 ABLABESMfIA (LPIL) 0.0 17.94 g 'D2 FROCL ADIUS ( LPIL) 10.76 7.18 8.97 8.97 0.2
2 P/ R ACHIRONOMUS ( LPIL ) 8.97 1.79 0.2gD-%3.59 0.02 GLYPTOTENDIPES ( LPIL) 39.47 0.0 Ill2D

t 1,79 1.79 0.0
2 COELOTANYFUS ( LPIL) 0.0 3.59

19.73 19.73 0.5
i;;y 1.79 1.79 0.0

TOTAL 3118.04 4294.94DIVERSITY (H FRIME ) 3706.49 533.45 100.00.63 0.31DIVERSITY (J FRIME ) 0.47 0.160.02 0.11NUMEER OF TAXA 0.17 0.069 12N BOTTOM TYPE O 15
N

ABOVE COMPUTED USIN3 SAMPLE IDS
4121 4122 4123 4131
4132 4133N

s
DATE 03/)4/79
PACE 140 12
T600AOUA 9/08/77
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NORTHERN STATES PC'|:R CC."PANY.

FRAIRIE ISLAND i:UCLEAP GENERATING PLANT Table 2.2-3 (cont)
MACROII."/ERTEERATE CENSITT (NUM ER FER SOUARE METER)

.

PETERSEN CRE00E
y

WITHIN-SITE REPORT A 4.
}{Ay

:
.

B-1 h - PEL
LS TAXA

7 p. 'sd- X S.E. 40%
0 OLIGCCHAETA (TOTAL) 1345.53 '-

1345.53 -1.C0 95.7
0 TU3IFICICAE

'
1 TU3IF ACIDAE ( LPIL) 1345.53
0 DIPTERA NEMATOCERA (TOTAL) .f l?;5.53 -1.00 93.7

,.17.940 CHIRCNCMICAE s'-
N 2 CRYPT 0;HIRCNOMUS (LPIL)

-

17.94 -1.00 1.3

4..
Y;, D17.94

17.% -1.00 1.3g
;A>'g TOTAL

1363.47
s%gy:,hgm DIVERSITY (H FRlME ) 1353.470.11 \N,y -1.00 100.0CD DIVERSITY fJ FRIME)
- k )' h Y 0.11 -1.000.11NUMBER 0: TAXA 0.11 -1.002BOTTOM TfPE O ' , \/

ABOVE CC"FUTE0 USING SAMPLE IDS
4161 4162 4163

DATE 03/14/79
PACE NO 2
T600iOUA 9/03/77

N
N
CN

N
-



NORTHER?4 STATES POWER COMPANY

PRAIRIE ISLAND NUCLEAR GENERATING PLANT Table 2.2-3 (cont)
MACROINVERTEERATE LENSITY (tJL;MCER PER SOUARE METER)

PETERSE!4 CREDGE

WITHIN-SITE REPORT KiY

STURGEON LAKE - RELLS TAXA
X S.E. A3%

2
0 CLIGOCHAETA (TOTAL) 5819.87 E319.87 -1.C0 97.20 TUDIFICIDAE
1 ERANCHIt'RA SO'.;ERBYI 7.18 7.18 -1.00 0.11 TU3IFICIDAE ( LDIL) 5810.70 5312.70 -1.00 97.10 EPHEMEROPTERA (TOTAL) 3.59g 3.59 -1.C0 0.10 EPifEM2RIDAE.

r0 10 tiEXAGENI A LIMSATA 3.59 3.5) -1.C0 0.11 0 DIPTERA NEMATCCERA (TCTAL) 161.46 161.46 -1.C0 0.7*
O CHIPONOMIDAE
2 CHIRONCMUS ( LPIL) 50.03 E0.03 -1.00 0.32 CRYPTCCHIRONOMUS ( LPIL) 3.59 3.59 -1.C0 0.12 TANYTAR3US ( LPIL) 3.57 3.59 -1.00 C.12 ACLACESMYIA ( LPIL) 14.35 14.35 -1.C0 0.22 FRCCLADIUS ( LPIL) 7.18 7.18 -1.00 0.12 TAN 1 PUS ( LPIL) 05.10 05.10 -1.C0 0.4N 2 PSECTROCLADIUS ( LPIL) 17.94 17.94 -1.00 0.3N 2 PARATENDIPES ('CIL) 7.18 7.18 -1.C0 0.13 CHIRCNOMIDAE ( LPIL) 32.09 30.09 -1.00 C.5

TOTAL 5584.93 5934.93 -1.00 1C0.0N DIVERSITY (H PRIME) 0.06 0.05 -1.C0DIVERSITY (J PRIME) 0.09 0.C9 -1.00
----*

N NUMSER 0: TAXA 12 12
BOTTOM TYPE O

ABOVE COMPUTED USING SAMPLE IDS
4171 4170 4173

DATE C3/14/79't
E PACE NO 4

T6CCAOUA 9/00/77
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NORTHERN STATES PCEER CCMPANY

Table 2.2 -3 (cont)PRAIRIE ISLAND HUCLEAR GENERATING PLANT

MACROINV2RTELR ATE DENSITY (NUMDER PER SOUARE ME1ER)

PETERSEN CREDGE

WITHIN-SITE REPORT DISCHARGE MAY

Y-1 Y-2 - REL-
L3 TAXA X 5.E. AS%

5 6
0 CNIDARIA ( TOTAL) 14.35 0.0 7.18 7.18 0.2
0 HYDROZOA
1 H)CRA ( LPIL) 14.35 0.0 7.15 7.18 0.0
0 NEMATO3A (TOTAL) 17.94 7.18 12.56 5.33 0.3
1 NEMATODA ( LPIL) 17.94 7.18 _. . _ . I 12.56 5.33 0.3
0 ENDOPROCTA 10.76 0.0 5.3S 5.38 0.1,,

0 D00PRCCTA .

11 URt4ATELLA GRACILIS 10.76 0.0 5.33 5.33 0.1

b.,@E 39SS.16 1307.86 91.10 OLIGOCHAETA (TOTAL) 2600.30 5296.02
0 TUBIFICIDAE c
1 TUBIFICID AE ( LPIL) 2680.30 5296.00 m ,y43 3903.16 1307.86 91.1
0 EPHE!1EROPTERA (TOTAL) 0.0 17.94 8.97 8.97 0.2

bjN 0 EPHEMERIDAE,

y 10 HEXAGENIA (LPIL) 0.0 17.94 wei 8.97 8.97 C.2
I O DIPTERA NEMATPCER A (TOTAL) 509.51 204.52 W3 357.01 152.49 8.0

O O CERATOPOGON?CAE ppH 2 CERATOP000NIDAE ELPIL) 0.0 57.41 23.70 28.70 0.7-

0 CHIPONCMIDAE
2 CHIRONCMUS ( LPIt ) 21.53 3.59 f.e-=5* 12.56 8.97 0.3
2 CRYPTOCHIPONOMUS (LPIL) 136.35 78.94 % ?- 107.64 28.70 2.5
2 POLYPEDILUrl ( LPIL) 3.59 14.35 8.97 5.33 0.2
2 ADLACESMYIA ( LPIL) 3.59 14.35 8.97 5.33 0.2

[*,d2 PROCL ADIUS ( LPIL ) 190.17 10.76 100.47 89.70 2.3
2 PARACHIRCNCHUS ( LPIL) 7.18 0.0 LG%"2 3.59 3.59 0.1

2 PHAENOPSECTRA ( LPIL) 28.70 10.76
. *r ,,, 19.73 8.97 0.5

2 COELOTANYPUS ( LPIL) 0.0 14.35 4 ,,,0 7.18 7.18 0.2

-i 3.59 3.59 0.1

h(P'
2 PSECTROCLADIUS (LPIL) 7.13 0.0
2 GOELOICHIRCNOMUS 7.18 0.0 m 3.59 3.59 0.1
2 PAR ATENDIPES ( LPIL) 104.05 0.0 M 52.03 50.03 1.2

hTOTAL 3232.87 5525.64 4379.c5 1146.39 100.0
N DIVERSITY (H PRIME) 1.10 0.39 ' ~ ' ^

0.75 0.35
N DIVERSITY (J PRIME ) 0.34 0.13 0.23 C.11
D NUMBER OF TAXA 14 11 17

BOTTOM T(PE O

N ABOVE CCMPUTED USING SAMPLE IOS
4201 4202 4205 4211-.-

4212 4213g

DATE 03/14/79
PAGE NO 10
T600ACUA 9/23/77
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NCRTHERN STATES PJuzR CcMPANY Table 2. 2.-3 (cont)
PR AIRIE ISLAND NUCLEA9 CENER ATING PLANT

MACPOINVERTEERATE DENSITY (NUMBER FER SQUARE METER)

PETERSEN DREDGE

WITHIN-SITE REPORT FJNE

LS TAXA B-1
- REL
X S.E. ABX

1
0 NEMATODA (TOTAL) 10.76 10.76 -1.00 2.4
1 NEMATOD A ( LPIL ) 10.76 10.76 -1.00 2.4
0 OLIGOCHAETA (TOTAL) 391.10 391.10 -1.00 65.8
0 TU3IFICIDAE
1 TU3IFICIDAE (LPIL) 391.10 391.10 -1.03 85.8

bJ 0 DIPTERA NEMATOCEDA (TOTAL) 53.82 53.82 -1.00 11.3
* 0 CHIRONOMIDAEy 2 CHIRONOMUS ( LPIL ) 7.18 7.18 -1.00 1.6
m 2 CRYPTOCHIRONOMUS ( LPIll 10.76 10.76 -1.00 2.4
LJ 2 TANYTARSUS ( LPIL) 3.59 3.59 -1,00 0.3

2 FOLYFEDILUM ( LPIL) 3.59 3.59 -1.00 0.3
2 PROCLADIUS ( LPIL ) 10.76 10.76 -1.00 2.*
2 PARACLADOPELM A ( LPIL) 10.76 10.76 -1.00 2.4
2 Et,3CCHIRCNOMUS ( LPIL) 3.59 3.59 -1.C3 0.8
3 CHIRONOMIDAE ( LPIL) 3.59 3.59 -1.00 0.8

TOTAL 455.69 455.69 -1.00 100.0
DIVERSITT (H PRIME) 0.94 0.94 -1.00
DIVERSITY (J PRIME s 0.45 0.45 -1.00
NUMCER OF TAXA 10 10
BOTTOM TYPE O

ABOVE COMPUTED USIttG SAMPLE IDS
4241 4242 4243

DATE 03/14/79
g' PAGE NO 2

T600AGUA 9/28/77
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NORTHERN STATES POWER CCNPANY Table 2.'.-3 (cont)
PRAIRIE ISLAND NUCLEAR GENERATINO PLAIT

MACROINVERTEERATE DENSITY (NU::3ER PER S'AAPE t*ETER J

DETERSEN CREOCE

WITHIN-SITE REPCRT JUNE

- REL
LS TAXA STURGEON LAKE -

x S g, asx
2 ..

0 NEMATCDA (TOTAL) 2r.70 28.70 -1.03 0.5;% 11 NEMATCD A ( LPIll 23.70 23.73 -1.CG 0.5
0 OLIGOCHAETA (TOTAL) 4680.45 46S2.45 -1.00 77.4
0 TU 3IFICID AE 7 %,
1 TU3IFICIDAE iLPIL) 4682.45 #- 46B2.45 -1.00 77.4
0 DIPTEPA 14EMATCCERA (TOTAL) 1331.13 1331.16 -1.00 12.0
0 CE7ATCFOCON! dieg
2 CE7ATOCCGCNIDAE ( LPIL ) 35.E3 35.E3 -1.00 0.6.

N O CHIPCNOMIDAE
I 2 CHIRONOMUS ( LPILI as3.51 h.* 443.51 -1.00 7.4

2 CRYPTOCHIRONOMUS ( LPIL) 047.53 # C'e r . 5a -1.00 4.1
2 ADLABESMYIA (LPIL) 61.00 <% 61.00 -1.C3 1.0
2 PROCLADIUS ( LPIL ) 190.17 * 170.17 -1.00 3.1
0 TANYPUS ( LPIL) 343.04 N .-I 343.04 -1.03 5.8
0 ECTCFRCCTA (TO AL) 3.59 % 3.59 -1.00 0.1
0 Lt.,7H C PODID A E

3 PECTINATELLA t1AGNIFICA 3.59 O*? 3.59 -1.00 0.1

TOTAL 6045.92 O 6045.92 -1.03 100.0
DIVERSIT( (H PRIME) 1.36 .. . 1.36 -1.00
DIVERSIT r (J PRIME ; 3.44 ' O.44 -1.00
NUM*ER OF TAXA 9 9
BOTTCM TYCE O 4

N ABOVE CO:"PUTED USING S AMPLE IDS
4251 4252 4053q

D CATE 03/14/79
PAGE t:0 4

N T600%UA 9/08/77

Id
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NORTHERN STATES POWER COMPANf Table ..9-3 (cont)9

PRAIRIE ISLAND NUCLEAR GINERATING PLAffT

MACRCINVERTECPATE DENSITY (NUMBER PER SOUARE METER)

?ETERSEN C9 EDGE

WITHIN-S?TE REPORT INTAKE JUNE

LS TAXA y X-3
- PEL
X S.E. AE%N 4

q 0 NEMATCDA (TOTAL) ,5 7.16 14.35 7.18 0.41 NEMATCD A ( LPIll 21.53 7.16 14.35 7.13 0.4CN 0 ENoorRcCTA 7.18 0.0 3.59 3.59 0.10 ENJCFRCCTA
N 11 URNATELLA GRACILIS 7.18 0.0 3.59 3.59 0.'
N O OLIGOCHAETA (TOTAL) 5274.49 17.94 2646.21 2623.27 63 1

0 NAIDIDAE
1 NAIDICAE ( LPIL) 0.0 3.59 1.79 1.79 0 . t,
O TU3IFICIDAE
1 TU31FICID AE ( LPIL) 5274.49 14.35 2644.42 2630.07 68.1
0 HIRUJINE A ( TOT AL ) 3.59 0.0 1.79 1.79 3.0
0 GLOSSIFHCNIIDAE

f 1 |ELCLDELLA STAGNA.1S 3.59 0.0 1.79 1.79 0.0
tJ 0 BIVALVI A (TOTAL) 17.94 0.0 8.97 8.97 0.2

1 0 SPHAERIIDAE
O

1 SFHAERIUM tLPILi 17.94 0.0 8.97 8.97 0.2
0 DIPTERA NEMATOCERA (TOTAL) 2292.79 101.99 1207.39 1035.40 31.1
0 CE9ATOFCGONIDAE
2 CER ATCFCGCNIDAE ( LPILI 73.94 0.0 39.47 39.47 1.0
0 CHIRCNCMIDAE

2 4 IJ 2 CHIRC'fCMUS ( LPIL ) 265.52 0.0 132.76 132.76 3.4
:

08 2 CRYPTOCHIRONC.1US ( L PIL ) 261.93 100.47 181.20 83.73 4.7D:r. ,- 2 TANYTARGUS tLf!L) 0.0 3.59 1.79 1.79 0.0
QE ' ' 2 DICROTENDIPES ( LPIL) 0. t, 7.15 3.59 3.59 0.1N 2 POLYPEDILU'1 ( LPIL ) 0.0 3.59 1.79 1.79 0.0

2 PROCLADIUS ( LPIL ) 1420.85 0.0 710.44 710.44 13.3', # 2 PARACHIPCNCMUS ( LPIL ) 50.23 0.0 25.12 25.12 0.6^?w., 2 GLYPTOTENJiFES ( LPIL) 17.94 0.0 8.97 8.97 0.2
2 FHAENOPSECTRA ( LPIL) 0.0 3.59 1.79 1.79 0.0
2 TANf PUS ( LPIL ) li9.40 0.0 29.70 39.73 2.3
3 CHIPCNCMID AE ( LPIL) 17.94 3.59 10.76 7.18 0.3.,' Fg 0 ECTOPROCTA ( TOTAL) 3.59 0.0 1.79 1.79 0.0
0 PLU'tATELLIDAE

11 3LUMATFLLA REPENS 3.59 0.0 1.79 1.79 0.0

TOTAL 7621.09 147.11 3334.10 3736.99 100.0
- DIVERSITY (H PRIME ) 1.49 1.43 1.46 0.03* OIVEPSITT (J PRIMZ ) 0.44 0.70 0.57 0.13

tAK AEn 0: TAXA 14 9 19
% BOTTCM TtPE O

&

.% L' AT E 03/14/79
Nw FL5E NO 8

. T600A;UA 9/2*/77
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NORTHERN STATES POWER cot 1PANY Table 2.2 -3 (cont)
eRAIRIE ISLAND hUCLEAR GENERATING PLANT

MACR 0 INVERTEBRATE DENSITY (HUMBER PER SQUARE METER)

PETERSEN OREDGE

WITHIN-SITE REPORT DISCllARGE JUNE

LS TAXA Y-1 Y-2
- REL
X S.E. AB%

5 6
0 PLUMATELLIDAE

11 PLUMATELLA REPENS 3.59 0.0 1.79 1.79 0.0

TOTAL 4495.87 12759.22 8627.55 4131.63 100.0DIVERSITY (H PRIME) 1.26 0.59 0.93 0.33hJ DIVtRSITY (J PRIME) 0.39 0.17 0.28 0.11*
NUMDER OF TAXA 16 16 24g

g BOTTOM TYPE O

OT
4 ABOVE COMPUTEU USING SAMPLE IUS

4281 4282 4283 4291
4292 4293

DATE 03/14/79
PAGE NO 14

( T600 AQUA 9/28/77
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NORTHERN STATES PCWER COMPANY Table 2.2 -3 (cont)
PRAIRIE ISLAND UUCLEAR GENERATING PLANT

MACROINVERTECRATE ( ENSITY (t."JMCER PER SQUARE METE'11

PETERSEN CREDCE

WITHIN-SITE REFCRT gg

- REL
LS TAXA C-1 C-4 X S.E. ACX

7 8
0 NEMATODA (TOTAL) 0.0 14.35 C, 7.18 7.18 2.5
1 NEMATCDA ( LPIL) 0.0 14.35 7.18 7.18 0.5
0 CLIGCCHAETA (TOTAL) 32.09 462.06 047.5' 215.09 E6.8
0 NAIDIDAE %-
1 NAIDIDAE (LPIL) 0.0 7.18 '~ ' 3.59 3.59 1.3
0 TU31FICIDAE '

- .u
1 TU3IFICIDAE ( LPIL) 32.29 455.69 - - 043.99 011.70 25.50 BIVALVIA (TOTAL) 0.0 3.59 1.79 1.79 0.6
0 SPHAEPIIDAE "

1 PISIDIUM ( LPIL) 0.0 3.59 1.79 1.79 0.6
N 0 DIPTER A NEMATCCERA ( TOTAL) 21.53 30.09 26.91 5.33 9.4
* O CERATGTOCONIDAE - ..

N 2 CERATOPGGCNIDAE ( LPIL ) 3.59 0.0 w. 1.79 1.79 0.6
0 CH (R CSCMID AEm

OD 2 CRYPTCCHIRONOMUS ( LPIL) 10.76 25.12 17.9'+ 7.18 6.3
2 CRICOTCPUS ( LPIL ) 3.59 0.0 1.79 1.79 0.6
0 FOLYPEDILUM ( LPIL) 3.59 0.0 D sW l.79 1.79 0.6
3 CHIRCNOMIC AE ( LPIL) 0.0 7.18

. , 3.59 3.59 1.3
-

0 ECTOPROCTA ( TOTAL) 0.0 3.59 '

1.79 1.79 0.6
0 PLUMATELLIDAE

11 PLUMATELLA REFENS 0.0 3.59 M 1.79 1.79 0.6DM
TCTAL 53.80 516.68 Tg 085.05 231.43 100.0
DIVERSITY (H PRIME l 1.09 0.74 0.92 0.17
DIVERSIT( (J PRIME) 0.83 0.39 r>rals 0.61 0.00
NUMCER OF TAXA 5 7 7 20

kSOTTOM TYPE O

N ABOVE COMPUTED USING SAMPLE IDS
,. j 4301 4300 4303 4311

g 4310 4313

DATE 03/14/79
N PACE NO 17
N T600ACUA 9/08/77
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40RTHERN STATES POWER COMPANY Table 2.2 -3 (cont)
PRAIRIE ISLAND PfJCLEAR GENERATING PLANT

'1ACR0INVERTEBR ATE DENSITY (tfJMBER PER SQ'JARE METER)

PETERSEN OREDGE

WITHIN-SITE REPORT INTAKE JULY

LS TAXA X-1 X-3 - REL
X S.E. AS%

3 4
0 NEMATODA (TOTAL) 14.75 10.76 12.56 1.79 2.11 NEMATODA (LPIll 14.35 10.76 12.56 1.79 2.10 E NDOPROCT A 0.0 3.59
0 ENDOPROCTA 1.79 1.79 0.3

11 URNATELLA GRACILIS 0.0 3.59 1.79 1.79 0.30 OLIGOCHAETA (TOTAL) 620.74 14.35 317.55 303.19 54.00 TUBIFICIDAE
1 TUBIFICIDAE (LPIL) 620.74 14.35 D*Z7 317.55 303.19 54.0( HIRUDINEA (TOTAL) 3.59 0.0 v.> 1.79 1.79 0.30 GLOSSIPHONIIDAE
1 HELCCDELLA STAGNALIS 3.59 0.0 1.79 1.79 0.30 BIVALVIA (TOTAll 7.18 0.0 3.59 3.59 0.60 'PHAERIIDAE>

5 SPHAERIIDAE ( LPIL) 7.18 0.0 % % ' 3.59 3.59 0.6

.

'

0 EPHEMEROPTERA (TOTAL) 3.59 3.59 3.59 0.0 0.6gb0 CAENIDAE %

b h+710 CAENIS (LPIL) 0.0 3.59 1.79 1.79 0.30 EPHEMERIDAE
10 HEXAGENIA LIMBATA 3.59 0.0

,

1.79 1.79 0.3fbJ 0 DIPTERA NEMATOCERA (TOTAL) 193.76 301.40 % 247.58 53.82 42.11 0 CHA030RIDAE VW 2 CHACLORUS ( LPIL) 3.59 0.0 U4T.f*'%0
0 CERATOPOGONIDAE @ ~

1.79 1.79 0.3

2 CERATOPOCONIDAE ( LPIL) 3.59 0.0
0 CHIRONOMICAE (% 1.79 1.79 0.3

2 CHIR 0t10MUS ( LPIL) 21.53 0.0 - NT 10.76 10.76 1.82 CRYPTOCHIRONOMUS (LPIL) 53.82 179.40 g2/ 116.61 62.79 19.82 TANYi ARSUS ( LPILi 0.0 39.47 Qg 19.73 19.73 3.42 DICROTENDIPES ( LPIL 3 0.0 7.18 hg 3.59 3.59 0.62 DS! YPEDILL,tt i LPIL) 0.0 14.35 (. . Go 7.18 7.18 1.22 ABLACESMYI A ( LPIL ) 28.70 0.0 Q 14.35 14.35 2.42 PROCLADIUS (LPIL) 78.94 0.0 4 39.47 39.47 6.72 GLYPTOTENDIPES ( LPIL) 0.0 35.88 *'' 17.94 17.94 3.02 COE LOTANYPUS ( LPIL ) 3.59 0.0 '*% 1.79 1.79 0.32 PSECTROCLADIUS ( LPIL ) 0.0 7.18
'

3.59 3.59 0.62 PAR AC LAD O PE LM.\ tLPIL3 0.0 7.18 3.59 3.59 0.6N 3 CHIRCNOMIDAE ( LPIL) 0.0 10.76 5.38 5.38 0.9@
TOTAT. 843.00 333.69 588.45 254.75 100.0DIVERSITY (H PRIME) 1.57 2.08 1.83 0.25DIVERSITY () PRIME ) 0.55 0.71 0.63 0.08N NUr'BER OF TAXA 12 12 21CC BOTTOM TYPE O

DATE 03/14/79
parm Nn ;
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40RThERt1 STATES POWER COMPANY Table 2.2-3 (cont)
PRA1RIE ISLAND NUCLEAR GENERATING PLANT

1ACR0 INVERTEBRATE DENSITY (NUMBER PER SQUARE METER) fy
x;

DETERSEN DREDGE ~

,

JITHIN-SITE REPORT DISCIUURGE JINLY dk
"c

.'s ? - RELLS TAXA Y-1 Y-2 *
X S.E. ABZ

5 6
3 CHIRONOMIDAE (LPIL) 0.0 3.59

. 1.79 1.79 0.00 ECTOPROCTA (TOTAL) 0.0 7.18 4 3.59 3.59 0.1*

0 CRISTATELLIDAE ' '

8 CRISTATELLA MUCE03 0.0 3.59 1.79 1.79 0.0
11 ECTOPROCTA ( LPIL) 0.0 3.59 1.79 1.79 0.0

TOTAL 312.16 12960,14 '

6636.15 6323.99 100.0
tJ )IVERSITY (H PRIME) 1.42 0.42 [Y 0.92 0.50)IVERSITY (J PRIME) 0.64 0.11

'

hg1, - 0.38 0.27
4 UMBER OF TAXA 7 23 27pg
30TTOM TYPE O

ABOVE COMPUTED USING SAMPLE IDS
4361 4362 4363 4371
4372 4373

DATE 03/14/79
PAGF NO 11
T600 AQUA 9/28/77
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NCRTHERil STATES PCW' ER CCt1 patly
Table 2.2 -3 (cont)

FRAIRIE ISLAt4D t10 CLEAR GEt1EPATItt3 PLANT

MACROIt1 VERTEBRATE DEt1SITY (tlUt DER PER SQUARE METER I

PETERSEtt DREDGE

WITHItJ-SITE REPORT SEPTEMBER '

LS TAXA I3- 1
- R El.
X 3.E. AB%1

0 OLIGCCHAETA (TOTAL) 61.00
0 TUDIFICIDAE c 61.00 -1.00 77.3

'hr1 TUDIFICID AE ( LPIL) 61.00
- 61.00 -1.00 77.30 DIPTERA t1EMATOCERA (TOTAL) 17.94 '

',4 17.94 -1.00 22.70 CHIP 0!!O:1IDAE
AbJ 2 ORTilCOLA01US ( LPIL) 3.59

,

* 3.59 -1.00 4.52 POLYPEDILUt1 (LPIL) 10.76f 10.76 -1.00 13.62 PARACLADOPELMA ILPIL) 3.59
4 3.59 -1.00 4.5
41 TOTAL 73.94 78.94 -1.00 100.0DIVERSITY (H PRIME) C.E s %g . 0.85 -1.00DIVERSITY (J FRIME) 0.67 N c. O.67 -1.00

'

t4Utt3ER CF TAXA 4
BOTTCit TYPE o

'

4

q ABOVE C0t1PUTED USIriG sat 1PLE I00''

4401 4402 4403

DATE 03/08/79
PAGE !40 2
T600 AQUA 9/28/77N
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NORTHERN STATES POWER COMPAHf
Table 2.2-3 (cont)

PRAIRIE ISLA!O NUCLEAR GENERATIN3 PLANT

MACR 0 INVERTEBRATE DEN! T (NUMBER PER SQUARE METEP)

PETERSEN DREDGE

WITHIN-Slid RFPORT
SEPTElBER

LS TAXA
- REL

STURGEON LAKE X S.E. A8%
2

0 NEMATODA (TOTAL) 14.35 14.35 -1.00 0.31 14EMATCOA (LPIL) 14.35 14.35 -1.00 0.30 OLIGOCHAETA (TOTAL) 3555.80 3555.80 -1.00 83.20 TUBIFIr 1E
1 TUBIFILIDAE ( LPIL) 3555.80 3555.80 -1.00 83.20 BIVALVIA (TOTAL) 32.29 32.29 -1.00 0.80 SPHAERIIDAE
1 SPHAERIUM (LPIL) 25.12 25.12 -1.00 0.61 'ISIDIUM ( LPIL) 7.18 7.18 -1.00 0.2

,

0 L. _MEROPTERA (TOTAL) 39.47 -

D 39.47 -1.00 0.90 EPHEMERIDAE
10 HEXAGENIA LIMSATA 39.47 4 39.47 -1.00 0.9M 0 DIPTERA NEMATOCERA (TOTAL) 631.50 F.C. 631.5G -1.00 14.8*

g 0 CHA000RIDAE 3't
i 2 CHA0 PORUS (LPIL) 7.18 k 7.18 -1.00 0.2M 0 CE R AirM-ONID AE

h' "h'', ',O 2 CERATJP030N10AF (LPIL) 21.53 ? 21.53 -1.00 0.50 C'OR( t10MID AE $-
t Ch1PONCttUS ( LPIL) 243.99 *

, gp% 243.99 -1.00 5.72 CRYPTOCHIRONOMUS (LPIL) 7.18 a 7.18 -1.00 0.22 OICROTEto' PES ( LPIL) 3.59 $ '. d.w 3.59 -1.00 0.12 ABLAEESMYIA ( LPIL) 14.35 ' ' . 14.35 -1.00 0.32 PROCLADIUS ( LPIL) 28.79 ; 28.70 -1.00 0.72 PARACHIRCN0tUS ( LPIL) 3.59 ., 3.59 -1.00 0.12 COElvi Ar4YPUS (LPILI 247.53 A'' 247.58 -1.00 5.82 TANYPUS (LPIL) ?.18 T c.'. " 7.18 -1.00 0.22 GOELDICHIRONOMUS 43.06 ' ;?? 43.06 -1.00 1.0'

3 CHIRONOMIDAE ( LPIL) 3.59 3.59 -1.00 0.1
'

TOTAL 4273.41 1N DIVERSITY (H PRIME) 1.05 "
4273.41 -1.00 100.0

1.05 -1.00N DIVERSITf (J PRIME) 0.31 0.31 -1.00
fg''HUMDER OF TAXA 17 17j.BOTTON TYPE 0

N ABOVE CCMPUTED USING SAMPLE IDS
y ,g 4411 4412 4413

U
DATE 03/08/79
PAGE NO 5
T600 AQUA 9/28/77

.
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NORTHERN STATES POWER CCMPANY Table 2.2 -3 (cont)
PRAIRIE ISLAND NUCLEAR GENERATING PLANT

MACROINVERTECR ATE DENSITY (NUMBER PER SQUARE METER)
*

PETERSEN DRECGE

WITHIN-SITE REPORT
INTAKE SEPTEMBER

LS TAXA X-1 X-3
., X S.E. AB%

- REL

3 4 D0 NEMATCDA (TOTAL) 28.70 10.76 '

19.73 8.97 2.21 NEMATODA ( LPIL) 28.70 10.760 ENDOPROCTA 19.73 8.97 2.23.59 3.590 ENDOFROCTA 3.59 0.0 0.4
11 URNATELLA GRACILIS 3,59 3.59
0 OLIGOCHAETA (TOTAL) 3.59 0.0 0.41008.25 21.530 NAIDIDAE 514.89 493.36 56.2
1 NAIDIDAE (LPIL) -

25.12 0.0 ' "0 TUDIFICIDAE 12.56 12.56 1.4
1 TUBIFICIDAE ( LPIL) 983.14 21.53
0 GASTPOPODA (TOTAL) 504.33 480.80 54.80.0 3.59
1 GASTROPODA (LPIL) 0.0 3.59

. 1.79 1.79 0.2m
0 BIVALVIA (TOTAL) . 1.79 1.79 0.225.12 0.0 Qq 12.56 12.56 1.40 SPHAERIIDAE
1 SPHAEPIUM ( LPIL) 21.53 0.0 10.76 10.76 1.21 PISIDIUN (LPIL) 3.59 0.0tJ O EFHEMEROPTERA (TOTAL) 53.82 0.0 h - . 26.91 26.91 2.9

1.79 1.79 0.2
*

O EPHEMERIDAE '

10 HEXAGENIA (LPIL) 53.62 0.0 Qw.- 26.91 26.91 2.9%J 0 TRICHOPTERA (TOTAL) 3.59 0.0CT 0 LEPTOCERIDAE 1.79 1.79 0.2
h

g~ % Q2 OECETIS (LPILI 3.59 0.0 1,79 1.79 0.20 DIPTERA NEMATOCERA (TOTAL) 620.74 43.06 v. 331.90 283.84 36.20 CHA000RIDAE
C*idF J2 CHACEORUS (LPIL) 21.53 0.0 p 10.76 10.76 1.2gj'%O CERATOPOGONIOAE

2 CEPATOPOGC'11DAE ( LPIL) 28.70 3.59
0 CHIRONOMIDAE 16.15 12.56 1.8
2 CHIPONONUS (LPIL) 132.76 0.0 66.38 66.38 7.22 CRYPTOCHIRONOMUS ( LPIL ) 17.94 14.35 16.15 1,79 1.84 TANYTARSUS ( LPIL ) 0.0 14.35 7.18 7.13 0.8N 2 POLYPEDILUM ( LPIL ) 0.0 3.59 1.79 1.79 0.2q 2 ABLABESMfIA (LPIL) 89.70 0.0 44.85 44.85 4.92 PPOCLADIUS ( LPIL) 21.53 0.0 10.76 10.76 1.2O 2 GLYPTOTENDIPES ( LPIL) 0.0 7.18 3.59 3.59 0.42 CCELOTANYPUS ( LPIL) 236.81 0.0 118.41 118.41 12.9N 2 TANYPUS ( LPIL) 53.82 0.0 26.91 26.91 2.92 s ,0E LDICHIP0t.0MUS 10.76 0.0 5.38 5.38 0.62 F t9ACL A00PELMA ( LPIL) 3.59 0.0M 1.79 1.79 0.22 EPICCUCLADIUS 3.59 0.0 1.79 1.79 0.20 ECTCPR1CTA (TOTAL) 3.59 3.59

0 PLL% TE L LID AE 3.59 0.0 0.4

DATE 03/08/79
PACE NO 9
tan 0&mle 9/?A/77



HORTHERN STATES POWER COMPAt" Table 2.2 -3 (cont)
PRAIRIE ISLAND HUCLEAR GENERATING PLANT

MACROINVERTEBRATE DE*lSITY (NUMBEP PER SQUARE ttETERI

PETERSEN DREDGE

WITHIN-SITE REPORT
INTAKE SEPTEMBER

LS TAXA X-1 X-3
- REL
X S.E. AB%3 48 PLUMATELLA REPENS 0.0 3.590 CRISTATELLIDAE 1.79 1.79 0.2

8 CRISTATELLA MUCEDO 3.59 0.0 1.79 1.79 0.2
TOTAL 1747.40 86.11f DIVERSITY (H PRIME ) 916.76 830.64 100.00.10 1.83y DIVERSITY (J PRIME) 1.95 0.150.53 0.91

1 NUMBER OF TAXA 0.74 0.1720 10
BOTT0f1 TYPE O 25

ABOVE COMPUTED USING SAMPLE IDS
4421 4422 4423 4431
4432 4433

DATE 03/08/79
PAGE NO 10
T600 AQUA 9/28/77
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NORTHERN STATES POWER COMPAt4Y Table 2.2 -3 (cont)
PRAIRIE ISLAt4D NUCLEAR GEtlERATIt4G PLANT

MACROItNERTEORATE DEtiSITY (NUMSER PER SQUARE METER)

PETERSEN DREDGE

WITHIN-SITE REPORT
SEPTEMBER

LS TAXA C-1 C-4
- REL
X S.E. AS%7 8

0 NEMATODA (TOTAL) 0.0 132.76 66.3S 66.38 281 r1EMATOD A ( LPIL) 0.0 132.76
0 OLIGOCH AETA ( TOTAL) 66.38 66.38 28.2

0.0 193.76
0 TUBIFICIDAE 96.88 96.bs *l.2
1 TUSIFICIDAE ( LPIL) 0.0 193.76 96.8S 96.83 41.00 BIVALVIA (TOTAL) 0.0 37.47

N O SPHAERlIDAE 19.73 19.73 8.4
1 SPHAERIUM ( LPIL)*

M 0.0 39.47 19.73 19.73 8.40 DIPTERA t1EMATOCERA (TOTAL) 10.76 93.29 52.03 41.26 22.1h 0 CERATOPOGOt4IDAE
op 2 CERATOPOCOilID AE ( LPIL) 0.0 21.53 10.76 10.76 4.60 CHIRONOMIDAE

2 CRYPTOCHIROttOMUS ( LPIL) 3.59 0.0 1.79 1.79 0.82 DICROTEt1DIPES ( LPIL) 3.59 0.0 1.79 1.79 0.82 POLYPEDILUt1 (LPIL) 3.59 64.59 34.09 30.50 14.52 PSECTROCLADIUS ( LPIL) 0.0 3.59 1.79 1.79 0.83 CHIRottOMIDAE ( LPIL) 0.0 3.59 1.79 1.79 0.6
TOTAL 10.76 45).27 235.02 224.26 100.0JIVERSITY (H PRIME ) 0.33 1.59 0.96 0.6331VERSITY (J PRIME ) 0.33 0.71 0.52 0.19'AJMBER OF TAXA 3 7 930TTOM TYPE 0

ABOVE COMPUTED USING sat 1PLE IDS
4461 4462 4463 4471
4472 4473

g DATE 03/08/79
PAGE NU 17

N T600 AQUA 9/28/77
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NORTHERN STATES POWER COMPAtiT Table 2.2-3 (Cont)
FRAIRIE ISLAND ttJCLEAR GENEPATING PLANT

MACPCINVERTEERATE DENSITY th"#EER PEP SQUARE METER)

PETEPOEN DRECGE

WITHIN-SITE REFORT
DISCllARGE OCTOBER

LS TAXA Y-1 Y-2
- REL
X S.E. AB%5 60 NE!1ATODA (TOTAL) 64.59 28.701 NEMATCD4 (LPIL) 46.65 17.94 1.564.59 08.700 EN00rRCCTA 46.65 17.94 1.510.76 0.00 D 00FPCCTA 5.38 5.38 0.2

11 UTNATELLA GRACILIS 10.16 0.0 - 5.33 E.38 0.20 OLICOCHAETA (TOTAL) 3035.52 1941.16 TM 2488.34 547.18 82.40 TUSIFICIDAE
c1 TU3IFICIt AE ( LPIL) 3335.52 1941.16 - 2483.34 547.18 82.40 BIVALVIA (TOTAL) 3.59 7.ls

~

0 SPHAEFIICAE
1 SrHAERIUf1 ( LPIL )

'

5.38 1.79 0.2

0.0 7.180 UNIO!4IDAE .
%;. 3.59 3.59 0.1

5 UrtIC: LID AE ( LPIL)
>.

3.59 0.0
0 AMPHIPCOA ( TOTAL ) @- 1.79 1.79 0.10.0 3.59 i 1.79 1.79 0.10 HfALELLIDAE . .w

1 HYALELLA AZTECA 0.0 3.59y 0 ErHEMEROPTEPA (TOTAL) 1.79 1.79 0.13.59 3.59. O CAENIDAE ,,.a % 3.59 0.0 0.1N 10 CADJIS ( LPIL) 3.59 3.59
*m-

3

0 TRICH 0PTERA fTOTAL) 7.18 10.76
3.59 0.0 0.1

[ k ^'|0 H1CROr0rCHIDAE 8.97 1.79 0.3
2 HrD?OPSICHIDAE (LPIL) 0.0 3.59

-

0 H1CPOPTILIDAE kn u q 1.79 1.79 0.1

('"*1.2 HYDPCFTILA (LPIL) 0.0 3.59 1.79 1.79 0.10 LEPTCCERICAE C" I2 OECETIS ( LPIL) 7.18 0.0 W219 3.59 3.59 0.10 PCLiCENTPOPOOIDAE
N 2 NEUPECLIPSIS ( LPIL) 0.0 3.59

IN

{gr."y&g l.79 1.79 0.1q 0 D.'T EP A NE!'ATOCER A ( TOTAL ) ' 't 2. 8 0 301.40 |[ 452.10 150.70 15.00 CHACCORIDAEO 2 CHfC:C?US (LPIL) 3.59 0.0 "
.

0 CEPATCPOGCNIDAE 1.79 1.79 0.1
N 2 CEP ATOF000NIDAE ( LPIL ) 32.29 0.0

-?.Lq
3 0 CHIRCNC'1ICAE 16.15 16.15 0.5

. 2 CHIPCNOMUS (LPIL) 172.23 25.12N 98.67 73.56 3.32 CR rPTOCHIRONOMUS ( LPIL ) 301.40 215.29 253.34 43.C6 8.62 CRICOTCPUS (LPIL) 0.0 14.35 7.18 7.18 0.22 TANrTARSUS ( LPIL) 3.59 0.0 1.79 1.79 0.12 FOL)PEDILU'1 1LPIL) 0.0 3.59 1.79 1.79 0.12 ACLASEEMfI A ( LPIL) 10.76 7.18 8.97 1.79 0.32 FPCCLADIUS ( LPIL) 23.70 17.94 23.32 5.38 0.82 GLiPTOTENDIPES ( LPIL) 39.47 0.0 19.73 19.73 0.7

OATE 03/09/79
PAGE NO 16
T603 AQUA 9/28/77



NORTHERN STATES PCWER CC"PANY
Table 2.2-3 (cont)

PRAIRIE ISLAND NUCLEAP CENERATING PLANT

MACPOItNERTECRATE DENSITY (h"J:SER PER SQUARE METER)

".iERSEN DPEDGE

WITHIN-SITE REPORT
DISCHARGE OCTOBER

LS TAXA Y-1 Y-2
- REL
X S.E. AB%

5 6
2 COELOTANYPUS ( LPIL) 7.18 3.59 5.38 1.79 0.22 PSECTFOCLADIUS (LPIL) 3.57 3.59 3.59 0.0 0.12 PAP AC L,?DOFE Lt1A ( LPIL ) 0.0 10.76 5.33 5.38 0.20 ECTCFPCCTA (TOTAL) 0.0 17.94 8.97 8.97 0.30 CRISTATELLIDAE
8 CRISTATELLA MUCECO 0.0 17.94 8.97 8.97 0.3to

* TOTAL 3728.02 231w.32 3021.17 706.85 100.0DIVERSITY (H PRIME) 1.11 1.26 1.18 0.08CD DIVEPSITY ( J PRIt:E l 0.33 0.43 0.38 0.05ut trut*CER CF TAXA 16 18 25BOTTert TYPE O

ABOVE CCMPUTED USING SAMPLE IOS
4521 4522 4S23 4531
4532 4533

DATE 03/09/79
PAGE NO 17
T600AOUA 9/2S/77
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NCRTHERN STATES PC' ER CCMFANYW Table 2.2 -3 (cont)
PRAIRIE ISLAt:0 t1UCLE AR GENERATINS PLANT

MACROItNERTEE,pATE DENSITY (t1U '.2ER FER 57UAPE METER)

PETERSEN DRECOE

WITHIN-SITE REPORT OCTOBER

LS TAXA C-1 C-4
- REL
X S.E. AE%

7 8
0 NEMATOD A (TOTAL) 21.53 3E5.22 183.37 166.05 03.01 N:MATO3A (LPIL) 01.53 355.22 188.37 166.85 33.0
0 OLICCOHAETA ( TOTAL) 7.18 294.02 153.70 143.52 1C.4
0 NAIDIDAE
1 NAIDIOSE ( LPIL) 0.0 3.59 1.79 1.79 0.2
0 TUDIFICIDAE
1 TL'3IFICIDAE ( LPIL) 7.18 290.64 143.91 141.73 18.2
0 BIVALVIA (10TAL ) 0.0 25.12 12.56 12.56 1.5
0 SrHAE9IIJAE
1 SPHAEpict ( LPIL) 0.0 05.12 : 12.56 12.56 1.5
9 COLEOFTEP A FOL), PASA (TOTAL) 0.0 3.59 1.79 1./9 0.2
P HYCCCrHILIDAE
1 HtDRCTHILIC AE ( LPIL) 0.0 3.59 % 1.79 1.79 0.2
0 TRICHCPTER A (TOTAL) 50.23 107.64 g( 78.94 28.70 9.6
0 H)DROFSYCHIDAE -

2 HYD90FSYCHE CPRIS 3.59 0.0 V 1.79 1.79 0.2g
2 POTAMrIA (LPIL) 3.59 7.18 5.33 1.79 u.7.

bJ 2 HYCPOPS)CHIDAE ( LPIL) 35.08 100.47 68.17 32.29 8.3
i O LIMNEPHILIDAE

2 LIf 3:EPHILIDAE ( LPIL) 3.59 0.0 g 1.79 1.79 0.2
0 LEPTCCEPIDAE 4
2 LEPTOCERID AE ( LPIL) 3.59 0.0 1.79 1.79 0.2
0 DIPTERA NEM ATCCERA (TOTAL) 229.64 538.01 383.93 154.09 46.9
0 CH A00 C"7 ID AE
2 CHACSCRUS (LPIL) 10.76 0.0 -

5.33 5.33 0.7
0 CERATCF030MIDAE G
2 C ER ATO."CCONIC AE ( LFIL ) 14.35 53.82 34.09 19.73 4.2
0 CHIROt:0MID A E

QAbN 2 CilIr0MC':US ( LPIL ) 7.18 3.59 5.33 1.79 0.7
NJ 2 CR t PT CCHIPCN0t'L'S ( LPIL ) 3.59 l 's . 3 5 % 8.97 5.38 1.1
CN : TAurTAPsus ( LPIL) 0.0 3.59 1.79 1.79 0.2

2 POLYFEDILUM ( LFIL) 78.94 294.02 186.58 107.64 20.8
2 FROCL/DIUS ( LPIL ) 3.59 0.0 1.79 1.79 0.2

IN 2 CC7) NC';EU7 A ( LFIL ) 43.06 0.0 21.53 21.53 0.6
A. 2 GL) P TOTEt'CIFES ( LPIL) 0.0 14.35 7.13 7.18 0.9

e. . 2 COELOTANYPUS ( LPIL) 0.0 3.59 1.79 1.79 0.*
2 PSECTFCOLADIUS (LPIL) 01.53 100.4; 61.00 39.47 7.5
2 FA?ACLAC0FEtMA (LPIL) 4L65 30.29 39.47 7.18 4.8
3 CHIRC? 'OMID AE (LPIL) 0.0 17.94 8.97 8.97 1.1
0 ECT07.7CCTA ( TOTAL ) 0.0 3.59 1,79 1.79 0.2
0 PLUM \TCLLIDAE

11 PLUMATELLA PEFEMS 0.0 3.59 1.79 1.79 0.2

DATE 03/09/79
PAGE NO 22
T600 AQUA 9/r8/77



it0RTHERtl STATES FCWER COMPANY Table 2.2-3 (cont)
FRAIRIE ISLAta NUCLEAR GENERATING PLANT

MACROItiVERTECRATE DENSITY t h"JM3ER PER SQUARE METER )

PETERSEtt DREDGE

WITHIN-SITE REFORT OCTOBER

LS TAXA C-1 C-4
- PEL
x S.E. Acx

7 8

TOTAL 308.57 1327.59 818.08 509.51 100.0DIVERSITY (H PRIME) 2.67 2.64 2.66 0.02DIVELSITY (J PRIME) 0.88 0.72 0.E0 0.08M NUMDER OF TAXA 16 13 24*

BOTTC.1 TYPE 0g
1

(D r$0VE COP 1PUTED USING SAMPLE IOS
4 4541 4542 4543 4531

4552 4553

DATE 03/09/79
PAGE NO 23
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NORTHERN STATES POWER CCMPANY Table 2.2-3 (cont)
FRAIRIE ISLAto ifJCLEAR r.ENERATING PLAT 4T

MACROINVERTE5P ATE DENSITY (NUM3ER PER SCUA"E METER )

PETERSEM CREDGE

WITHIN-SITE REPORT NOVEMBER

- REL
LS TAXA B-1 X .E. AB%

1
0 NEMATCD A (TOTAL) 31.29 32.29 -1.00 1.7
1 NEMATCDA ( LPIL) 32.29 ?2.29 -1.00 1.7
0 OLICOCHAETA (TOTAL) 406.45 466.'.5 -1.00 24.3
0 HAIDIDAE
1 NAIDIDAE (LPIL) 13.76 %
0 TUBIFICIDAE '''

11.76 -1.00 0.6

1 TUDIFICIDAE (LPIL) 455.69 455.69 -1.03 23.7
0 EPHEhERCPTER A (TOTAL) 70.94 70.94 -1.00 4.1
0 ErlfEMEP!OAE

10 HEXAGEt4IA LIMBATA 21.53 kh h 21.53 -1.00 1.1
10 NEXAGENIA (LPIL) 57.4L 'y 57.41 -1.00 3.0. y, -0 DIPTERA t4EMATCCERA (TOTAL) 1345.53 1345.53 -1.C0 70.0

0 CHAO20RIDAE '

2 CH ACCCRUS ( LPIL ) 3.59 ?-% 3.59 -1.00 0.2
0 CERA10PC00MIDAE *%w.

to 2 CERATOPO3CttIDAF ( LPIL) 17.94 17.% -1.00 0.9*
0 CHIRGilCM!CAE %g

g 2 CHIRCUCMUS ( LPIL) 337.23 %p 337.20 -1.00 17.5

[/gCD 2 09THOCLADIUS ( LPIL) 3.59 '' 3.59 -1.03 0.2
CD 2 CR IPTOCHIRONO".US ( LPIL ) 17.3.02 175.E2 -1.00 9.1

2 CRIC01CPUS ( LPIL) 3.59 $ '."9 -1.00 0.2
2 POLYPEDILUt1 (LPIL) 57.41 f'' 57.41 -1.00 3.0
2 AD LAEESMYI A ( LPIL ) 46.65 46.65 -1.00 2.4k,g2 PROCLADIUS ( LPIL ) 600.21 660.01 -1.03 34.3
2 GLYPTOTENDIPES ( LPIL) 7.18 N 7.!S -1.00 0.4
2 PSECTPCCL ADIU3 ( LPIL) 10.76 10.76 -1.00 0.6
2 PGITHASTIA 3.G7 % 3.59 -1.C0 0.2
2 EPICCCCLADIUS 3.59 3.5) -1.00 0.2
2 PARALAUTERBCRHIELLA 14.35 14.25 -1.00 0.7

TOTAL 1923.21 1923.21 -3.00 100.0
DIVERSITY (H FRIMC ) 2.43 2.43 -1.00

N DIVERSITY (J PRIME l 0.71 0.71 -1.00

N NUMBER OF TAXA 19 19
GOTTCM TYPE D

ALOVE CCMPUTED USIHG SAMPLE IDS
N 4561 4562 4563

M'
CATE 03/03/79@ PAGE f3 3

T600AGUA 9/20/77



NORTHERN STATES FCWER CCMPANf
Table 2.2 -3 (cont)

PRAIRIE ISLAN3 tiUCLEAR GENLUATING PLAtiT

MACROItJVERTEBRATE DEtJ3ITY (NUMDER PER SQUARE METER)

PETERSEtt DREDSE

WITHIN-SITE REPORT
NOVEFULER

LS TAXA - RELSTURGEON LAKE X S.E. AS%2
0 NEMATCD A (TOTAL) 111.23 111.23 -1.0L 3.11 i:EMATCD A ( LPIL ) 111.23 111.23 -1.00 3.10 OLIGOCHAETA (TOTAL) 2167.21
0 TUDIFICIDAE 2167.21 -1.00 61.3
1 TUDIFICIDAE ( LPIL) 2167.21 2167.21 -1.00 61.30 HIRUDIrlEA ( TOTAL) 10.76
0 GLOOSIPHONIIDAE 10.76 -1.00 0.3
1 HELOCDELLA STAGNALIS 10.76 10.75 -1.00 0.30 EPHEMERCPTERA (TOTf.L ) 50. " T

t) 0 ETHEt1ERIDAE 50.23 -1.C0 1.4
* 10 HEXAGEt4IA LIMBATA 32.29J 32.29 1.00 0.910 HEXAGEtJIA (LPIll 17.94 ,pM4 <1 17.94 00 0.5'
03 0 DIPTERA tJEMATOCERA (TOTAL) 1194.03
(D 0 CHACECRIDAE 1194.03 -1.00 33.8#

2 CHACBC?US (LPIL) 53.62
~

0 CERATOPOGCtiIDAE 53.02 -1.00 1.5
2 CERATOPOGCNIDAE ( LPIL) 25.12
0 CHIRONOMIDAE 25.12 -1.00 0.7
2 CHIR 0!!OMUS ( LPIL ) 369.57 369.57 -1.00 10.42 CRYPTOCHIRCt:CttUS ( LPIL) 10.76 10.75 -1.00 0.32 ABLASESMTIA (LPIL) 111.23 [S '*g2 FRCCLADIUS ( LPIL) 409.04 8'

- 111.23 -1.00 3.1
407.04 -1.C0 11.62 COELOTANYPUS ( LPIL) 215.29 215.29 -1.00 6.10 ECTCFRCCTA (TOTAll 3.59

y

x
0 CRISTATELLIDAE 3.59 -1.00 0.1

gg$8 CRISTATELLA MUCEDO 3.59 7.59 -1.00 0.1
'

TOTAL
''I 3537.C5 3537.05 -1.00 100.0DIVERSITY (H FRIME) 1.94C7% DIvERSITr (J FaIME) c.57

. 0.57 -1.00

1. 76 -1.00

NUM3ER OF TAXA 13 13pgj BOTTOM TYPE O

~ '

ABOVE COMPUTED USIllG SAMPLE IDSd '

4571 4572 4573

PATE 03/08/79
PACE 110 5
T 600 A ~iUA 9/20/77
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NORTHERN STATES POWER CC"PANY
Table 2.2-3 (cont)

PRAIRIE ISLA!C ffJCLEAR GENERATING PLAT 4T

MACROIflVERTEGRATE DEN 3ITY (NUMDER PER SQUAPE tic 1ERI

PETER 0Ett CREDGE

WIT)lIN-SITE REPORT
DISCllARrE NOVEMBER

LS TAXA Y-1 Y-2
- REL
X S.E. AB%5 60 i;EMATCUA (TOTAL ) 7.18 21.53 14.35 7.13 0.41 f.EttATCDA ( LPIL) 7.18 21.53

0 El.'DOPROC T A 14 . M 7.18 0.410.76 0.0
0 ENDCFROCTA 5.33 5.33 0.1

11 URNATELLA GRACILIS 10.76 0.0 5.33 5.33 0.10 OLIGOCHAETA ( TOTAL) 1542.00 5274.47
0 IU3IFICIDAE 3400.63 1865.61 89.5
1 E>P ANCHIUR A SO*WERBYI 3.59 0.0 1.79 1.79 0.01 TU3IFICID AE ( LPIL ) 151).29 5274.49 3400.69 1867.60 89.40 BIVALVI A (TOTAL) 0.0 14.35
0 UNICNIDAE 7.13 7.18 0.2
5 UNIC? TID A E ( LPIL ) 0.0 14.35 7.10 7.18 0.20 EP:lEt'ERORTERA (TOTAL) 7.18 14.35 13.76 3.59 0.3y 0 EFHEi!ERIDAE

t"g'10 HEXAGE!!IA LItOATA 0.0 13.76 5.33 5.33 C.1
*

N 10 HEXAGENIA (LPIL) 7.18 3.59 5.20 1.79 0.10 TRICH 0PTERA (TOTAL) 3.59 0.0 -,s n 1.79 1.79 0.00 HYDRCPSYCHIDAE D
2 HfDROPSTCHIDAE ( LPIL) 3.59 0.0 GEC2,'[ 1,79 1.79 C.00 DIPTERA net'ATOCERA (TOTAL) 333.69 303.93
0 CERATCPOOONIDAE gdM 353.El 25.12 9.4

byyg2 CERATOPOOCNIDAE (LPIL) 10.76 3.59 7.10 3.59 0.20 CHIR 0t!OMID AE Mb.2 CHIRONCMUS ( LPIL ) 111.23 W .C8 # 104.05 7.18 2.72 CRYPTCCHIRCt:CMUS ( LPIL) 139. % 251.17 ppgS1 193.55 55.62 5.12 ACLABESrt(I A ( LPIL ) 0.0 3.59 ,m d 1.79 1.79 0.02 PROCLADIUS (LPIL) 7.13 21.53

[d"Eb
M 14. T> 7.13 0.42 GLYPTOTEtCIFES ( LPIL) 64.59 0.0 32.29 32.29 0.A2 PAR ACLADOPE LM A ( LPIL) 0.0 3.59 j3t 1.7' 1.79 0.02 EPICCCCLADIUS 0.0 3.59

g
'c 1.77 1.79 0.0
', d

0 ECTCP.2CTA (TOTAL) 0.0 3.59 1.79 1.79 0.0N O CRISTATELLIDAE
N 8 CRISTATELLA t1UCEDD 0.0 3.59 ;. lM 1.79 1.79 0.0Ch. DNM' TOTAL 1905.07 5712.23 300 3. r; 1903.43 100.04OIVERSITY (H PRIttEl 1.09 C.69 0.09 0.20N DIVERSITY (; rRIt:E l 3.37 C.23 C.33 0.07A.,. NUMBER OF TAXA 11 13 L - 17g BOTTori TYPE O . j

ABOVE COMI JTED USIN3 SAMPLE ids -
-

4531 4602 4603 4611 -

4612 4613

DATE 03/03/79
Par.r Nn iT



NORTMERt. STATES POWER COMPANY Table 2.2-3 (cont)
PRAIRIE ISLAND t:UCLEAR GEtERATIt;G PLANT

MACROINVERTEERATE DEtiSITY INUMOER PER SQU ARE MOTEP )

PETERSEN D?ECCE

WITHIN-SITE REPORT NOVEMBER

LS TAXA C-1 C-4
- REL
X S.E. AB%

7 8
0 net 1ATCD A (TOTAL) 17.94 17.94 17. 9'+ 0.0 3.21 NEM& TOC A ( LPIL ) 17.94 17.94 17.9) 0.0 3.00 G LILOC!i A E T A (TOTAL) 05.10 503.26 074.49 099.37 49.50 NAIDIDAE

- ,
1 UAIDIDAE (LPIL) 3.59 0.0 D 1.79 1.79 0.30 TUBIFICIDAE
1 TUD!FICID AE ( LPIL) 01.53 5 0 3. C6
0 DIVALVIA (TOTAL) 3.59 10.76 b -

072.69 051.17 49.2
7.18 3.59 1.30 SPHAERIICAE

g1 SFHAEPIUti (LPIL) 3.59 3.59 Q 3.59 0.0 0.61 PISIDIUM ( LPIL ) 0.0 3.59 1.79 1.79 0.30 UtlICNIDAE
1 (211CNIDAE iLPIL) 0.C 3.59 1.79 1.79 0.30 EP!iENEPCPTERA (TOTAL) 3.59 3.59 3.59 0.0 0.60 E ri1EMERID AE

10 HEXAGENIA (LPIL) 3.59 3.59 3.59 0.0 0.o
g

O PLECOPTEPA ( TOTAL) 0.0 3.59 1.79 1.79 0.3
.

M 0 ISCPE7LIDAt
i 10 ICCPE RLA ( LPIL) 0.0 3.59 1,79 1.79 0.30 0 TRICHCPTEFA (TOTAL) 7.10 0.0 3.59 3.59 0.60 HTOPOP01CHIDAE

. %
2 HYC*'0?S1CHIDAE (LPIL) 7.18 0.5 % 3.! 9 3.59 0.60 DIPTERA net:ATCCERA (TOTAL) 05).75 009.(4 -- 040.00 10.56 43.70 CERATCPOCCIIIDAE

(k %% N4 CER ATOPC00NIDAE ( LPIL) 25.10 05.12 05.10 0.0 4.50 CHIR 3tOMIDAE "'N
t CHIRONCMUS ( LPIL) 50.03 0.0 - . 05.10 05.10 4.52 CRiliCCLADIUS (LPIL) 17.94 3.59 J 10.76 7.13 1.92 CRYPTCCHIPOi:CMU3 ( LPIL ) 3).47 46.65 ^GM 43.06 3.59 7.82 POLYPLDILUM ( LPIL) 39.97 125.53 - 82.53 43.06 14.92 ADLADErMrIA (LPIL) 3.59 U.0 ft 1.79 1.79 C.32 PROCLADIUS (LPIL) 43.06 14.35 08.70 14.35 5.2g 2 CCPiND'JIU?A (LPIL) 3.59 7.13 5.33 1.79 1.02 GLYPTOIEFCIPES ( LPIL) 0.0 7.13 3.59 3.59 0.60 EUXIEFFERIELL A ( LPIL) 7.18 0.0 3.59 I.59 0.6@ 2 PARACLw)OPELMA ( LPIL) 10. 76 0.0 5.35 5.33 1.02 f *0 NOCI ANZ S A (LPIL) 3.59 C.0 1.79 1.79 0.3g3 2 SAETH:RIA ILPIL) 10.73 0.0 5.33 5.33 1.0O ECTOPROCTA (TOTAL) 3.39 3.59 3.59 0.0 0.6

,
*s -

0 PLUMATELL! NAE
O 11 PLUCATELLA REPENS 0.0 3.59 1.79 1.79 0.30 CPISTATELLIDAE

DATE 03/00/79
PAGE NO 19
T 6 0 0CR 9/08/77



NCRTHERN STMES POWER COMPAt3Y Table 2.2-3 (cont)
PRAIRIE ISLAND NUCLEAR GEt1ERATIttG PLAh!

MACRCItiVERTEURATE DENSITY (tut 3ER PER SGU4RE ttETER)

PETERSEN DREDSE

WITHIti-SITE REFORT NOVEMBER

LS TAXA C-1 C-4
~ REL
X S.E. AD:f7 8

8 CRISTATELLA MUCEDO 3.59 0.0 1.79 1.79 0.3
TOTAL 315.75 790.97 554.36 033.61 100.0N DIVERSITY (H l' RIME) 3.03 1.73 2.43 0.65*

DIVERSITY ( J FRIME ) 0.90 0.67 0.7S 0.12
g

g tR#tDER OF TAXA 19 15 0 '*w BOTTOM TYFE O
G)

ABOVE cot?PUTED USING SAMPLE IDS
4621 4602 4623 4631
4632 4633

DATE 03/03/79
PAGE t:0 20
T600A9UA 9/0C/77
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TABLE 2.2-4. SUMMARY STATIST ~iCAL INFORMATION FOR PETERSON DREDGE SAMPLES
COLLECTED DURING 1978 NEAR RED WING, MINNESOTA

STATIONS MONTHS L'NTRANS FORMED TRANSFORMED

3-6 2-11 X-1 X- 3 Y-1 Y-2 X-1 X- 3 Y-1 Y-2
X-1 - * 0 0 X-1 - * O O

X-3 - * * X-3 - * *

Y-1 - 0 Y-1 - 0

Y-2 - Y-2 -

CROLT SIMILARITIES: X-3 X-1 Y-1 Y-2 X-3 X-1 Y-1 Y-2

STATIONS MONTHS

1-8 3-6,9-11 B-1 SL X-1 X-3 Y-1 Y-2 C-1 C-4 B-1 SL X-1 X-3 Y-1 Y-2 C-1 C-4
B-1 - 0 0 0 0 0 0 0 B-1 - 3 0 * 0 0 * 0

SL - 0 * 0 0 0 c SL - 0 * o o * *

X-1 - * 0 0 0 0 X-1 - * 0 0 * *

3 - 0 * O O X-3 - * t 0 *

Y-1 - 0 0 0 Y-1 - 0 * O

Y-2 - * * Y-2 - * *

C-1 - 0 C-1 - 0

C-4 - C-4 -

CROL7 SIMILARITIES: X-3 C-1 C-4 B-1 Y-1 X-1 SL Y-2 X-3 C-1 C-4 B-1 Y-1 X-1 SL Y-2

STATIONS MONTUS

1, 3- 8 3-11 B-1 X-1 X-3 Y-1 Y-2 C-1 C , B4 X-1 X-3 Y-1 Y-2 C-1 C-4
B-1 - 0 0 0 * 0 0 B-1 - 0 * 0 * * 0

X-1 - 0 0 * O 0 X-1 - * 0 0 * *

X-3 - 0 * O O X-3 - * * 0 *

Y-1 - * O O Y-1 - 0 * o

Y-2 - * * Y-2 **

C-1 - 0 C-1 - *

C-4 - C-4 -

CROLT SIMILARITIES: X-3 C-1 C-4 B-1 Y-1 X-1 Yd X-3 r-1 C-4 B-1 Y-1 X-1 Y-2

* = Significant at the a = 0.05 level

0 = No significant difference

POOR GH131N#1
276 252

2.2-94
C'

@
'



TABLE 2. 2 -5. OCCURRENCE OF BENTHIC MACR 0 INVERTEBRATE TAXA COLLECTED BY
ARTIFICIAL SUBSTRATE SAMPLER FROM THE MISSISSIPPI RIVER
NEAR RED WING, MINNESOTA DURING 1978

LIFE STAGE (LS) LISTINGS USED FOR BENTH0S TABLES:

01 - Adult 05 - Immature
02 - Larvae 06 - Juvenile
03 - Pupae 10 - Nymph
04 - Egg 11 - Colony

12 - Undetermined

$
'

w0 1. - s

2.2-95



NORTMEPN STATES PCKER CC:"PANY
TABLE 2.2 -5 (cont)

PR AIRIE ISLAND t,"JCLEAR GFNERATING PLAtlT

MACROINVERTECM ATE OCCL': PENCE REFORT

HESTER CEN3Y MULTIPLATE SAMPLER

SITE LCCATI0t4 CCOES: 1:D-1; 2:SL; 3:X-1,X-2.X-3; 4:Y-1.Y-2

J/N FEB AFR MAY JUL AUG SEP NOV CECLS TAXA 1234 1234 1234 1 34 1234 1234 1234 1234 12340 CNIDARI A (TOTAL)
G HfC?OZOA
1 Mf0PA (L?IL) 4 1234 34 3 34 342 H10RA (LPIL) 4

11 COROYLCFHO?A LACUSTRIS 1 34 23 3
1 HYC70ZCA (LPIL) 3
0 PLATYHELMINTHES (TOTAL)
1 TUREE LLARI A ( LDIll 34 3 3 4 13 34 34 34
0 NE 1ERTIt4A (TOTAL)
1 NEMERTINA ( LPIL) 34 34 34 34 34 34
0 NEMATCDA (TOTAL)
1 NEM ATOD A ( LPIL ) 34 34 34 1234 1234 34 234 1234 234
0 ENDOFROCTA
3 ENOCFRCCTA -

11 U7NATELLA GRACILIS * 3 34 34 34 34 34M 0 OLICCCHAETA (TOTAL) -

*

0 NAIDIDAE g4g
1 N\IDIDAC (LPIL) 34 34 234 1034 1234 234 234 1234 234%p" A0 0 TUDIFICIDAE

G 1 TU3IFICIDAE ( LPIL) '-h 34 2 34 1 4 34
0 LUM:7ICULIDAE 2*
1 LUMERICULID AE ( LPIL) Ly, 1, , .

0 HIRUCINI A ( TOTAL ) ' ,g
3 GLOSSIFHCNIICAE
1 PLACCECELLA (LPIL) 4
0 ERFCODELLI"AE w
1 EPPCCCELLt ( LPIL) 7y 4
6 HI7UCINEA (LPIL) 3
0 C ASTPDFOJ A (TOTAL) DA* .
O PHt3IDAE Y
l FH f SA ( LPIL) mm 3 34 39 1 34 3 4 34
0 plt.NOPDIDAE y

1 GtRAULUS (LPIL) r* 4
N 1 G AST R OPOJ A (LPIL) 'L 4 34 3
CN O BIVALVIA ( TOTAL) MM

0 SFH'ERIIDAE p-

bs [".4 21 PISIDIU'1 ('
0 ARACHNIDA (TOTA.

LI O FROSTIGMATA ty,
J2 1 ti CPAC/ PINA ( LFIL) 4 1234 1234 34 234 3

0 ISCPODA (TOTAL) gg
0 ASELLIDAE
1 AECLLUS ( LPIL) 1 4 13 4
1 ASELLIDAE (LPIL) 1
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NORTHERN STATES PCWER Cn;1PANy
TABLE 2. 2 -5 (cont)

PRAIRIE ISLAND NUCLEAR GENEPATING PLANT

MACPOItiVERTECPATE CTCU?WENCE REPORT

HESTER DEN 3Y tULTIPLATE Sit'PLER

SITE LCCATIOid CCDES: 1:3-1; 2:SL; 3=X-1,X-2.X-3; 4 Y-1.Y-2

JAN FEB APP MAY JUL A L'G SEP NOV DECL5 TAXA 1234 1234 1234 1234 1234 1234 1234 1234 12340 TAENICPIER*GIDAE
10 TAENIOPTERYX (LPIL( 310 STROPHOPTERYX ( LPIL) 34

0 PERLIDAE
10 PERLESTA (LPIL) 2
10 PERLIDAE (LPIL. 1

0 IEOPERLICAE
10 ISOPEPLA (LPIll 3 34 42 ISOPERLA (LPIL) 1
10 PLECCPTEPA ( LPIL) g 23

0 CCLECPfEP<A PCL1PHAGA ! TOTAL) CQ<J--0 ELMICAE
,_71 STENELt:IS (| FIL) PW 4 2

2 CUDIRAPHIA .LPIL) D ''Q*M 4
1 ELHIDAE (LPIL) 7 3*

g 0 TPICHCPTERA (TOTAL) fi h| 0 H D"0PSYCHIDAE %O 2 H DPOPSrCHE cH ISC 22 1234 1234 234 1234 2342 H(CECPSYCHE ( LPIL ) N 12 1234 1234 234 1239 33 MfDRCPS CHE (LPIL) D;'j 1 1234 234 32 CHEL?tATOPSrCHE ( LPIL Q-Qg 1 4 1234 1234 23+ 1234 343 CHEUMATCPSVCHE ( LTIL) e 1 1234 34 32 PO T Att f f A |LPIL) .cy 12 4 234 234 1234 2342 HYDPCPSrCHIDAE (LPIL) % 43 1234 1034 234 1234 2343 H1DROPSYCHICAE (LPIL) [T,% 3
0 HYDRO?TILIDAE \g,gVN 2 H YDRCPTIL A ( LPIL ) 1234 34y 2 AGPAYLEA (LPIL) 12 3 1234 ,

10 AORAYLE A ( LPIL ) [' d 1@ 2 0?TH3TRICHI A ( LPIL) L.n y 34 4 42 H107C?TILIDAE (LPIL) , .- y s 2 3N 3 HYEROPTILIDAE (LP!L) [[ 2 3
Um' 0 LEPTCCEPIDAE 's..

3 NECTCPS rC1'E (:L EPTOCELL A )( LPIL ) <-C.h 1@ 2 UECTOPSYCHE ( L EPTCCELLA lf LPIL) l.I , U11
3 32 CEP/CLEA ( : A T:GI. E00E S )( LPIL s );' k # 234

2 LEFTCCEQIDA: (LPIL) #. **
3

0 E?ACHrCENTRIDAE f .1:i.f,3
2 ERt CH r CE N T.iU3 ( LPI L ) 1
0 PCLYCENTFCP2OIJAE
O CIRhE LLL'S ( LPIL ) 34 34 34 34 1 342 NLUPECLIPSIS (LP!L) 23 1234 234 234 123, 34
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NORTHERN STATES PCWCR CCMFINY TABLE 2.2-5 < cont)
PRAIRIE ISLA!;D NUCLEAR CENEPATING PLANT

ttACFOIN"iERTECRATE OCCURRENCE REPORT

HESTER ODQY tidLTIPLATE SAMPLER

SITE LOCATICN COCES: 1:B-1; 2:SL; 3:X-1,X-2.X-3; 4:Y-1.Y-2

JAN FEB AFP MAY JUL AUG SEP NOV OEC
LS TAXA 1234 1234 1234 1234 1234 1234 1234 1234 1234 ' w

3 NEUPECLIPSIS ( LPIL) 3 234 -

2 FOLYCENTROFUS ( LPIL) 2
2 PULYCENTROPODICAE 34 34 13 234 4 .*
3 TRICHOPTEPA ( LPIL ) 1234 1234 1 34 234 3
2 TRICHOPTEPA (LPIL) 1 34 2 4 1 " Ft
0 DIPTERA NE!*ATCCERA (TOTAL ? >-
0 TIFULIDAC

--

"

3 TIPULIDAE (LPIL) 4 %'

0 CHACCORIDAE . #-

2 CH ACECFUS ( LPIL) 4
0 CCFATCF000HIDAE
2 CE 7 ATCFCGCHID AE ( LPII. ) 34 3 4 W~y

. O CHIPCNCMIDAE %'"JD
M 2 CHIPONOMUS ( LPIL) 34 4 gg

2 09THCCLADIUS iLPIL1 1034 234 pA..{
2 CRYPTCCHIFONOMUS (I SIL) s 1 *

2 CDICOTCPUS ( LPIL ? 234 34 234 1234 1234 13 4 123 234 EMd
f6#2 TANYTARSUS ( LPIL ) 24 234 1234 1234 1234 234 1234 34

2 DICROTEt:DIPES ( LPIL) 1234 1234 34 34 1234 g '.

2 FOLMEDILU:t i LPIL) 1234 1234 1234 234 1234 34 g%' '*,2 ABLALESMYIA tLPIL) 4 4 1234 1234 1234 234 1234 4
' *

AD('[vg)2 f tICRCT EN11 PES ( LPIL ) 1
* FFCCLAJIUS ( LP!L) 4 4 3 4
2 CORtNCNEURA (LPIL) 24 3 3 4 >

0 PARACHIPCNOMUO iLFIL) 34 1234 1234 .
*

**2 GLYPTOTD7!PCS ( LPIL) 34 3 4 1034 1234 1234 234 1034 34

N 2 EUKIEFFEPIELLA (LPIL) 123 12 4 M
2 THIENE|1P:NIELLA 24 ''34 1234 1034 3 1234 34
2 STENCCHIR0!:OMUS ( LPIL) 4

} 2 TANYFUS (LPIL) 3
2 TRISSOCLADIUS ( LPIt.) 4 4
2 PSCCIROCLADIUS ( LPIL) 23 _se 1234 1234 234 1234 34g
2 GC E LD ICHIF CtC'"US 34C 2 MICPOPCEC1RA (LPIL) 3

Ni 2 Et'CCCHIRC: CMU3 ( LPIL ) 4 23
2 NILOTANYPUS (LPIL) 234 2 2
2 CCILLIA (LPIL) 3

2 TRICHOOLAQIUS 4
2 KIEFFEOULUS 1

3 CHIFONCTfD AE ( LPIL) 4 9 3 1234 1234 1234 234 34 3'

CHIPCNCMIDtF (LFIL) 2 2 4 9 4 1

3 sit:ULI!DfE



NORTHERN STATES FCWER COMPANY TABLE 2. 2 -5 (cont)
FRAIRIE ISLAh3 NUCLEAR GENEPATING PLANT

t'ACROINVERTEER ATE CCCUSRENCE REPCRT

HESTER CEt!DY F1ULTIPLATE SA"DLER

SITE LCCATICN CCDES: 1:B-1; 2:SL; 3:X-1.X-2.X-3; 4:Y-1,Y-2

JAN FEB AFR MAY JUL AUG SEP NOV CEC
LS TAXA 1234 1034 1234 I234 1234 1034 1034 1034 1234

3 SIMULIUM ( LPIL) 12 4
2 git'ULIUM ( LPIL ) 1234
2 sit;ULIID AE ( LPIL) 4 1234
3 sit ULIIDAE ( LPIL) 1034
9 DIPTERA CRACHYCEEA (TOTAL)
O STR ATI0t1 YID AE
2 hE!!OLETUS 1
0 RHAGIONIDAE

N 2 ATFE2IX 1
*

0 Et1PIDID A Eg
g 2 EMP10IDAE (LPIL) 1 1234 234 123

H 3 It1P!DIDAE (LPIL) 12 4 3
O O ECTCFRCCTA ( TCTAL)
O 0 LCPHOFODIDAE

8 FECTINATELLA MAGNIFICA 34 1 3
0 PLUMATELLIDAE

11 PLUMATELLA REPENS 34 34 1 34 234 3 '+ 1034 34
0 PALUDICELLIDAE

11 PALUDICELLA ARTICULATA 1

0 CRISTATELLICAE
P CRISTATELLA M'JCE00 4 234 34

DATE 03/21/79
PAGE NO 5
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TABLE 2.2 6.
SUMMARY OF BENTHIC DATA COLLECTED BY ARTIFICIAL SUBSTRATE SAMPLER

IAN CB MR APR MAY JLT JLL AFC SEPT OCT !* W DECStation 5-1
Density (No./m ) N5 NS Ns NS $;0,uR6.08 NS 16,.26.24 19.246.47 NS NS 15.0a0.71 NSDiversity (H') (H') NS N3 NS NS 2h NS 3.36 2.87 NS NS 2.87 NsDiversity (J') (J') NS NS NS MS .52 NS .71 .74 NS NS .72 NSNo. Taxa (N) a NS KS NS 32 Ns 45 23 NS N$ 25 NS

Station SL
(Sturgeon Lake)

,

Density (No./m') 2.69 2.59 Ni * 18 0. 34 18,50).s. N3 18,420.30 15,1%.75 17,299.li Ns 13.510.65 34.99Diversity (C') (H', 0.00 0.00 Ns 1.87 2.33 NS 2.h3 1. 34 2. b 's 3 1. 31 1 ..Diversity (J') (J') 0.00 0. tXI NS .19 .54 Ni 60 .El .07 NS 81 72No. Taxa (N) 1 I NS 9 32 Ni 38 23 22 Ns ..

Station X-1
(Intake) *
Density ( % > . / c',) 0.00 5.33 N9 NS 34.106.50 NS 18,615.3-) 13,745.91 21.164.66 Ns 12,432.7') 1 31.8oDiversity (H') (H') 0.00 0.00 Ns NS 1.82 Ni '.45 3.29 2.9) Ns 3.4h 2.e8 gDive rsi t y ( J') (J') 0.00 0.00 Ns NS .41 NS .58 .79 .67 Ns .8) .91No. Ta x.a (N) 0 2 Ns NS 35 NS 29 26 28 Ns 27 18 1%

Station X-2

g (Intake)
~

g Density (No./my) 17,952.09 '410.12 NS 913.80 15.963.62 NS 27,147.45 35 M77.25 51,015.51 ':S 32,142.06 12, C h . 29
{y~

O Diversity (u') (H') .22 1.27 ss .97 .33 Ns .76 2.8e .a1 s 1.*7 81g Diversity (J') (J') .09 .66 Ns 47 . :M NS 20 .65 25 ss 1. 8 23No. Taxa (N) 9 6 Ns 9 2. Ni 21 11 20 fS 26 25

S'ation X-3
(Rectre. Canal) "
Density (No./m ) 2642.62 6016.05 N3 2 f:M8.27 108,920.56 Ns 29.041.94 67,351.91 27,631.84 Ns 60,581.18 10,707.7) h&Diversity (H') ('I' ) 59 .a8 NS 52 .35 NS 2.07 1.40 2. 34 Ns .79 .85 [4%5Diversity (J') (J') .37 .50 N3 . 10 .09 NS .46 . 16 57 Ns 2) 2.No Taxa (N) 6 5 NS 8 22 NS 14 22 2) Ns 19 20

3

Station Y-1
( Di sc ha r y e ) =

N Density (No./m ) 24 7 3. C9 1130.25 Ns 231).58 28.420.12 NS 20,295.99 48,266.9) 62,626 36 NS 39,5%L 16 ),0 7 th . 5 8 EW3Diversity (H') (H') .87 9) NS .81 1. 31 NS .99 1. 19 1.03 55 1.98 1.40 yy'Diversity (J') (J') .35 .45 NN 28 29 NS 2. . 36 26 NS .44 .3i
'@ No. Taxa (N) 12 10 Ns 15 19 NS 27 29 27 NS 34 27 MG

Stati m v.
(Dis hargel ,

(9 De n s t r y (ks./m') 0.00 8.07 Ns NS 2, 7w . 6 7 ' + ,'475.21 19,118.M2 20,2 7.55 NS .2,970.91 152.51 .nemDiversity (H') (H') 0.00 25 Ni NS 1.64 Ni 2.74 3.40 2.69 N5 2.9. 2.45Diver sit y ( J') ( l') 0.00 25 \S I9 M 6I IY bE SS 72 78
g % gy, 0 1 N4 N1 12 s il .' 4 21 NS 26 16

NS = NOT SAMJLED

* ONLY ) R1PLICATES Lol.I.F CTf D

$ PEPLICATL 2 LesT



2TABLE 2. 2 -7. MACR 0 INVERTEBRATE DENSIIY (#/m ) AND RELATIVE ABUNDANCE FROM
SAMPLES COLLECTED BY ARTIFICIAL SUBSTRATE SAMPLER NEAR RED
WING, MINNESOTA DURING 1978

LIFE STAGE (LS) LISTINGS USED FOR BENTH0S TABLES:

01 - Adult 05 - Immature
02 - Larvae 06 - Juvenile
03 - Pupae 10 - Nymph
04 - Egg 11 ','olony

12 - Undetermined

I N',W Wj
o Avp u, gv*

. . ~4t,1|f .;Q
9':3

. .b Q.),.

/6?d
G ?Q p

(s:eQif..

O$
(b'h),x <p

'

[:(:&
a)s
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NC9THERN STATES FCWER CC"PANY
Table 2.2 -7 (cont)

PRAIRIE ISLAND IUCLEAR GENERATING PLANT

MACROINVERTEE. RATE GENSITY (NUM2ER PER SQUARE METER)

HESTER-DEt:3Y MULTIPLATE SAMPLER

WITHIN-SITE REPCRT
INTAKE JANUARY

L3 TAXA X-1 X-2 X-3
- REL
X S.E. AEX

3 4 5
0 PLAT 1HELMINTHES (TOTAL) 0.0 5.33 8.07 4.49 2.37 0.11 TURCELLAR!A-(LPIL) 0.0 5.38 8.07 4.49 2.37 0.10 NEMERTINA (TOTAL) 0.0 113.02 220.67 111.23 63.71 1.61 NE t'O R TINA (idIL) 0.0 113.02 220.67 111.23 6 3.71 1.60 iEMATODA (TOTAL) 0.0 465.55 137.24 200.93 133.12 2.91 t:Et1 ATCD A (LPIL) 0.0 465.55 13/.24 200 93 133.12 2.90 OLICCCHAETA (TOTAL) 0.0 17333.54 2247.04 6520.52 5443.79 93.10 NAIDIDAE
1 NAIDIDAE ( LPIL) 0.0 17330.46 2244.35 6524.93 5441.47 95.00 TUCIFICIDAE
1 TU3IFICIDAC (LFIL) 0.0 8.07 2.69 3.59 2.37 0.1g 0 G ASTROPCO A ( TOTAL ) 0.0 10.76 29.60 13.46 8.65 0.2. O FHYSIDAE

M 1 FHYSA (LPIL) 0.0 10.76 29.60 13.46 8.A5 3.2h 0 EPHit1EROPTER A ( TOTAL ) 0.0 2.69 0.0 0.90 0.90 0.0o O CAENIDAE
4s 10 C AENIS ( LPIL) 0.0 2.69 0.0 0.90 0.90 0.00 DIPTER A ICMATCCERA (TOTAL) 0.9 16.15 0.0 5.33 5.30 .10 CHIRCtOMIDAE

2 CRICOTOPUS ( LPIL) 0.0 5.38 0.0 1.79 1.79 0.02 GLYPTOTENDIPES (LPIL) 0.C 10.76 0.0 3.59 3.39 0.1

TOTAL 0.0 17952.09 2642.62 6864.93 5595.84 100.0DIVERSITY (H PRIME) 0.0 0.22 0.69 0.30 0.00DIVERSITY (J FRIt1E) 0.0 0.09 0.37 0.15 0.11NUMrER CF TAXA 0 9 6 9
BCTTCM TIFE 0

ACOVE CCMFUTED USING sat'PLE IDS
N 06021 26 t' 20 26023 26024 ,#q 26031 25032 26033 26034 ,d *

26041 26040 26043 26044 Acs r,_ $3e e-r
,-

. TDATE 03/14/79N 'PAGE t:0 6 ji -yC' 7600ACUA 9/08/77 gQ\[ _gd, - -
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'
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NORTHERN STATES FOWER CCMPANY
Table 2.2-7 (cont)

PRAIRIE ISLAt"J NUCLEAR GENERATING PLANT

MACROINVERTECRATE DENSITY (NU"SER PER SQUARE METER)

HESTER-DENDY MULTIPLATE SAMPLOR

WITHIN-SITE REFORT
DISCHARGE JANUARY

'

. - RELLS TAXA Y-1 Y-2 ' '

X S.E. AL%

0 Ct1IDARIA (TOTAL) 5.36 0.0
0 HYDROZOA 2.69 2.69 0.2

3
1 HYDRA ( LPIL) 5.38 0.0 MD 2.69 2.69 0.20 FLAT)HELMINTHES (TOTAL) 5.33 0.0 0.69 2.69 0.21 TURSELLARIA-(LPIL) 5.!3 0.0 7'M 2.69 2.69 0.20 NEMERTINA ETOTAL) 5.33 0.0 2.69 2.69 0.21 NEMERTINA (LPIL) 5.33 0.0 2.69 2.69 0.20 NEMATOD A (TOTAL) 172.23 0.0 86.11 E6.11 7.01 NEMATCDA (LPIL) 172.23 0.0 $ 86.11 86.11 7.0N 0 OLIG 2 CHAETA ( TOTAL) 2222.82 0.0 1111.41 1111.41 8'r . 9

*
O NAIDIDAE M
1 NAIDIDAE (LPIL) 2155.54 0.0 [1* * 1077.77 1077.77 87.2H 0 TUDIFICIDAE gqO 1 TUBIFICID AE ( LPIL) 67.08 0.0 33.64 33.64 2.7* /m0 AMFHIFCD A ( TOTAL) 2.69 0.0 *

1.35 1.35 0.10 HYALELLIDAE *
1 HYALELLA AZTECA 2.69 0.0 FM 1.35 1.35 0.10 DIPTEPA NEMATCCERA (TOTAL) 59.20 0.0

g[;||:D'y
29.60 29.60 2.40 CHIRCNOMIDAE

gg,I32 CRYPTOCHIRONOMUS ( LPIL) 8.07 0.0 - 4.C4 4.04 0.32 CRICOTCPUS (LPIL) 40.37 0.0 "t '^t 20.13 20.18 1.64
2 FRCCLADIUS (LPIL) 2.69 0.0

~

1.35 1.35 0.12 GLYPTOTENDIFES ( LPIL) 5.33 0.0 pc d* 2.69 2.69 0.23 CHIRCNCMIDAE ( LPIL) 2.69 0.0 u 1.35 1.35 0.1

TOTAL 2473.09 0.0 1236.54 1236.54 100.0N DIVERSITY (H FRIME ) 0.87 0.0 0.43 C.43q DIVERSITY (J FRIME ) 0.35 0.0 0.18 0.13ffJMDER OF TAXA 12 0 12@ BOTTCM TYPE O

N ABOVE COMPUTED USI G SAMPLE IDS
p. 2605i 26050 26053 26054

26061 26C62 26063 26064

DATE 03/14/79
PAGE NO 9
T600A;UA 9/28/77
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NORTHERN STATES PC' ER CCt!PANYA

Table 2.2-7 (cont)
PRAIPIE ISLAND tiUCLEAR GENERATING PLANT

MACROINVERTESRATE DENSITY (trJMSER PER SQUARE F1ETERI

HESTER-DENDY NULTIPLATE SAMPLER

WITHIN-SITE REPORT
APRIL

,

LS TAXA STURGEON LAKE
- REL

c X S.E. AB%2 ;
0 OLIGOCHAETA (TOTAL) 57.41

-

0 NAIDIDAE 57.41 -1.00 15.1
1 NAIDIDAE (LPIL) 50.23 k- 50.23 -1.00 13.20 TUDIFICIDAE ,

'
i1 TUBIFICIDAE ( LPIL) 7.18

m.-

g, . . J ' 7.18 -1.00 1.90 BIVALVIA (TOTAL) 3.59N 0 SPHAERIIDAE 3.59 -1.00 0.9
' 1.--1 PISIDIUr1 (LPIL) 3.59g

, 3.59 -1.00 0.9i 0 DIPTEP A NEttATOCERA (TOTAL) 319.34 ,G -

H 0 CHIRCNCMIDAE - 319.34 -1.00 84.0
O 2 CRICOTOPUS (LPIL) 129.17 4, 129.17 -1.00 34.0* 2 TANYTARSUS ( LPIL) 63.17 5 68.17 -1.00 17.92 CCR YNCNEURA ( LPIL ) 3.59

2 THIENEttANNIELLA 3.59 '$-- ~ _ 3.59 -1.00 0.9
'

' ' , ~ * 3.59 -1.00 0.92 PSECTRCCLADIL'S ( LPIL) 111.23 1.- 111.23 -1.00 29.2E CHIRCNOMIDAE (LPILI 3.59 7,. y 3.59 -1.00 0.9-,y
TOTAL 380.34 -~~ 380.34 -1.00 100.0DIVERSITY (H PRIMEi 1.87 d ._ _ . 1.87 -1.00DIVERSITY (J PRIME) 0.79

,[.- 9

_ ^

0.79 -1.00NUMEER CF TAXA 9 ?BOTTCM TYPE O
,_-

3
ADOVE cot 1PUTED USING SAMPLE IDS

g 26151 26152 26153

N
DATE 03/14/79O
PAGE NO 2
T6 0 0 AG'JA 9/28/77

N
C'
N



NORTHEPN STATES POWER CCMPANr Table 2.2-7 (cont)
FRAIRIE ISLAND h"JCLEAR CEMER ATINS PLANT

M ACROIh"/ERTEERATE CEt: SIT r (h'JMDER FER SOUARE t'ET ER )

HESTER-CEt:DY t'ULTIPLATE S AMPLER

WITHIN-SITE PEFCNT INTAKE APRIL

AhLS TAXA X-2 X-3 x S.E.

[4- 1.35 1.35 0.1

0 PLATYHELM!r4THES (TOTAL) .69 .0 '- 1.35 1.35 0.1
1 TURCELLAPIA-(LPIL) 2.69 0.0 -

0 NIMERTINA (TOTAll 131.86 106.4a #N 109.17 0.69 8.5
1 t;Ett:R tit:A (LPIL) 131.06 106.43 'e md 109.17 0.69 8.5
0 NOMAT0]A (TOTAL) 10. 76 8.07 - 9.40 1.35 0.0
1 t;EttATCDA ( LPIL ) 10. 76 8.07 N' 9.40 1.35 0.6
0 CLIC0ctf AETA ( TOTAL) 731.97 1929.49 1330.73 593.76 C3<1
0 tRIDIDAE
1 N tIDID AE ( LPIL) 731.97 1909.49 I 1330.73 593.76 C3.1
0 GASTRCr00A (TOTAL) 0.0 2.69 # 1.35 1.35 0.1

9 0 FHiSIDAE y.e <

hpN, 1.35 1.35 0.1
* 1 FHTSA (LPIL) 0.0 0.69
N O DIPTERA NEMATOCEPA (TOTAL) 53.80 16.15 !4.93 18.C* 2.3
h 0 CHIR CNO:!ID AE f~ N.
ps O CRICOTCPUS ( LPIL) 2.69 0.0 1.35 1.35 0.1

[g0 0 TANf1 A" SUS ( LPIL ) 29.60 8.07 10.e4 10.76 1.0
0 FARACHIPCt:0?t' S ( LPIL ) 8.07 0.0J 4.04 4.04 0.3
0 FSECTRCCLADIUS ( LFIL) 13.46 5.33 9.42 4.04 0.6
3 CHIRC :0MID AE ( LPIL ) 0.0 0.69 1.35 1.35 0.1
0 ECTCFROCTA (TOTAL) 0.69 5.33 4.04 1.35 0.3
0 P LU; ? *.T E L LID A E #.,Q '

#11 PLUt1ATELLA REPENS 0.69 5.38 4.04 1.35 0.3

TOTAL 933.80 2003.27 ' 1511.03 577.03 100.0
DIVERSITY (H FRIME ) 0.97 0.50 0.75 0.03
DIVEPSITY (J FPIME) 0.47 0.30 0.33 0.09
NUMOE7 CF TAXA 9 8 11
EOTTCM TYPE O

N
N ACO'lE CCMPUTED USTNG SA''PLE IDS

06171 06170 26173 06174
06161 06130 26133 06184

N DATE 03/14/79
Q FASE ?!O 5

Cp T600AGUA 9/08/77
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NORTHERN STATES POWER COMPANY Table 2.2 -7 (cent)
PRAIRIE ISLAND NUCLEAR GENERATING PLANT

MACROINVERTEERATE DENSITY (NUMBER PER SQUARE METER)

HESTER-DENDY MULTIPLATE SAMPLER

WITHIN-SITE REPORT pgy -.

'

LS TAXA B-1 ..^
- REL
X S.E. AB%

1 k
2 MICROTE!!DIPES (LPIL1 3.57 g 3.59 -1.00 0.02 PARACHIPC lCMUS ( LPIL) 21.53 21.53 -1.00 0.12 GLYPTOTEt:DIPES ( LPIL) 64.59 a- 64.59 -1.00 0.32 EUKIEFFERIELLA ( LPIL) 154.29 %' ~. 154.29 -1.00 0.82 THIENEMANNIELLA 222.45 222.46 -1.00 1.1-

2 PSECTROCLADIUS (! PIL) 635.09 635.09 -1.00 3.2M 3 CHIRONOMIDAE (LPIL) 670.97 670.97 -1.00 3.3r*
0 SIMULIIDA*

I 2 SIMULIIDAE ( LPIL) 1977.04 1977.04 -1.00 9.8ps 3 SIMULIID AE ( LPIL) 2181.56 2181.56 -1.00 10.9
DW TOTAL 20086.08 .- 20086.08 -1.00 100.0DIVERSITY (H F11ME ) 2.31 2.31 -1.00DIVERSITY ( J PRIML ) 0.52 0.52 -1.00PU1EER OF TAXA 32 32

BOTTOM TYPE 0

ABOVE COMPUTED USING SAMPLE 105
26211 26213 26214

MISSED SAMPLE IDS
26212

N
N DATE 03/14/79
m PAGE NC 4

T600 AQUA 9/28/77
.

%!
-_.
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NORTHERtl STATES POWER COMPANY Table 2.2-7 (cont)
-RAIRIE ISLAND N'JCLE AR GENERATIt4G PLANT

MACR 0 INVERTEBRATE DENSITY (nut'SER PER SQUARE METER)

HESTER-DENDY MULTIPLATE SAMPLER

WITHIN-SITE REPORT DISCHARGE MAY
- REL

LS TAXA Y-1 Y-2 X S.E. ABX

6 7
0 CNIDARIA (TOTAL) 137.24 48.44 92.84 44.40 0.4

C HTCROZOA
1 HYDRA (LPIf 1 131.86 48.44 90.15 41.71 0.4

2 HYDRA ( LPIL) 5.38 J.0 2.69 2.69 0.0

0 PLATYMELMINTHE5 (TOTAL) 8.07 0.0 4.04 4.04 w.0
1 TURBE LLARI A-( LPIL ) 8.07 0.0 4.04 4.04 0.0

0 NEMERTINA (TOTALI 139.94 2.69 71.31 68.62 0.3

1 NEMERTINA ( LPI! ) 139.94 2 . t> 9 71.31 68.62 0.3

0 NEMATCDA (TOTAL) 91.50 34.98 63.24 28.26 0.2

1 NE*1ATOD A ( LPIL I 91.50 34.93 63.24 28.26 0.2

0 OLIGOCHAETA (TOTAL) 22244.35 16022.61 19133.40 3110.87 74.7

y 0 NAIDIDAE
- 1 NAIDIDAE (LPIL) 22241.66 16022.61 19132.13 3109.53 74.7
M 0 TUBIFICIDAE

h 1 TU3IFICIDAE ( LPIL) 2.69 0.0 1.3F 1.35 0.0

p 0 GASTROPODA (TOTAL) 18.84 0.0 9.42 9.42 0.0

0 0 PHYSIDAE
1 PHYSA ( LPIL) 5.38 0.0 2.69 2.69 0.0

0 PLANO 2BIDAE
1 GYRAULUS ( LPIL) 5.38 0.0 2.69 2.69 0.0

1 GASTROF0DA (LPIL) 8.07 0.0 4.04 4.C* 0.0

0 ARACHNID A (TOTAL) 2.69 2.69 2.69 0.0 0.0
0 FRCSTICMATA
1 H1DR ACARINA ( LPIL) 2.69 2.69 2.69 0.0 0.0

0 ISOPCDA (TOTAL) 2.69 0.0 1.35 1.35 0.0

0 ASELLIDAE
N 1 ASELLUS (LPIL) 2.69 0.0 1.35 1.35 0.0

N O AMT'HIPODA (TOTAll 5.38 0.0 2.69 2.69 0.0

CN O CRAN 00t4YCIDAE
1 CR ANS0!!YX CRACILIS 5.38 0.0 2.69 2.69 0.0

0 EPHEMEROPTERA 4 TOTAL) 48.44 309.47 178.96 130.52 0.7

SN O BAETIDAE
N! 10 CENTROPTILUM ( LPIL) 10.76 0.0 5.38 5.38 0.0

N 10 BAETIS ( LPIL) 2.69 16.15 9.42 6.73 0.0

10 PSEUDCCLECtl ( LPIL) 0.0 204.52 102.26 102.26 0.4

10 CLCECH ( LPILI 0.0 5.TS 2.69 2.69 0.0

0 HEPT AGENIIC AE
10 STENOMEMA ( LPIL: 2.69 2.69 2.69 0.0 0.0

10 HEPTAGENII0 AE ( LPIL) 0.0 5.33 2.69 2.69 0.0

0 CAENIDAE
10 CAENIS ( LPIL) 26.91 5.38 16.15 10.76 0.1

10 EPHEMEROPTERA ( LPIL) 5.38 69.97 37.67 32.29 0.1

DATE 03/14/79
PAGE NO 23
T600AOUA 9/7A/77



t40RTHERN STATES FOWER COMPAtlY Table 2. 2 -7 (cont)
PRAIRIE ISLAPO NUCLEAR GENERATING PLAT 4T

MACROINVERTEERATE DENSITY (NUMSER PER SQUARE METER)

HESTER-DEtOT MULTIPLATE SAMPLER

WITHIN-SITE REPORT DISCHARGE MAY

LS TAXA Y~I Y'2 - REL
X S.E. ABZ6 7

0 COLE 05. ERA FOLYPHAGA (TOTAL) 0.0 2.69 1.35 1.35 0.00 ELMIDAE
1 STENELMIJ ( LPIL) 0.0 2.69 1.35 1.35 0.00 TRICHOPTERA ((OTAL) 228.74 8.07
0 dYDROPSYCHICAE 118.41 110.33 0.5

2 CHE sMATCPSYCHE ( LPIL) 0.0 2.69 1.35 1.35 0.00 HYDR JPTILIDAE
2 ON THOTRICHIA ( LPIL) 51.13 2.69
0 LEPTOCEPIDAE 26.91 2 e.22 0.1

2 CERACLEA (:ATHRIPSODES)( LPIL) 118.41 2.69 60.53 57.Bo 0.20 POLYCENTRCPOOIDAE
2 CYRtiELLUS ( LPIL) 48.44 0.0 S 24.22 24.22 0.12 FOLYCENTROPODIDAE 5.3S 0.0 2.69 2.69 0.03 TRICHOPTERA ( LPIL) 5.33 0.0 2.69 2.69 0.00 DIPTERA NEMATOCEPA (TOTAI.) 5473.62 6356.29 5914.95 441.33 23.10 CERATOPCOCNIDAE

bJ 2 CEPATOPOGONIDAE (LPIL) 21.53 2.69 12.11 9.42 0.0*
O CHIRONC;1IDAE

f 2 CHIPONOMUS ( LPIL) 2.69 0.0 1.35 1.35 0.0p 2 CRTHOCLADIUS (LPIL) 2.69 0.0 1.35 1.35 0.0bJ 2 CRICOTCPUS ( LPIL ) 212.59 1501.61 857.10 644.51 3.3C) 2 TANYTARSUS (LPIL) 29.60 379.44 204.52 174.92 0.82 DICROTEN3IFES ( LPIL) 142.63 113.02 127.83 14.80 0.52 POLYPEDILUM (LPIL) 13.46 94.19 53.82 40.37 0.22 ABLACESt1YIA ( LPIL) 201.83 26.91 114.37 87.46 0.42 PRCCLADIUS (LPIL) 13.46 2.69 A.07 5.33 0.02 PAR ACHIRC"CMUS ( LPIL) 325.62 10.76 168.19 157.43 0.7
'

2 GLY.:TOTEt0IPES ( LPIL) 947.26 113.02 '

533.14 417.11 2.12 THIENEMAt04IELLA 13.46 349.84 181.65 168.19 0.72 PSECTROCLADIUS ( LPIL) 3048.98 2249.73 2649.35 399.62 10.32 NILOTAtiTPUS ( LPIL) 2.69 8.07
_ 5.38 2.69 0.03 CHIRCNot1IDAE (LPIL) 495.16 473.63 484.39 10.76 1.9N 2 CHIPONOMIDAE ( LPIL) 0.0 2.69 1.35 1.35 0.0N O SIMULIIDAE

O 2 SIMULIIDAE (LPIL) 0.0 640.47 320.24 320.24 1.33 SIMULIIDAE (I PIL) 0.0 387.51 '

193.76 193.76 0.80 ECTOPROCTA (TOTAL) 18.84 10.76 14.80 4.C4 0.1N 0 LOPHOFCDIDAE
N! 8 PECTINATELLA MAGNIFICA 8.07 5.33 6.73 1.35 0.0CO O PLUMATELLIDAE

11 PLUMATELLA REPENS 10.76 5.38 8.07 2.69 0.0

TOTAL 28420.32 22793.67 25609.49 2810.82 ICO.0

DATE 03/14/79
PAGE NO 24
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NCRTHERN STATES POWER COMPANY Table 2.2 -7 (cont)
PRAIRIE ISLAND NUCLEAR GENEPAT!NS PLANT

F1ACROINVERTEERATE CEtiSITY (? cia:R P:P SQUA'7E F1ETER ) ep.

HESTEP-CEt:DY MULTIPLATE SAMPLER N
N

WITHIN-SITE REPC9T JULY

LS TAXA B-1
- REL
X S.E. AEX N

1 NO CNICARIA (TOTAL) 2.69 t* 2.69 -1.C0 0.0
0 Hf0POZOA vex

['*M# [?ii 0.69 -1.03 0.011 CC73fLOPHCRA LACUSTRIS 2.69
0 NEMAT 00A (TOTAL) s.60 29.00 -1.C0 0.2
1 NEMATCDA (LPIL) 09.60 k %'m - 29.63 -1.03 0.2
0 OLICCCHAET A ( TOTAL ) 196.45 CZ2 U 196.45 -1.C3 1.2

(*[,h ^70 NAIDIDAE
1 t:AIDIDAE (LPILI 172.23 'j 172.23 -1.C0 1.C

[0 TUCIFICIDAE
\ >j .

k,.b. ~)
1 TUCIFICIDAE (LPIL) 01.53 - 01.53 -1.C3 0.1

k(t?
'-[4

0 LUM:7ICULICAE
l Lt"CRICULIC AE ( LPIL) 2.69 2.69 -1.03 0.0

?FJ 36.cl -1.C3 0.30 AT ACHNID A ( TOTAL ) 56.51
0 F?OSTICMtTA CC ,)
1 HYDR ACf 7 int ( LPIL) 56.51 .?S E6.51 -1.00 0.3M 0 ISOP00A (T0TAL) 1o.15 Dj 16.15 -1.C3 0.1,

0 ACELLIDfEg
: 1 ASELLUS ( LPIL) 13.46 13.46 -1.C3 0.1g't R73-* 1 ASELLIDAE (LPIL) 0.67 g.s, 2.69 -1.03 0.0

N O A'*" iI F03 A (TOTAL) 5.33 *4 |% 5.33 -1.C3 0.CN
0 HrALELLIDAE '* k'[

'%Q 5.28 -1.00 0.0l HrALELLA AZTECA 5.3t
0 EPHENEPCPTECA ( TCTAL ) 923.34 g.47 9:3.34 -1.J3 5.6
0 SIPHLONU7IDAE NN'-?,' )-10 ICCNTCHI A ( LPIL) 5.33 "g " j 5.33 -1.C3 0.0
0 EAETIOfE g

10 B AE Tls ( LFIL) 10.7e 10.76 -1.03 0.1
0 HEPTACENIIDAE ~

10 STEtSEMA ( LPIL) 302.93 300.93 -1.C0 2.0
0 TPICCRYTHIDAE

10 TRICC7 t TF00ES ( LPIL) 21.53 01.53 -1.C0 0.1
0 CAENIDAE

10 CAENIS ( LPIL ) 476.3: 476.30 -1.00 2.9
10 EPMEMEPCPTEP A ( LFIL) 33.42 83.42 -1.00 0.5
0 PLECCPTERA ( TOTAL ) 5.33 5.33 -1.c3 0.0
0 PE P LIC AE

10 FERLID'E ( LPIL) 2.69 0.69 -1.C? 0.0
0 ISCFZRLIDAE
2 ICOPE7tA (LPIL) 2.69 0.69 -1.00 C.0
0 TRICHCPTERA (TOTAL) 4C41.93 4041.93 -1.C3 04.6
O H T C ?C.'S T CHID AE.,

2 Hr:PCF5tC:tE C7PIS 1544.67 1544.67 -1.03 9.4

DATE 03/15/77
PfCE NO 4
tar * A? FA 9/?A/77
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t!CRTHERN STATES PC''ER CCMDANT Table 2.2 -7 (cont)
PRAIRIE ISLAN3 NUCLEAR GEN!PATIH3 PLANT

MACRDItWERTEE7 ATE DENSITY (NU".2ER PER SQUtRE METER)

HESTER-DENDY f*ULTIPLATE sat *PLER

WITHIN-SITE FEPnRT , JULY

- REL
LS TAXA B-1 X S.E. AE2

1
2 HYD70 PSYCHE ( LPIL ) 877.29 877.29 -1.00 5.3
3 HYD2 CPS 1CHE (LPIL) 29.60 29.60 -1.C0 0.2
2 CHEUMATOPS1CHE ( LPIL ) 1005.60 10:5.60 -1.00 7.3
3 C!: '' ATCPSTCEE ( LPIL ) 37.67 37.67 -1.00 0.0
2 FOTAttYIA ( LPIL ) 16.15 16.15 -1.C0 0.1
2 HYDROPSYCHID AE ( LPIL) 26.91 06.91 -1.00 0.2
0 HiCROPTILIDAE Q
2 ACRAYLEA (LPIL) 2.69 g 2.69 -1.00 0.0
0 ERtCHYCENTPID'E ,, q '
2 ER ACH)CENTRUS ( LPIL ) 2.69 / ' ,,? 0.69 -1.00 0.0

k wg.J0 FDLYCENTPCPOOIDAE

Og'k'2 NEU9ECLIPSIS ( LPIL ) 5.38 5.33 -1.00 0.0
3 TRICHCPTER A ( LPIL) 287.94 N N 2C7.94 -1.00 1.8

gd * *y 2 TRICHO? TERA ( L PIL) 5.33 5.33 -1.00 0.0
* 0 DIPTER A NEttATCCEP A (TOTAL) 11106.02 11106.02 -1.C0 67.6-'
N ,

O CHIPCt:CitID AE * *

h 2 CRICOTOFUS ( LPIL) 009.90 209.93 -1.00 1.3
N 2 TANYTAPSUS ( LPIL) 473).S3 4733.53 -1.00 08.3
LJ 2 DICPOTEt:DIPES ( LPIL) 64.59 4= 64.59 -1.00 0.4

2 FOLYFEDILUM ( LPIL) 2090.10 OA 2290.10 -1.00 13.9f

Uk2 ABLASE!MfIA (LPIL) 551.67 551.67 -1.00 3.4

Dib2 PAP ACHIRCM0"US ( LPIL) 0.69 2.69 -1.00 0.0
kp' 1953.71 -1.00 11.92 GLYPTCTEt:3IPES ( LPIL) 1953.71

2 EUKIEFFERIELLA (LPIL) 37.67 37.67 -1.00 0.2
2 THIEt:EMAUNIELLA 2.69 - 2.69 -1.00 0.0
2 PSECTRCCLADIUS ( LPIL) 1003.77 1003.77 -1.00 6.1

g%<Ag,%g2 NIEFFEPJ'LUS 04.22 24.02 -1.00 0.L
3 CH!rCNOMIDAE (LPIL) 215.09 215.09 -1.00 1.3

SIMULIIDiE %*I.

N 3 sit;ULIUM ( LPIL) 13.46
. D 13.46 -1.00 0.1

N 2 S1MULIUM ( LPiL ) 2.69 p 4, 2.69 -1.C0 0.0
0 DIPTER A CR ACHYCEPA ( TOTALI 26.91 06.91 -1.00 0.0y
0 STRATICMfIDAE ,' ?

O NEMDLETUS 0.69 0.69 -1.00 0.0
N O RHAGICM*DAE

Q 2 ATHEPIX 0.69 2.69 -1.00 1.0
0 EMPIDIDAE_

E t*PIDID AE (LPIL) 21. M 01.53 -1.C0 1

0 ECTCPRCCTA (TOTAL) 18.04 18.E4 -1.00 v.1
0 LCiUCTCDIDAE
8 PECTINATELLA MACHIFICA 13.46 13.46 -1.00 0.1
0 PLUMATELLICAE

DATE 03/15/79
FACE NO 5
T600AGUA 9/28/77



NCRTHEPN STATES POWER CCMPAt4Y Table 2.2 -7 (cont)
PRAIRIE ISLAtiD tiUCLEAR GENERATING PLANT

F1ACROIt4VERTEER ATE DENSITY (NUMOER PER SOUARE METER)

HESTER-DENDY MULTIPI ATE SAMPLER

WITHIti-SITE REPORT JIJLY

LG TAXA B-1
- REL
X S.E. A"%

1
11 PLUMATELLA REPEtiS 2.69 0.69 -1.00 0.00 PALUCICELLIDAE
11 PALUDICELLA ARTICULATA 2.69 0.69 -1.00 0.0

TOTAL 164 6.04 16426.24 -1.00 100.0DIVERSITY (H PRIME) 3.36 3.I6 -1.00bJ DIVEPSITY () FRIME) 0.71
NUMDER OF TAXA 0.71 -1.00*

45y DOTTOM TYPE O
43

H
N ACOVE COMPUTED USINS SAMPLE IDS & ,-

'Q. A;e 06081 06202 26083 26084
-

f, ,%.> Q*)?'
DATE 03/15/79 C, .. -

9PACE tio 6 +'

T600AOUA 9/2C,/ 77
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NORTHERN STATES PCWER CCMPANY T 1ble 2. 2 -7 (cont)
FP AIPIE ISLAND !E' CLEAR GENEP ATIN3 PLANT

MACROI'NERTECP ATE DENSITY (tFJ3ER PER SOUAPE METER)

etE STER-D E t;D T MULTIPLATE SAMPLER

64ITHIN-SITE REPCRT INTAKE JULY
- FEL

LS TAXA X-1 X-2 X-3 X S.E. ASX
3 4 5

0 t:EMATOD A (TOTAL) 16.15 53.82 376.75 143.91 114.44 0.6,,

1 NEMATCDA (LPIL) 16.15 53.82 376.75
*- 21.53 12.43 01
c 148.91 114.44 0.6

0 E|CCFCCCT A 0.0 43.06 21.53
0 EN00FRCCTA ' --

11 U7Ns,TELLA GRACILIS 0.0 43.06 21.53 g 21.53 12.43 0.1
0 CLIC0CH AETA (TOTAL) 446.72 118.41 376.75 '

0 NAIDIDAE ",
313.96 99.E4 1.3

1 NAIDID AI ( LPIL) 446.72 118.41 376.75
"

313.96 99.e4 1.3..

0 GASTPDFCDA (TOTAL) 0.0 21.53 10. 7', * w 10.76 6.21 0.0
0 PHISIDAE ." -

*
1 PH f S A ( LPIL ) 0.0 21.53 10.76 10.76 6.21 0.0
0 A9ACHNIDA ('OTAL) 00 0.0 32.29 10.76 10.76 0.0M 0 FROSTTCMATA 'J 6*

y 1 HID7 AC ARIriA ( LPIL ) 0.0 0.0 32.29 .'* 10.76 10.76 0.0
l 0 ISOTCDA (TOTAL) 0.0 t J 10.76 3.59 3.59 0.0' ' 'P 0 ASELLIDAE '

"' #

4 ,b,'THIPCDA
ASELLUS ( LPIL) 0.0 0.0 10.76 3.59 3.59 0.0

'Oh (TOTAL) 0.0 0.0 5.33 1.79 3.79 0.0*

0 HYALELLIDAE .j
1 HYALELLA AZTECA 0.0 0.0 5.28 , 1.79 1.79 0.0
0 EFHTMEROPTERA (TOTAL) 322.93 161.46 *I* 182.99 75.3) 0.7
0 SIFHLCNUPIDAE

10 SIPHLCNU7ID AE ( LPIL) 10.76 0.3 i< 3.59 3.59 0.0
0 EAETIDAE 4k*

10 E AETIS ( LPIL) 10.76 0.0 10.76 7.13 3.59 0.0
10 BAETICAE ( LPIL) 5.33 0.0 0.0 1.79 1.79 0.0

0 HEPTACEHIIDAE
10 STENCNEMA ILPIL) 37.67 21.!3 26.91 28.70 4.75 0.1

0 TRICCatTMIDAE
10 TP7COU THODES ( LPIL) 5.33 0.0 0.0 1.79 1.79 0.0

0 CAENIDAE
N 10 CAENI5 ( LPIL) 252.96 43.06 123.79 139.94 61.13 0.6

@ 0 000 NATA (TOTAL) 5.33 0.0 0.0 1.79 1.79 0.0

0 CCENA59:CNIDAE
10 ENALLACMA (LPIL) 5.38 0.0 0.0 1.79 1.79 0.0
0 TRICFOPTE7A (TOTAL) 2136.71 E6.11 2551.13 1591.32 762.05 6.6

O O H1C R CP3105f!D A E

U1 2 H1C70rSYCHE C7RIS 1264.80 53.a2 1544.67 954.43 457.50 3.8

2 HiCPCPE tC!iE ( LPIL) 301.40 0.0 263.72 183.37 94.81 0.8

2 CHEUM*, TOPS 1CHE (LPIL) 139.94 0.0 172.23 104.05 52.e6 0.4

2 H10 POPE YCh!O AE ( LP!L) 0.0 10.76 59.20 23.32 18.21 0.1

3 H10RCPSiCHIDAE (LPIL) 4?.06 0.0 0.0 14.35 14.35 0.1

CA'E 03/15/79
RAGE NO 17
T600AOUA 9/23/77



NORTHERN STATES POWER COMPANY Table 2.2-7 (cont)
PR AIRIE ISLAtc tfJCLE AR GENER ATItG PLANT

MACROINVERTEERATE DENSITY ENUM"ER PER SOUARE METEP)

HESTER-DEPOY t"ULTIF; ATE SAMPLER

WITHIN-SIT- grPCRT
INTAKE JULY

- PEL
LS TAXA X-1 X-2 X-3 x S.E. Asx

3 4 5
0 LEr~~" RIDAE
2 LEP1v, -NAE ( LPIL) 0.0 0.0 10.76 3.59 3.59 0.0
0 FOLYCENTRCPODICAE
2 CYPNELLUS ( LPIL) 75.35 0.0 5.33 26.91 24.27 0.1
2 NELTECLIFSIS (LPIL) 209.90 10.76 204.52 141.73 65.50 0./
2 FOLYCENTPCPCOIDAE 0.0 0.0 37.67 12.56 12.56 0.1
3 TRICHOPTERA (LPIL) 91.50 10.76 240.20 114.E2 67.62 0.5
2 TRICHCPTERA ( LPIL) 10.76 0.0 10.76 7.13 3.59 0.0
0 DIPTEP A net 1ATCCER A (TOTAL) 15710.43 26716.89 25468.23 22631.65 3479.43 90.7
0 CE?ATOPCSONIDAE
2 CER ATOPCSC'4ID AE ( LPIL ) 0.0 0.0 10.76 3.59 3.5) 0.0
0 CHIFONCM!DAE

b_ m2 CRTHOCLADIUS ( LPIL) 21.53 0.0 0.0 "' 7.1d 7.13 0.0
2 CRICOTOPUS ( LPIL) 145.30 0.0 473.63 f 206.31 140.03 C.8

N 2 TANYTA? SUS ( LPIL) 3304.63 193.76 3433.80 4Q 2310.73 1059.14 9.3
'y 2 DICPOTENDIPES ( LPIL) 263.72 333.69 161.46 * qy 250.96 54.01 1.0

2 FCLYPEDILU'1 ( LPIL) 430.57 32.29 893.82
~

453.89 253.42 1g

p 2 A3 LACE!:1rI A ( LPIL) 177.61 10.76 118.41 M 102.26 s8.24 0.4
N 2 PRCCLADIUS ( LPIL) 10.76 0.0 0.0 W3 3.59 3.59 0.0O 2 COR)NONEU?A (LPIL) 0.0 0.0 5.33 gwp 1.79 1.79 0.0

2 PAP ACHIRONO'*US ( LPIL ) 21.53 91.! 3 26.11
2 GLYPTOTENDIFES ( LPIL) 9693.60 23042 e4 18772.37 *f 43.06 21.53 0.0~

17433.10 4137.27 69.9
2 THIENEMINNIELLA 30.29 21.53 102.26 52.03 25.31 0.2
2 FSECTRCCLADIUS ( LPIL) 812.70 86.11 457.43

. . . .

2 GCELPICHIPCNOMUS 32.29 0.0 32.29 -8

. 450.10 209.77 1.8
. . , 21.53 10.76 0.1

3 CHIPCN0'1IDAE (LPIL) 758.E8 2163.60 90" 58
- 1077.36 445.06 5.1

0 sit'ULIIC t E Wf.
2 SIMULIU:t ( LPIL) 0.0 10.76 5.33 b5 5.38 3.11 0.'
O ECTCFPCCTA (TOTAL) 0.0 43.06 26.91 wA 23.30 12.56 0.1
0 PLUMATELLIDAE

11 PLU* TATE LLA REPENS 0.0 43.06 26.91 23.32 12.56 0.1
5

TOTAL 18633.30 27147.45 29041.94 D9 24942.56 3199.20 100.0N DIVERSITY IH PPIME) 2.45 0.76 2.07 gy 1.76 0.51
@ DIVEc5ITY (J F?IME) 0.53 0.00 0.46 ;;;;;,, 0.41 0.11

trJMSER CF TAXA 29 21 34 40
BOTTOM TYPE O jyrv,

CO ABOVE CCMPUTED l'3I'|0 SAM'3LE IDS f%"""Dp Ov301 06302 26303 26304 p
26311 06312 26313 0' 314
Ot>301 06300 2o303 26304

DATE 03/15/79
PACE NO IS
T600AOUA 9/23/77



NORTHERN STATES PC'iER CCt'P'NY.

Table 2.2-7 (cont)
PRAIRIE ISLAt3 t;UCLEAR CENERATING PLANT

MACRCINVERTEEPATE DENSITY (t"JCER PER SOUARE METER)

HESTER-0EtGY MULTIPLATE S W LEP

WITHIN-SITE REPORT
DISCHARGE JULY

LS TAXA Y-1 Y-2
- REL
x S.E. A;x

6 7
0 NEMATCO A (TOTAL) 156.03 301.40 22S.74 72.66 1.01 NEMATCOA (LPIL) 156.03 301.400 Et;20P20CTA 223.74 72.66 1.016.15 0.0
0 Eh00GOCTA 8.07 8.07 0.0

11 !7NATELLA G?ACILIS 16.15 0.0 *
,

8.07 8.07 0.00 CLIGCCHAETA tTOTAL) 45.44 2335.84 1172.14 1143.73 5.00 NAIDICAE .

A*1 MIDID AE ( LPIL1 49.44 2335.84 *
1192.14 1143.70 5.00 HIRUDINEA (TOTAL) 0.0 10.76

0 EPPOE0ELLIOtE .. # 5.33 5.33 0.0
1 EPPCODELLA (LPIL) 0.0 10.76 5.33 5.33 0.00 ARACHNID A (TOTAL) 0.0 43,06 21.33 21.53 0.10 FROSTIOMATA ppN 1 HfDPACIPINA (LPIL) 0.0 43.06 W 21.53 21.53 0.1

*
O AMP 91FCOA (TOTALS ?0.76 c.0
0 HYALELLIDA. f .~ w 5.33 5.35 0.0

'%g 1 HfALELLA AZTECA 10.76 rJ -

5.33 5.38 0.0N 0 E FF EfC FO P TEP A (TOTtL) 231.43 231.43 fM 231.43 0.00 1.0C 0 SIFHLCNURIDAE
10 ISON1 CHI A ( LPIL) 0.9 5.33
O BAETICAE . 2.69 2.69 0.0:

,'
10 PSEUCOCLEON ( LPIL) 0.0 5.33 .,g" g',,,.

A10 BAETIDAE (LPIL) 5.33 0.0
'

2.69 2.69 0.0
0 NEPTAGENIIDAE

. '.69 2.69 0.0[M10 STENONEMA (LPIL) 48.44 91.50
. . . 69.97 21.33 0.30 TPICC'? r THIC AE M .I10 'RICC7YTH00ES ( LPIL ) 0.0 10.76 b#_

0 CAENICAE 5.33 5.33 0.0
f>-MJ1" CAENIS (LPIL) 177.61 86.11 N 131.86 45.75 0.6O EFHEMEROP! EPA tLPIL) 0.0 32.29 16.15 16.15 0.1N O C00 NATA (TOTAL ) 5.28 0.0 2.69 2.69 0.00 CCEHAGRIONICAE

10 ENALLACMA (LPIL) 5.33 0.0 2.69 2.69 0.0CN 0 TRICH 0PTEPA (TOTAL) 533.21 2066.74 1302.43 7d4.26 5.50 HtCTCPStCHICAE

N 2 H1C?O?SYCHE CPUIS 150.70 1103.34 627.02 476.32 2.72 HYCROFSYCHE f LPIL ) 37.67 197.14 118.41 50.73 0.52 CHEUMTCTSY C!iE ( LPIL) 10.76 2S5.25 143.01 137.24 0.6N 2 POTAMYIA (LPIL) 0.0 37.67 IS.C4 18.84 0.12 HYCOOFSYCHIOAt ( *.PIL ) 10.76 21.53 16.15 5.33 0.10 FC L Y C E N! R C"'00 !0 A E
2 CYPNELLUS (LPIL) c6.C3 0.0 43.44 43.44 0.0

DATE 33/15/79
PACE NC 23
T600A00A 9/08/77



NORTHERN STATES FO'.;ER COMP M
Tabla 2.2-7 (con t')

FR AIRIE ISLAt:0 t;UCLEA9 CEMEPATING PLANT

MACPOINVERTf ERATE DEM5ITY (t:U"EER FER SOUAFE METER )

HESTFR-CEN3Y ??JLTIPLATE SAMPLER

WITHIN-Sl:E FEFORT
DISCHARGE JULY

LS TAXA Y-1 Y-2
- PEL
x 5.E. Arx

6 7
2 NEU7ECLIPSIS ( LPIL) 83.73 215.29 145.01 6i 28 J.62 POLYCENTRCFC3IDAE 5.33 0.0 2.69 2 . t, "* 0.03 TRICHCPTE?A ( LPIL ) 145.32 172.23 153.77 13.46 0.72 TRICEGP! ERA (LPIL) 0.0 32.29 16.15 16.15 C.10 DIPTER A hTMATCCERA (TOTAL) 19268.00 21969.84 57- 20613.93 1350.91 87.20 TIPULIDAE
3 TIFULIJ4E (LPIL) 0.0 10.76 -N 5 33 5.38 0.00 CHIPCNOM!DAE ;

2 C7THCCLADIUS ( LPIL) 0.0 113.02 ' 56.51 56.51 0.22 CRICOTCPU$ (.FIL) 16.15 505.9' ..A '41.03 244.69 1.12 TANr TA.7CU3 ( LPIL ) 279.87 6 7C6.E6 'e --

3533.3/ 3:53.50 14.92 DICROTEM3IFES (LPIL1 29i 3 339.07 <g 314.C5 24.22 1.32 FOLY Fw'.U'1 ( LPIL ) 772 A 1410.12 A ; ./
'

75d.19 653.93 3.2
.-

2 ABL ANS!1(I A ( LPIL ) e3.73 134.55 1:7.e4 26.91 0.52 FACHICO:1US ( LFIL) 10.75 32.29 21.53 10.76 0.1f 2 c YPTOTEt:3IPES ( LPIL) 17E61.89 10516. f. 3 W 14039.23 3522.60 57.4M 2 EU'<IEFFE?IELLA (LPIL) 0.0 37.67 h gr+) 18. E 4 13.e4 0.1( 2 THIE NE!UM .IELuA 10.76 E6.ll 43.44 37.67 0.2H 2 PCECTRCCLADIUS ( LPIL ) 16.15 446.70 N 231.43 215.29 1.02 GCELDICHIRCNC''US 0.0 177.61 [4@ 23.21 30.81 0.43 CHIRCNC: TID AE ( LPIL ) 893.02 1216.36 ged 1057.59 153.77 4.52 CHIFC':CMIDAE (LPIL) 0.0 5.33 2 69 2.69 0.00 SIT.U LIID '.E
.(N

>
3 SIMULIU:1 ( LPIL ) 0.0 16.15 8.07 8.07 0.02 sit'ULIU'1 ( LPIL ) 0.0 134.55 7%9 67.23 67.28 0.30 ECTOF20CT A (TOT!L) 21.53 16.15 M 10.e4 2.69 0.1M( M0 PLLM ATE LLID AE g11 PLUMATELLA REPENS 21.53 16.15 -- 18.04 2.69 0.1

pdTOTAL 20095.99 26975.21 g 23635.60 3339.61 100.0DIVERSITY (H FRIME) 0.99 2.79 1.89 0.93N DIVERSITY IJ PRIME) 0.24 0.61 pt 3.42 0.18t!UMCER CF TAXA 27 33 3?BCTTC!1 TYPE 0
CN

ABOVE CCMPUTED US!t:G S AP'PLE IOS
g3 26331 26332 26333 26334

.6341 263'2 26343 263444Q
CC) DATE 03/15/79

PACE NO C+
T600ACUA 9/087/7



NORTHERN STATES PCLER COMPANY Table 2.2-7 (cont)
PRAIRIE ISLAND NUCLEAR GENERATING PLANT

MACROIh"vIRTESRATE DENSITY (NUMOER PER SQUARE METER)

HESTER-C(NDY MULTTFLATE SAMPLEk

WITHIN-SITE PEPCRT AUGUST

LS TAXA B-1
- REL
X S.E. AS7.

1
0 PLATYHELMINTHES (TOTAL) 10.76 10.76 -1.00 0.1
1 TUR BE LLA RI A-( LPIL ) 10.76

.-"' 10.76 -1.00 0.1
0 ARACHNIDA (TOTAL) 118.41 118.41 -1.00 0.6
0 PR0 STIGMATA
1 H1DRACARINA (LPIL) 118.41 ~- ' 118.41 -1.00 0.6
0 EPHEMEROPTER A ( TOTAL ) 1453.18 '

~ 1453.18 -1.00 7.6
0 SIPHLONURIDAE

10 .iSONYCHIA (LPIL) 21.53 21.53 -1.00 0.1
0 BAETIDAE

10 SAETIS (LPIL) 796.56 E.L. . ' = 796.56 -1.00 41
0 HEPTAGENIIDAE -'

10 STENONEMA (LPIL) 604.33 604.33 -1.00 3.0
ga 0 CALNIDAE
e 10 CAENIS (LPIL) 10.76 - g 10.76 -1.00 0.1bJ 0 TRICMCPTERA (TOTAL) 14940.79 ^""" '' 14940.79 -1.00 77.6I

O HYDROPSYCHIDAE
- -

$ 2 H1 DROPS 1CHE CPRIS 4553.08 {5% 4553.08 -1.00 23.7
"

ts 3 HYDR 0 PSYCHE ( LPIL ) 581.07 531.07 -1.00 3.0
2 HYDRCPSfCHE (LPIL) 1940.33 EECCU UI 1948.33 -1.00 10.1
2 CHEUMATOPSYCHE (LPIL) 3009.08 3209.08 -1.00 16.8

,(3 CHEUM ATOPSYCHE ( LPIL ) 64.59 64.59 -1.00 0.3
2 HYC?CPSYCHIDAE ( LPIL) 4400.58 ,7, 4400.53 -1.00 22.9,
0 HYDP0"TILIDAE

10 AGRAYLEA (LPIL) 10.76 East'jsJ 10.76 -1.00 0.1
0 LEPTOCERIDAE fff -*s
3 NECTCPS1CHE ( = LEPTCCELLA)( LPIL ) 10.76 10.76 -1.00 0.1
0 POLiCENTROPODIDAE
2 POLYCENTRCPODIDAE 01.53 01.53 -1.00 0.1

i3 TRICHCPTERA (LPIL) 118.41 {- 118.41 -1.00 0.6
0 DIVTEPA NEMATOCEPA ( TOTAL ) 2436.54 u 2466.54 -1.00 10.9
0 CHIRONOMIDAE

IN.} 2 CRICOTCPUS ( LPIL) 30.29 30.09 -1.00 0.0
's%j 2 TANfTAREUS fiPIL) 667.33 667.33 -1.00 3.5
C33, 2 POLYPEDILUM ( LPIL) 1453.18 1453.18 -1.00 7.6

2 A"LAEESMflA (LPIL) 43.06 43.06 -1.00 0.0
2 GLYPTOTENDIPES ( LPIL) 01.53 01.53 -1.00 0.1

IN) 2 THIENEMANNIELLA 10.76 10.76 -1.03 0.1
(;C) 2 PSEPTRCOLADIUS ( LPIll 004.50 004.50 -1.00 1.1

2 CHIRONCMID AE ( LPIL ) 53.80 53.80 -1.00 0.3s g)
0 DIPTERA 09 ACHYCER A ( TOTAL) 036.51 026.81 -1.00 1.0
0 EMPIDISAE
3 EMPIDID AE ( LFIL) 30.09 32.09 -1.00 0.0

DATE 03/02/79
PAGE NO 3
T630 AQUA 9/03/77



NORTHERif STATES FC' ER rCMPANYA Table 2.2-7 (cont)
PRAIRIE ISLA!C NUCLEAR GENERATIllG PLAllT

MACROINVERTECRATE DENSITY (f.W PER FER SCUARE METER)

HESTER-CEtCY MULTIPLATE SAMPLER

WITHIN-SITE REFORT AUGUST

LS TAXA 3-1
- PEL
X S.E. AC%

1
2 EMPIDIDAE ( LPIL) 004.50 204.50 -1.00 1.1

TOTAL 19046.47 19046.47 -1.00 l' .0
OIVERSITY (H PRIME) 0.87 0.87 -1.00

?; DIVERSITY (J FRIME) 0.74 0.74 -1.00
NUME<ER OF TAXA 03 03

*

M BOTTC11 Tt FE O

ABOVE COMPUTED USING SAMPLE IDS
M 26351 06352 06353 26354

DATE 03/02/79
PAGE NO 4
T600AGUA 9/28/77
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NORTHCPN STATES PCWER COMPANY Table 2.2 -7 (cont)
PRAIRIE ISLAND h"JCLE AR GENERATING PLANT

MACR 0aHVERTEEPATE DENSITY (NUr"EER PtR S LARE METER)

HESTER-DENDY MULTIPLATE SAMPLER

WITHIN-SITE REPORT AUGUST

- PEL
LS TAXA STURGEON LAS,E X S.E. AS%

2
0 OLIGOCHAETA (TCTAL) 64.59 64.59 -1.00 0.4
0 NAIDIDAE
1 NAIDIDAE (LPIL) 64.59 64.59 -1.00 0.4

0 ARACHNIC A (TOTAL) 333.69 333.69 -1.00 2.2
0 P70 STIGMATA
1 HALACAhIDAE 64.59 64.59 -1.00 0.4
1 HTCPACJ 4INA ( LPIL) 069.11 069.11 -1.00 1.8
0 EPHEMERCPTER A ( TOTAL) 613.56 613.56 -1.00 4.0
0 BAETIDAE

10 BAETIS (LPIL) 344.46 344.46 -1.00 0.3
0 HEPTAGENIIDAE

10 STENCNEMA (LPIL) 236.81 236.81 -1.00 1.5
0 CAEN!DAE

bJ 10 CAENIS ( LPIL) 32.29 30.09 -1.00 0.2

(. O TRICHCPTER A (TOTAL) 9046.49 9046.49 -1.00 60.4
g 0 HYDRCPSYCHIDAE '

i[[[[[7 1943.33 -1.00 12.7Fs 2 nROPS;CHE CPRIS 1943.33e

LJ 3 n.JPCPSYCHE (LPIL) 376.75 376.75 -1.00 0.5
ld 2 HYCPCPSYCHE (LPIL) 1463.94 1463.94 -1.00 9.6.

2 CHEUMATOPSYCHE ( LPIL) 2100.56 '

. 2100.56 -1.00 13.9
3 CHEUMATOPS1CHE ( LPIL) 118.41 118.41 -1.00 0.3
2 POTAM11 A ( LPIL) 150.70 150.70 -1.03 1.0
2 HYCDCPS(CHIDAE (LPIL) 1733.05 1733.05 -1.00 11.3
0 POLYCENTPOP00IDAE
2 NEUTECtIPSIS tLPIL) 1043.6% 1048.65 -1.00 B.2

.

g -{{[g3 NEUPECLIPSIS ( LPIL) 75.35 ; 75.35 -1.00 0.5
2 TRICH 0PTEPA (LPIL) 10.75 10.76 -1.00 0.1
3 DIPTERA NEMATOCERA (TOTAL) 4994.61 4994.61 -1.00 30.6
0 CHIRONCMIDAE - '

2 TANYTARCUS ( LPIL) 808.85 803.85 -1.00 5.4'

2 POLYPEDILUM (LPIL) 0777.18
- . ' 0777.18 -1.00 18.1

IN ) 2 ASLABESMrIA (LPIL) 118.41 . 118.41 -1.00 '0 . 8g

2 GLYPTOTENDIPES ( LPIL) 753.50 L,_J 753.50 -1.00 4.9sgs
2 THIENEMANNIELLA 01.53 01.53 -1.00 0.1

C * 2 PSECTPCCLADIUS ( LPIL) 047.53 247.53 -1.00 1.6
2 NILOTANYFUS ( LPIL ) 10.76 10.76 -1.00 0.1

f%gj 3 CHIRONOMIDAE ( LPIL) 236.81
..

036.C1 -1.C0 1.5
0 OIPTCPA CR ACHYCEPA ( TOTAL) 01.53

'

01.53 -1.00 0.1sq 3
0 EMPIDIDAE

~~"
3 EMPICIDAE (LPIL) 10.76 10.76 -1.00 0.1
2 EMPTDIDAE (LPIL) 10.76 10.76 -1.00 0.1
0 ECTCPFCCTa (TOTAll 30.09 30.09 -1.00 0.0

DATE LT/22/79
PAGE N3 7
T600ACUA 9/08/77



NORTHERN STATES FC'WER COMPANY Table 2.2 -7 (cont)
FR AIRIE ISLAh") NUCLEAR GENERATING PLA?1T

MACROINVERTEERATE CENSITY (NL?"3ER PER SQUARE METER)

HESTER-DE!OY t'ULTIPLATE SAMPLER

WITHIN-s:TE REPORT AUCUST '

LS TAXA STURGEON LAKE
- FEL
X S.E. A D:f

7
0 PLUMATELLIDAE

11 PLUMATELLA REPENS 30.29 32.29 -1.00 0.2

TOTAL 15306.75 15305.75 -1.00 100.0
ha DIVERSITY (H FRIME) 3.3' 3.34 -1.00
* DIVEPSITY (J PRIME) 0.81 0.61 -1.00
f frJMCER CF TAXA 03 03
p 20TTCM TYPE 0
La
A ASOVE CCt:FUTED USIN3 SAMPLE IDS

26361 26362 06363 26354

DATE 03/22/79
PAGI NO 8
T6 0 0 AC'J A Q/08/77

N
N
CN

g 4 a/ @ o s (f u g
'

utgn!"M n1*{if4d
.

\~ . 9 s$
.

_

,,.



0 0011770 03 31 17 40 2 19 6318265 000 181
LX , .

5 0 2 3 0 (, 4 000 010EB 0 0000000 01 10 00 00 0 09
. .

FA 1 1 1

1 9311229 93 33 30 54 9 34 4347902 899 200
2 5122774 42 25 57 69 0 54 0348951 155 010

E .
- ,

90 03 37 67 7 11 1953802 733 8636 3766009
. . . . . . .

, . . .
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7 5155999 90 26 66 89 5 2 6 3 4 0 C.7 1 5 155 65e

~ . , . .
, - , .
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McRTHEntt STATES rc;.ta CcMPANr Tabic 2.2 -7 (cout)
PRAIRIE ISLAND NUCLEAR GEt4ERATIt0 PLANT

t1AC n/ERTEERATE CENSITY (NUMCER PER SOUARE f*ETER 7

HES CitCY MULTIFLATE SAMPLER

WITHIti-SITE FEFCRT INTAKE AUGUST
- REL

LS TAXA X-1 X-2 X-3 X S.E. AS%
3 4 5

2 POLv C EtiTRO PCOID A E 75.35 64.59 0.0 46.65 23.53 0.1
3 TPICMOPTEPA (LPIL) 75.35 462.86 53.82 197.34 130.90 0.5
0 D7FTERA i?Et'ATCCERA (TOTAL) 691C.65 17601.C9 54047.34 06193.00 14066.22 67.2
0 CHIRCNOMIDAE
2 CRICOT0FUS ( LPIL) 0.0 64.59 0.0 21.53 01.53 0.1
2 TANf TARSUS ( LPIL ) 462.86 5S1.27 118.41 337.51 133.S3 1.0
2 DICROTENOIPZS ( LPIL) 182.90 32.29 0.0 71.76 56.39 0.2
2 FCLYFE3ILUM (LPIL) 0363.14 1862.22 462.26 1564.41 569.81 4.0
2 AELACESMtI A ( LPIL ) 182.99 137.94 10.76

7(Q*
111.03 51.75 0.3

2 Gl''PTOT ENDIPES ( LPIL ) 3143.16 13401.53 49461.79 g 20002.15 14045.54 56.4
; 2 THI! NEM ANNIE LLA 01.53 32.09 0.0 17.94 9.69 0.0mg
y 2 TL.17US ( LFIL ) 0.0 452.10 0.0 ;[#2/""Q3 150.70 150 0.4
I 2 PSLTOCOLADIUS ( LPIL) 036.01 505.92 109.17 090.63 112.<4 0.7

H 3 CHIRC'.CMICAL ILoIL) 312.16 548.93 3E6 4. 3 7 (CD 1575.17 1146.64 4.0
3 D IPT LR a. ER ACHYCERA ( TOTAL) 10.76 10.76 0.0 Qgj/ '' .18 3.59 0.0
0 EMPIDIDAE gg[a2 E'?IDIDAE (LPIL) 10.76 10.76 0.0 w7 7.18 3.59 0.0
0 Er.0FROCTA ( TOTAL) 0.0 32.29 43.06 05.12 12.94 0.1
0 PLL?tATELLIDAE

J '. PLU'1ATELLA REPENS 0.0 32.29 43.06 CD 05.12 12.94 0.1
b

TOTAL 13745.93 35377.25 67351.F1 _m 33991.66 15552.64 100.0
DIVERSITY (H PPIt1E l 3.09 2.84 1.40 TGQ.il 2.51 0.57
DIVERSITY (J FRIME) 0.77 0.65 0.36 b# 0.60 0.13
NUMSER OF TAXA C /> 31 00 SC 34
BOTTCM TrFE O

N ABOVE CCMFUTED USItG SAMPLE ICS 3N 26371 0',370 26373 06374
& 06301 Co392 06333 06?S4 ,j M

06391 06372 06393 06394 ?.:13

CATE 03/20/79 i

s0 PACE !!O 16 77̂**'A T60CAQUA 9/08/77



NORTHERN STATES F0kER COMPANY Table 2.2-7 (cont)
PRAIRIE ISLAND NUCLEAR CLNERATING PLANT

MACROINVERTECRATE DENSITY (NUNCER PER SOUARE METER )

HESTER-DENDY MULTIPLATE SAMPLER

WITHIN-SITE REPCRT
DISCHARGE AUGUST

- RELLS TAXA Y-1 Y-2 X S.E. AB%
6 7

0 CNICARIA (TCTAL) 53.82 43.06
0 HILRC20A 43.44 5.3S 0.1
1 HtCRA (LPIL) 53.82 10.76 32.29 21.53 0.111 CCRDYLCPHOPA LACUSTFIS 0.0 32.29 16.15 16.15 0.00 NEMATCDA (TOTAL) 775.03 32.29 403.66 371.37 1.21 NEMATCDA (LPIL) 775.03 32.29 '

403.66 371.37 1.2; o-
0 ENOCPROCTA 21.53 0.0

~

10.76 10.76 0.00 ENDCFROOTA
-

%11 URNATELLA GRACILIS 21.53 0.0 M5 10.76 10.76 0.00 OLIGCCHAETA (TCTAL) 9924.65 613.56 5269.11 4655.54 15.6
'

0 NAIDIDAE
1 MAIDIDAE ( LPIL) 9924.65 613.56 %, 5269.11 4655.54 15.6

-

0 ARACNNIDA (TOTAL) 0.0 193.75 96.88 96.83 0.3bJ 0 FROSTIGMATA ' *

h 1 H t CR AC.',RINA (LPIL) 0.0 193.76 96.83 96.03 0.3g 0 EFHEMERCPTEkA (TOTAL) 0.0 839.61 419.81 419.21 1.2P O SIFHLONURIDAE
W 10 1ECNiCHI A ( LPIL) 0.0 10.76 MW- 5.38 5.38 0.0N 0 E$ A E TID A E

-

10 DAETIS ( LPIL) 0.0 531.27 -

0 NEPTACENIIDAE .

290.64 290.64 C.9w
r. -

10 STENCNEMA (LPIL) 0.0 161.46 60.73 60.73 0.210 E PHEt!ERCPTER A ( LPIL) 0.0 86.11 43.06 43.06 0.10 TPICHOPTEPA (TOTAL) 2637.24 927S.79 ^ 5958.01 3320.77 17.70 HYCPCPSYCHIDtE
2 HYDRDPSYCHE CRPIS 10.76 3132.40

.

P

1571.53 1560.82 4.7, ,3 HfCROPSfCHE (LPIL) 0.0 107.64 - - 53.82 53.E2 0.22 HYCRCPSYCHE ( LPIL ) 32.29 979.55 [ m)h 505.92 473.63 1.52 CHEUMAT3 PSYCHE (LPIL) 32.29 1937.57 904.93 952.64 2.93 CHEUMATCP5t CHE ( LPIL) 0.0 103.76 96.LS 96.C S 0.32 FOT AM f1 A ( LPIL ) 0.0 53.C' W> ^6.91 26.91 0.1N 2 HYDRCFSiCHIDAE ( LPIL) 32.29 2195.91 1114.10 1001.El 3.30 POLYCONTFCPCDIDAE I ''2 CYm LLUS ( LPIL) 1097.93 32.29 M E65.12 532.C3 1.7@ 2 NEURECLIPSIS ( LPIL) 1151.73 462.06 E07.32 344.46 2.43 NE'SECLIPSIS ( LPIL ) 150.70 10.7o 60.73 69.97 0.2*g 3 iPICMCPTEFA (LPIL) 125 17 172.23 150.70 21.53 0.4O DIPTER A NEMATCCERA ( TOTAL ) 34811.62 8233.95 21447.73 13363.83 63.60 CHIRONCMIDAE
LJ1 2 TANfTARSUS (LPIL) 26.11 710.44 303.23 312.16 1.22 DICROTEPPJIF E S ( LPIL ) 53.S2 10.76 32.29 21.53 0.12 FOLYPEDILUM ( LPIL) 95.08 3527.56 1862.22 1765.34 5.5

DATE 03/22/79
PACE NO 21
1600ACUA 9/;8/77



NCRTHER?4 STATES PCWER CCMPANT
Table 2.2-7 (cont)

FRAIRIE ISLAND NUCLEAR GENERATING PLANT

MACROItr.'ERTEORAIE CENSITY (f."JMSER PER SOUARE METER )

HESTER-DEf3Y MULT! PLATE SAMPLER
.-p

WITriIN-SITE RErCUT k'w /
DISCIIARGE AUGUST 'T

de. D)
- PEL

h ~ k.
p

LS TAXA Y-1 Y-2
.

'

S.E. AEMs, ,
2 ASLASESM7IA (LPIL) 300.93 139.94 D 031.43 91.50 0.72 CCH NONEUPA (LP!L) 10.76 0.0 C 7/M 5.33 5.33 0.00 GLYFTOTEND rES ( LPIL) 30703.36 0443.49 fjd * 17533.40 1513).73 50.22 THIENEtStNIELLA 3.0 53.00 Co.91 06.91 0.12 STENOCHIRCNOMUS ( LFIL ) 0.0 10.76 5.33 5.33 0.0g *s2 PCECIECCLADIUS ( LPIL ) 006.05 484.39 g . "N4 255.02 101.17 1.1N 3 CHIPONOMIDAE (LPIL1 1091.71 600.C3 TO 947.05 344.46 0.8* 3 DIPTERA CPACHYCERA (TOTAL) 0.0 21.53 WM~j 10.76 10.76 0.0N 0 EMPIDIDAE p*-f3 EMPIDIDAE (LPIL) 0.0 10.76g 3 5.38 5.33 0.0w 2 EM?IDIDAE (uPILI 0.0 10.76 E.33 5.33 C.0' g"CD 0 ECTOFROOTA (TCTAL) 43.06 30.09 y- 37.67 5.3S c.10 PLLm TE L LID AE dC

11 PLUMATELLA REPENS 43.06 30.09 E73 37.67 5.38 0.1

TOTAL 43066.93 19133.E0 g}g 35702.87 14564.05 100.0DIVERSITY (H FRIME) 1.39 3.40 ?. 40 1.00DIV;RSIT f (J FRIME ) 0.36 0.79 3 0.57 0.01e "3NUMSER CF TAXA 00 OS 3G
BOTTOM 1YFE O I S C4

d
ABOVE COMPUTED USINS SAMPLE IDS

06401 06402 06403 0640'+N 06411 06410 06413 06414
N
p DATE 03/02/79

PAGE NO CO
T600ACUA 9/08.'77N

<
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NORTHERN STATES POWEP COMPANY Table 2.2-7 (cont)
FRAIRIE ISLAND HUCLEAR GENEPATIMG PLANT

M AC40Ih"iERTECRATE DENSITY ( UUMCER PER SQUARE METER )

HC3TER-DENDY MULTIPLATE SA.'PLER

WITHIN-SITE REPORT SEPTE}ULER

LS TAXA STURGEON LAKE
- REL
X S.E. ABX

2
0 CNIDARIA (TOTAL) 10.76 10.75 -1.00 0.10 HYDROZOA

11 CC"DYLOFHORA LACUSTRIS 10.76 10.76 -1.00 0.1O NEM ATCO A ( TOT A L ) e6.11 E6.11 -1.03 0.51 MEMATCD A ( LPIL ) 86.1I 66.11 -1.
-

0.50 OLICOCHAETA (TOTAL) 21.53 V.. - .l.53 -1. 3.10 UAIDIDAE 1 . #

1 NAIDIDAE (LPIL) 21.53 *1.53 -1.00 0.10 EFHEMERCPTERA (TOTAll 731.97 .' 731.97 -1.00 4.20 SIFHLONURIDAE '

10 ISONYCHI A ( LPIL ) 32.29 - - 32.29 -1.00 0.;
~

O BAETIDAE ?*
10 D AETIS ( LDIL) 161.46 , 161.46 -1.00 0.9[ 0 HEPTAG2HIIDAE |2[';NJ 10 STENONEMA (LPIL) 505.92 505.92 -1.00 2.91 10 EFHEMERCPTERA ( LPIL) 32.29 32.29 -1.00 0.2(j J TRICHCPTERA (TOTAL) 13864.26 ' " . 13964.36 -1.00 80.1. . .

(D 0 HtDROPS)tHIDAE py ?
2 NtDROFSYCHE CPRIS 6905.77 6996.77 -1.00 40.4. . .

2 H)CROFSYCHE (LPIL) 393.23 '[[3 '3 HtCR0 PSYCHE (LFIL) 32.29 '

393.28 -1.00 2.3
32.29 -1.00 0.22 CHEUM ATOPS)CHE ( LPIL ) 3767.49 .*

'' JC[[| 3767.49 -1.00 21.8
2 FOTANTIA (LPIL) 253.3'

. *58.34 -1.00 1.5
2 HYOROPSYCHIDAE ILPIL) 2195.91 > J' 2195.91 -1.00 12.7
0 FOLICENTROPCDIDAE -

2 HEURECLIPSIS ( LPIL) es.11 ..dz::7 es.11 -1.00 0.5

*I'4}4%Q
23F 10.75 -1.00 0.1

2 FOLYCENTRCFCDIDAE 10.76
'*

..

3 TRICHOPTEPA (LPIL) 118.41 113.41 -1.00 0.70 DIPTEP A HCMATCCEPA (TOTAL) 2551.13 .#4bb 2551.13 -1.00 14.70 CHIRONOMIDAE
IN.} 2 TANYTAPEUS ( LPIL) 914.96 914.96 -1.00 5.3

*

*%sj 2 FOLYP DILUM (LPIL) 4b2.10 450.10 -1.00 2.6
(73, 2 ABLAEESMfI A ( L PIL) 43.06 *3.06 -1.00 0.22 GLYPTOTEUDIPES ( LPIL) 765.79 7C5.7) -1.00 4.52 PCECTFCCLADIUS ( LPIL) 43.06 4 3.C5 -1.00 0.2IN ) 3 CHIPONOMIDAE (Lo!L) 312.16 312.16 -1.00 1.8
L

sip, 0 DIPTE7A C7ACH1CEPA ( TOTAL ) 32.29 32.29 -1.00 0.2
0 E f'.PID I D A E,%,y
2 EMPIDID AE ( LPIL) 32.29 32.29 -1.00 0.2

TOTAL 17293.15 17293.15 -1.00 100.0DIV:RSITY (H FRIME) 2.65 0.65 -1.00DIVEPCITY () FPIME) 3.61 0.67 -1.00

DATE 0.V14/79
PAGE NO 3



NCRTHERN STATES POWER CCMPANf
Table 2.2-7 (cont)

PRAIRIE ISLAtiD NUCLEAR GENERATIt:3 PLANT

MACROINVEPTEDRATE DENSITY (t:UMEER FER SQUARE METERI

HESTER-DENDY MULTIPLATE SAMPLER

WITHIN-SITE PEPC2T
SEPTEMBER

LS TAXA STURGEON LAKE
- REL
x S.E. ABY

2
NUMEER CF TAXA 22 22BCTTC.1 TYPE O

ADOVE CCMPUTLD USING SAMPLE IDSN 26431 26432 26433 2 64 3 'e
M
g

DATE 03/I4 79H
A PAGE t:0 p}-
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NORTHERN STATES POWER CCMPANf Table 2.2 -7 (cont)
.~RAIRIE ISLAND NUCLEAR GENCCATINS PLANT

MACFOINVERTED7 ATE DENSITY (NUf'BER PER SQUARE f*ETERI

HESfER-DENDY t"ULTICLATE SAMPLER

WITHIN-SITE PEPCRT
INTAKE SEPTElmER

- REL!.? TAXA X-1 X-2 X-3 x S.E. Asx3 4 50 CNIDARIA (TOTAL) 10.76 43.06 10.76 21.53 10.76 0.10 HIDROZOA
1 H1CRA (LPIL) 0.0 32.29 0.0 10.76 10.76 0.011 CCRDYLOPHCRA LACUSTRIS 10.76 10.76 10.76 10.76 0.0 0.00 PLAfYHELMINTHES (TOTAL) 10.76 182.99 10.76 68.17 57.41 0.21 TU"3ELLARIA-(LPIL) 10.76 182.99 10.76 W: 68.17 57.41 0.2

_.
__

0 NIMATCDA ITOTAL) 53.82 247.53 0.0 ''- - 100.47 75.18 0.31 NEMATCDA (LPIL) 53.82 247.53 0.0 100.47 73.18 0.30 ENCOPECCTA 0.0 43.06 32.29 25.12 12.94 0.10 EN00PROCTA
11 URNATELLA G7ACILIS 0.0 43.06 32.29 25.12 12.94 0.10 ULIGCCH'. ETA (TOTiL) 301.40 3907.43 764.26 ''- . 1657.70 1172.77 4.8

,

0 NAIDIDAE
bJ gl NAIDID AE ( LPIL ) 301.40 3907 43 764.26 1657.70 1152.77 4.8h 0 ARACHNID A (TOTAL) 10.76 0.0 10.76 7.13 3.59 0.0| 0 FPCSTIGt!ATA
Ed 1 H1CRACA9INA (LPIL) 10.76 0.0 10.76 7.18 3.59 0.00 0 EPHEMEPCPTERA (TOTAL) 823.85 32.29 172.23 344.46 245.54 1.00 SIFHLCNURIDAE

10 ISCNYCHIA (LPIL) 10.76 0.0 0.0 MW: 3.59 3.59 0.0

_

0 BAETIDAC - w ~
10 BAE TIS ( LRIL) 258.34 0.0 43.06 mm 100.47 79.91 0.30 HEPTAGENIIDAL ~~

10 STENCNEMA (LPIL) 559.74 32.1 8 118.41
0 CAENTDAE -

236.81 163.3i 0.74-

M CAEN!S (LPIL) 0.0 0.0 10.76 CC 3.59 3.59 0.00 'OICH0PTERA (TOTAL) 11 48.64 1926.30 22174.37
0 HrC70PS1CHIDAE ggg|tyg*# 11783.07 5S51.07 34.0

#
2 H1DROFSYCHE C?PIS 4090.42 1001.03 12992.46 M 6027.93 35 %.62 17.42 HYCROPSYCHE (LPIL) ,8.78 376.75 484.39 ~ i+ . , 609.97 182.08 1.83 HYDROFSYCHE ( LPIL) 32.29 96.63 236.81 J!ws ' 121.99 60.36 0.42 CHEUMATOP31CHE (LPIL) 2626.43 204.52 2395.59 py m 1903.e6 C55.70 5.53 CHEUMATCPSYCHE (LPIL) 0.0 10.76 21.53 Q 10.76 6.21 0.02 POTAMfIA (LPIL) 301.40 75.35 269.11 2'.5.29 70.59 0.6N 2 H rCROPSYCHIDAE ( LPIL ) 1571.53 43.06 5123.79 2246.14 1504.96 6.5N O LEPTCCERIDAE

m 2 NECTOPSYCHE (:LEPTCCELLA)( LPIL) 10.76 0.0 0.0 3.59 3.59 0.00 POLYCENTPCPCDIDIE
2 CYPNELLUS ( LPit ) 206.34 32.29 96.88 129.17 67.22 0.4N 2 t:EURECLIPSIS ( LPIL) 1356.30 10.76 0.0 455.69 450.32 1.3Q 2 POLYCENTROPCDIDAE 10.76 0.0 0.0 3.59 3.59 0.0g 3 TRICHOPTERA (LPIL) 21.53 75.35 53.82 50.23 15.64 0.1

DATE 03/14/79
PAGE NO 11,

T600 AQUA 9/23/77
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NONTHEPH STATES P^ HEP CO" pad'
Table 2.2 -7 (cont)

FRAIRIE ISLAND NUCLEA9 GENERATING P.AN'

MACPOINVERTEERATE DENSITY (t:U"2ER PER SOUAPE METER)

HESTER-DENDY MULTIPLATE SAM;'LER

WITHIN-SITE REPCPT
DISCHARGE SEPTEMBER

ts TAXA Y-1 Y-2
- REL
X S.E. AB%

6 7
0 PLATYHELMINTHES (TOTAL) 53.82 0.0 26.91 26.91 0.11 TUOEELLAQIA-(LPIL) 53.82 0.0 26.91 26.91 0.10 NEMATCDA (TOTAL) 493.16 21.53 258.34 236.81 0.6
1 t.E M A T CD A (LPIL) 495.16 21.53 253.34 236 El 0.60 EN00F?CCTA 21.53 C.0 % 10.75 10.76 0.00 EN00FPCCTA k!

11 U2NATELLA G7ACILIS 21.53 0.0 10.76 10.76 0.00 CLIGOCHAETA ( TOTAL) 4333.00 247.58 2092.79 2045.21 5.5
0 NAID!CAE
1 NilDIDAE ( LPIL) 4333.00 247.58 N 2292.79 2C45.21 5.5%
0 AT: ACNNIDA (TOTAL) 0.0 75.35 *E 37.67 37.67 0.1
0 FR0 STIGMATA
1 H10PACA71NA ( LPIL) 0.0 75.35 37.67 37.67 0.1M 0 IECF0DA (TOTAL) 10.76 0.0 5.33 5.33 0.0h 0 ASELLIDAE

3 1 ASEL LUS ( LPIL) 10.76 0.0 3.33 5.39 0.0Ed 0 EPHEMERCPTERA ( TOTAL) e6.11 538.21 312.16 226.C5 0.8A 0 SIFHLC U IDAE *

10 ISCMYCHIA (LPIL) 0.0 10.76 MQ 5.33 5.38 0.0
0 EAETIDAE

- .

10 BAETIS ( LPIL ) 0.0 193.76 - - 96.83 96.83 0.2
0 HEPTAGENIICAE g

10 STENONEMA (LPIL) 64.59 333.69 g 199.14 134.55 0.5
0 CAENIDAE

10 CAENIS (LPIL) 21.53 0.0 .* . 10.76 10.76 0.0
0 COLECPTERA FOLYFHAGA (TOT / ' 10.76 0.0 ,L 5.33 5.38 0.0p* %0 ELMIDAE
2 DL' SIR APHI A ( LPIL ) 10.76 0.0 i s, 5.3B 5.33 0.0
0 TPICHCPTERA (TOTAL) 3875.13 14337.98 % % 9106.55 5231.42 22.0
0 H1D?CPSYCHIDAE .-

2 HYDROPSTCHE CPPIS 150.70 673S.43 3444.56 3293.86 8.3
2 HtCROPSf CHE ( LPIL) 75.35 516.68 296.02 220.67 0.7
3 HID?CPSYCHE ( LPIL) 0.0 301.40 150.70 150.70 0.4N 2 CHEUMATOPSTCHE ( LPIL ) 53.82 3616.79 1835.31 1761.49 4.4N 3 CHEUMATCPSYCHE ( LPIL ) 0.0 32.29 16.15 16.15 C.0

g 2 POTAMYI A ( LPIL) 10.76 279.87 145.32 134.55 0.4
2 HYCrCISYCHID AE (LPIL) 75.35 2615.72 1345.53 1270.18 3.2
0 H1CEOPTILIDAE

U 2 CPTHOTPICHIA ( f.PIL ) 10.76 U.0 5.33 5.33 0.0
Q 0 FOLICENTROFOCIDAE

2 CYPNELLUS (lo!L) 2529.60 107.64 1318.62 1210.93 3.2_

2 NEU9ECLIPSIS ( LPIL) 721.21 43.06 3?2.13 33).07 0.9

DATE 03/14/79
PACE NO 17
T600AGUA 9/28/77
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NORTHERN STATES PCWER CCMPANY Table 2.2 -7 (cont)
PRAIRIE ISLAND fiUCLEAR GENEPATIllG PLANT

MACROINVERTEERATE DENSITY (fUt' DER PER SQUA9E METER)

HESTER-DENDY MULTIPLATE SAMPLER

WITHIN-SITE REPORT
NOVEMBER

LS TAXA 3-1
- REL
X S.E. AE!!

1

TOTA L 1S080.71
DIVERSITY (H PRIME ) 15020.71 -1.00 100.02.87 2.87 -1.00DIVERSITY (J FRIME) 0.72
NUM3ER OF TAXA 0.72 -1.0025
00TTCtt TYPE O 25

N

y ASOVE CCMrUTED USING SAMPLE IDS
l 26491 2o492 26493 264946d

h DATE 03/14/79
PAGE t:0 4
T600ACUA 9/28/77
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NORTHERN STATES POWER CCMPANY Table 2.2-7 (cont)
PRAIRIE ISLAND NUCLEAR GENERATINS PLANT

MACROINVERTEERATE DENSITY (ht?IER PER SOUARE METER)

HESTER-DENDY MULTIP ATE SAMPLER

WITHIN-SITE REPCPT NOVEFElE R

LS TAXA STURGEON LAKE -

3,g, .

2
0 NEMATODA ( TOTAL) 53.82 53.82 -1.00 0.41 NEMATODA ( LPIL ) 53.82 53.82 -1.00 0.40 OLIGCCR AETA (TOTAL) 1037.!- 1037.19 -1.00 8.00 NAIDIDAE - ,

%#
1 NAIDID AE ( LPIL) 1037.19 - - 1087.19 -1.00 S.OO ARACFNIDA (TOTAL) 21.53 21.53 -1.03 0.20 PROSTIGMATA NM
1 HYDRACARINA (LPIL) 01.53 - 8

- 21.53 -1.00 0.20 EPHEMERCPTEPA (TOTAL) 322.93 "'
0 HLPTAGENIIDAE EOq '

322.93 -1.00 2.4.-

10 STENONEMA ( LPIL) 320.93 ggg. k' 322.93 -1.03 2.4y
0 PLECOPTERA (TGTAL) 10.76 10.76 -1.C0 0.110 PLECCPTER A ( LPIL) 10. 76 10.76 -1.00 0.1b) 0 TRICNCPTERA (TOTAL) 6926.00 w 69:6.00 -1.00 51.6

[3 0 HYORCPS1CHIDAE %-

| 2 H1DRCPSYCHE CRRIS 559.7%
.

559.74 -1.00 4.1Fd 2 H1DDCPSYCHE (LPIL) 731.97 731.97 -1.00 5.445 2 CHEUMATCPSiCHE ( LPIL) 731.97 731.97 -1.00 5.4%J

EUE22;gg2 POTAMfIA ( LPIL) 802.67 E32.67 -1.00 6.52 HYD70PS(CHIDAE ( LPIll 3527.56 3627.56 -1.00 26.8
0 H1DRCPTILIDAE
2 H1CROPTILA (LPIL) 75.35 75.35 -1.00 0.6
2 ACRAYLEA (LPIL) 43.06

~

43.06 -1.00 0.3
0 PCLYCENTRCPCDIDAE

,

2 N!URECLIPS!S ( LPIL) 333.69 =c;F . 333.69 -1.00 2.5
0 DIPTEPA NEMATCCERA (TOTAL) 501o.14
0 CHIPCNOMIDAE

. 501o.14 -1.00 37.1
L, 25-a#

2 CRICOTCPUS ( LPIL) 10.76 ~

10.76 -1.00 0.1
2 TANYTf 75US ( LPIL) 16E'.87 1603.o7 -1.00 11.9
2 01CRDTENDIPES ( LPIL # 43.06 43.C6 -1.00 0.3: POLYPEDILUM ( LPIL 1 1065.66 1065.66 -1.00 7.9
2 ADLADESMfIA ( LPIL) 172.23 170.03 -1.00 1.3
2 CliPTOTENDIPES ' LPIL) 635.09 635.09 -1.00 4.7
2 THIENEMANNIELLA 107.64 107.64 -1.03 0.8IN ) 2 PSECTRCCLADIUS ( LPIL) 1377.e3 1377.53 -1.03 10.2

W
'%%j 0 DIPTE9 A E?ACHYCER A ( TOTAL) 10.76 10.76 -1.C0 0.1
g 0 EMPIDIDAE

2 Et'PIDID AE ( LPIL 1 10.76 10.76 -1.00 0.1
0 ECTOPROCTA (TOTAL) 21.53 21.53 -1.00 0.0( me O PLUMATELLIDAE

(;;) 11 PLUMATELLA PEPENS 10.76 10.76 -1.00 0.1
0 RISTATELLIDAE, y3

DATE 03/14/79
PASE N0 7
TA00AOUA 9/03/'?
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NC7THERN STATES PCW!R CCM?ANY Table 2.2-7 (cont)
PRAIPIE ISLAND NUCLEAR GENEPATING PLANT

MACP0lNVERTEt1 ATE DENSITY (NUMBER FER SQUARE METER)

HESTER-CENDY MULTIPLATE SAMPLER

WITHIN-SITE PEPORT INTAKE NOVEMBER

- PELLS TAXA X-1 X-2 X-3 X S.E. AE%
3 4 5

0 CHICARIA (TOTAL) 204.50 10.76 0.0 71.76 66.45 0.20 HtCROZOA
1 H109A (LPIL) 204.50 0.0 0.0 (8.17 68.17 C.211 CC?OYLOPH07A LACUSTRIS 0.0 10.76 0.0 3.59 3.59 0.00 PLAT 1HELHINTHES (TOTE Li 0.0 172.23 2120.56

_
764.26 679.s 2.2

1 TUP 7E L LARI A-( LPI L ) 0.0 172.23 2120.56 '* jag 764.26 679.5. 2.20 t:FMIRTIN A (TOTAll 0.0 0.0 10.76 ,sp 3.59 3.59 0.01 N:f1ERTINA (LP1L) 0.0 0.0 10.76
, 3.59 3.59 0.00 NEMATCD A (TOTAL) 10.76 13'.94 753.50 - ' '$ 301.40 229.10 0.91 NEM AT07 A ( LPIL) 10.76 139.94 753.50 * ' 301.40 229.10 0.9-

0 ENDOPPCCTA 0.0 32.29 32.29 21.93 10.76 C.10 Et.00FRCCTA 5 -

11 URNATELLA C7ACILIS 0.0 30.?9 32.29 21.53 10.76 0.1og 0 CLICOCHAETA (TOTAL) 2131.32 17073.64 52350.53 Q 24025.83 15046.61 63.5* O NAIDIDAE
bJ 1 N A13IDiE ( LPIL) 2131.32 17093.64 52852.53 24025.83 15C46.61 63.5h 0 ARACHNIDA (TOTAL) 43.06 10. 76 0.0 17.'4 12. % 0.1
A 0 PRCSTIGMATA
(o 1 HYCRACARINA 4LPIL) 43.06 10.76 0.0 17.94 12.94 0.10 EPHEMERCPTERA (TOTAll 376.75 64.59 0.0 hw 147.11 116.32 0.40 HEPTAGENIIDAE Ar#

10 STENCNEMA (LPIL) 376.75 43.06 0.0 130.94 119.06 0 . 'e
O CAENIDAE

10 CAENIS ( LPIL) 0.0 21.53 0.0 7.18 7.18 0.0
*

0 PLECCPTERA (TOTAL) 32.29 0.0 0.0 % ES 10.7o 10.76 0.0
0 ISC PE P LID AE gy

10 ISOPERL A ( LPIL) 10.76 0.0 0.0 3.59 3.59 0.010 PLECCPTERA (LPIL) 21.53 0.0 0.0 7.18 7.18 0.00 TPICHCPTEPA (TOTAll 50EO.73 10tES.90 613.56 ""**' 5461.C6 2914.71 15.6
0 HIDRCPSYCHIDAE -

.

2 HtCPorSYCHE C RIS 365.93 7362.75 533.21 ..7- 2755.65 2304.09 7.9
2 H)CP0 PSYCHE ( LPIL) 21.53 0.0 0.0 7.13 7.18 0.0N 3 HIDICPJYCHE ( LPIL) 0.0 53.82 10.76 W 21.53 16.44 0.1

N 2 CHEUMATOFs1CHE ( LPIL ) 592.03 1173.30 32.29 599.21 329.40 1.7
3 CHEUMATCPS1CHE ( LFIL ) 0.0 43.06 0.0 14.35 14.35 0.0
2 FOTAMrIA (LPIL) 1237.89 1700.75 10.76 c23.14 504.01 2.8
2 H1000P112HID AE ( LPIL ) 2012.92 53.E2 10.76 672.50 t60.32 0.0

(./4 0 H tDr.OPTI LID A E
y 2 H1CRCPTILA ( LPIL ) 215.29 10.76 10.76 78.94 68.17 0.2

0 A 7AYLEA (LPIL) 0.0 32.29 0.0 10.7o 10.76 0.0q
0 LEPTCCEPID'E
2 NECTCFSICHE (:LEPTCOELL A)( LPIL) 10.76 0.0 9.0 3.59 3.59 0.0

DATE 03/14/79
PAGE NO 15
T600 AQUA 9/28/77



NC.RTHERN STATES FC' ER CCt1PANY Table 2.2-7 (cont)A

FRAIRIE ISLAND NUCLEAR GEN! RATING PLANT

MACROINvER7ECPATE DENSITY (NU.'BE9 PER SCUARE METER)

HE':TER-DENDY MULTIFLATE SAMPLER

WITHIN-SITE FEFC9T INTAKE NOVEMBER

- REL
LS TAXA X-1 X-2 X-3 X S.E. A5%

3 4 5
0 POLYCLNTRUPCDIDAE
2 C1RNELLUS ( LPIL) 21.53 0.0 C.0 7.18 7.18 0.0
2 NEURECi ." SIS ( LPIL) 602.63 118.41 0.0 240.40 184.39 0.7
3 TRICHOPTERA (LPIL) 0.0 139.94 0.0 " * '.65 46.65 0.1s
0 DIPTECA net 1ATOCERA (TOTAL) 4510.22 3C64.37 4155.00 4176.53 166.75 11.9
0 CHIRON2MIDAE _ A
2 CRTCG)CPUS ( LPIll 21.53 0.0 0.0 ^ -+ 7.18 '.18 0.0
.' TAN) T ARSUS ( LPIL ) 925.73 72.3'i 43.06 .. 343.04 OE3.97 1.0
i' CICROTENJIPES ( LPIL) 3.0 0.0 10.76 - 3.59 3.59 0.0
2 POLYFEDILL'M ( LPIL ) 393.23 161.46 10 . 7c, Ic3.17 112.73 0.5@%,2 ADLACES"YI A ( LPIL ) 172.23 32.29 0.0 ' w" 60.17 52.86 0.2
2 Gl.YPTOTEhDIPEC ( LPIL 1 l'09.66 3423.03 3913.19 $ 3103.73 E 84. 6 6 8.9
2 THIENEttANNIELLA '39.94 0.0 0.0 46.65 46.65 0.1g
2 PSECTPCCLADIU3 (LPIL) 871.91 64.59 10.76 315.75 273.51 0.9.

M 3 CHIRCNCt1ID?.E ( LPIL ) 10.76 107.64 161.46 93.29 44.09 0.3
1 0 DIPTERA ERACH)CERA (TOTAL) 10.76 00 0.0 3 59 3.59 0.0P C EMPIDIDAE Me
$ %W2 Et|PIDIC AE ( LPIL ) 10.76 0.0 0.0 3.59 3.59 0.0

0 ECTCTPCOTA (TOTAL) 32.29 64.59 43.06 g 46.65 9.49 0.1
0 LorHOPCDIDAE -

(g g8 PICTINATELLA MAGNIFICA 0.0 10./6 0.0 3.59 3.59 0.0.

0 P LUt1 \T E L LID AE "'

11 ."LUMATELLA REFENS 21.53 43.06 32.29 G 30.09 6.21 0.1
0 CRISTATELLIDAE SMTM
8 CRISTATEL'.A MUCEDO 10.76 10.76 10.76 ; .'insr1 10.76 0.0 0.0

DIVEPSITY (H PRIME) 3.46 1.97 0.79 ' fTOTAL 12432.70 32140.06 60581.18 35051.93 13975.'1 100.0
2.07 0.77

OIVERSITY (J FRIME ) 0.83 0.43 0.23 9% M 0.51 0.17
NUMBER CF TAXA 27 26 19 b 36
POTTOM TYPE 0

N ABOVE CCMFUTED USING SI.MPLE IDS

Q 26511 26512 06513 26514
26521 26522 26523 26524
2e531 26532 26533 20534

d DATE 03/14/79

CC FAGE NO 16
T600ACUA 9/28/7/@



NORTHERN STATES PCWER CONFANf
Table 2.2 -7 (cont)

PRAIPIE ISLAND NUCLEAR GENdPATING PLANT

ttACP0 INVERTEBRATE DEN 3ITY (h"J:'EER FER SOUARE METER )

HESTER-DEM3Y ttULTIPLATE SAM?LER

WITHIN-SITE REFCRT DISCllARGE SOVEMbfR

LS TAXA Y-1 W2 - EEL
x S.E. A t v.

6 '

bq0 CNIDARIA (TOTAL) 86.11 e6.11 u e6.11 0.0 0.30 HiDRoznA
1 HfCRA (LPIL) C6.11 C6.11 E6.11 0.0 0.30 PL A Ti'::.:FNTHE S ( TOT AL ) 139 % 01 69.97 69.97 0.21 TURDELt.dIA-!LPIL) 13 7. '< w 0. 69.97 69.97 0.20 NEMERTItA (TOTAL) 4 3. C6 0.0 - .- 21.53 01.53 0.11 NEMERTIh' (LPIL) 43.C6 0.c 21.53 01.53 0.10 NEMAT 03A t.U.AL) 161.46 161 161.46 0.03 0.51 NEMAT 0JA (LPIL) I61.46 161.*o * 161.46 0.03 0.50 ENOOPPOCTA 32.09 0.0 16.15 16.15 0.10 ENCCFRCCTA

11 UPNATELLA GRACILIS 32.09 0.0 16.15 16.15 0.10 OLICOCHAETA (TOTAL) 9634.01 8331.54 8022.77 63).0% 28.70 NAIPIDAE
- .-

1 NAIDIDAE (LPIL) 9192.63 8331.54 M - 3762.11 430.57 2S.0
d

ba 0 TUSIFICIDAE
I 1 TUDIFICIC AE ( LPIL) 441.33 0.0 .. 2 0.67 003.67 0.7

.

0 HIRUDINE A ( TOTAL ) 10.76 0.0
' '

5.33 5.38 0.00 G LO3S!riiCNIID AE *M h1 PL ACC2DELLA ( LPIL) 10.76 J.0 @mg 5.33 5.33 0.30 GASTRCFCDA (TOTAL) 01.53 0.0 P% 10.76 10.76 0.30 FHTSICAE i -
1 PH f S A ( LPIL ) 01.53 0.0 10.76 10.76 0.00 APACHNIDA (TOIAL) 0.0 150.70 C
0 FPOSTI0ttATA g 75.35 75.35 0.0

h
1 H1CRACARINA (tPIL) 0.0 150.70 d{g 75.35 75.35 0.20 EPHEMERCPTERA (TOTAL) 312.16 570.51 441.33 107.17 1.40 DAETICAE

10 BAETIS ( LPIL) 0.0 10.76 5.33 5.33 0.00 HEPTAGENIIDAE
10 STEN 01EMA (LPIL) 015.29 516.63 365 M3 153.70 1.00 TPICCRYTHIDAE
10 TPICC? f THCDES ( LPIL) 10.76 0.0 5.33 5.3% 0.0N O CAENIDAE

N 10 CAENIS ( LPIL) 64.59 0.0 32.09 32.09 0.10 FOTAMANTHICAE
10 FOT AM ANThU5 ( LPIL ) 10.76 0.0 5.33 5.33 0.00 E F:iEt:ER!D A E

(.A' 10 UEXAGENIA '.PIL; 0.0 32.09 16.15 16.15 0.1
-

C 10 E FH:f IROP TE? A (LPIL) 10.76 10.76 10.76 0.0 0.00 PLECCPTEPA ( Tr- 0.0 21.53 10.76 10.76 0.00 ISOFERLIP"

DATE 03/14/79
P?CE NO 21
To:CAGUA 9/28/77



NORTHEPN STATES PCM D CC:'FANY
Table 2.2 -7 (Cont)

PRAIRIE ISLAND WU;iEA0 CONERATINS PLANT

tax ROTNVEPTEi R ATE P:NSITY t h?'OER FEP SQUAPE METER )

hESTER-CENDY MULTIPLATE SAMPLER

14ITHIN-SITE PEPORT
DISCHARGE NOVEMBER

- RELLS TAXA Y-1 Y-2 X S.E. AEX
6 7

10 ISOFERLA ( LPIL) 0.0 21.E3 10.76 10.76 0.00 TRICl.CPTCPA (TCTAL) 4467.16 9610.43 7037."2 2572.66 00.50 HtPPO?StCHIDAE
2 Ht000F01CHE C7PIS 753.50 19S0.62 135 7. C t 613.56 4.4HtC70FStCHE ( LFIL ) 01.53 75.35 43.44 26.91 0.2t CHEUt1ATCPSTCHE ( LPIL ) 441.33 12!0.95 f61.14 419.81 2.82 r0T A!1)I A fLPIL) 1070.13 ISO 9.92 1550.C5 079.87 5.02 HtDPCrStCHIDAE tLPIL) *73.63 3 53.60 0163.62 1669.99 6.90 H 1000:' TILIC A E
2 HtCROPTILA sLPIL) %3.06 150.70 96.83 53.82 0.32 ACRAYLEA fLPIL) 0.0 21.53 10.7o 10.76 0.00 POLICENTFOPCO 0AE
2 C rPNELLUS ( LPIL) 302.93 0.0 161.46 161.46 0.52 NIURECLIPSIS ' LPIL ) 1141.01 344.46 742.73 393.03 0.42 POLYCENTROF00!DAE 0.0 75.35 37.67 37.67 0.1O DII'TE R A hEt' ATCCEP A (TOTAL) 04374.20 4005.83 14300.32 1C274.43 45.7

,

N 0 C E R ATOFOGO:1ID A E
l 2 CEP ATCPOCONID AE ( LPIL i 10.76 0.0 5.33 5.33 0.0P

O CHIF C:C:1ID A E
2 CHIPCNC"US ( LPIL) 10.76 0.0 5.3S 5.33 0.02 TANrTA9EU3 (LPIL) 215.29 1410.12 612.70 597.42 2.62 DICPOTENDIPES ( LPIL) +3.C6 0.0 01.53 21.53 0.12 POLYPEDILUM ( LPIL ) 109.17 's75.03 452.10 322.93 1.42 10L AE E S:t r I A ( L?IL ) 393.03 4 3. C6 000.67 177.61 0.72 FRCCL ADIU3 ( LPIL ) 10.76 0.0 5.33 5.33 0.02 GliP10iEh3IPES ( LP.'.) 03377.53 1091.71 12 335. E 4 11044.13 39.42 THIENEttihNIELiA 10.76 53.80 32.09 21.53 0.12 PSECTPCCL ADIUS ( LPIL) 015.29 419.81 317.55 102.06 1.03 CHIRONC:1IDAE (LPIL) 150.70 32.0 7 91.50 5).00 0.30 ECT*~ROOTA (TCTAL) C6.C8 10.76 53.60 43.C6 0.20 PLU:1ATELLTDAE

11 PLUMATELLA PEFEUS 32.09 10.76 01.53 10.76 0.1
N 0 CRISTATE t t 131E

8 CPISTATELLA MUCECO 64.59 0.0 32.09 30.09 0.1N
C3's TOTAL 3C500.16 02970.91 31075.E4 8304.63 100.0DI\ERSITY (H FRIM:) 1.93 2.94 2.46 0.43DILERSITY (J F2It1E) 0.44 0.70 0.53 0.14('., ,

NUM0ER CF TAVA 35 06 .+ 1"
ECTTCit TYFE O

O
DATE 03/14/79
P:CE N3 20
T600AGUA 4/08/77
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I:CQTHERN STATES POWER CCMPANY Table 2.2-7 (cont)
PPAIRIE ISLAND t4UCLEAR GENERATING PLANT

e
MACROINVERTEERATE DENSITY (NUMCER PER SQ'JARE METER I (

HCSTE7-DEt43Y t"ULTIPLATE SAMPLER
'

WITHIN .'ITE REPORT DISCilARGE DECEMBER

<r - REL
LS T A>' A Y -1 Y-2 C% . X S.E. AC%

6 7
2 TAtnTARSUS ( LPIL ) 8.07 0.0 4.04 4.04 0.2
2 FOLYrEDILUM ( LPIL) 10.76 0.0 5.33 5.33 0.3
2 AE L ACESMYI A ( LPIL) 24.;2 2.69 13.46 10.76 0.8
2 GL)PTOTENDIPES ( LPIL) 1.'3.79 0.0 oN 61.8) 61.89 3.6

E'E 13.46 0.C0 0.82 THIE r;E MANNIE L'_A 13.46 13.46
% ,'2 TRICCCCLADIUS (LFIL) 2.69 0.0 1.35 1.35 0.1g

2 FS:C fRCCL ADIUS ( LPIL) 56.51 26.91 41.71 14.80 4.9.

ba 2 TRICHOCLADIUS 0.0 2.60 1.35 1.35 0.1
1 0 ECTOPROOTA (TOTAL) 13.46 0.0 -

H ''. 6.73 6.73 0.4
0 P LU!!AT E L LIC A E

11 PLU'fATELLA REPLNS B.07 0.0 4.04 4.C4 0.2
0 CRIST ATI LLID AE
8 CRISTATELLA idUChCD 5.33 0.0 0.69 2.69 0.2,,

%.
TOTAL 3073.58 350.53 1715.55 1363.02 100.0
DIVERSITY (H FRIt!E ) 1. . 0 2.45 .- % 1.92 0.52
DIVERSITT ( J FRIME s 0.35 0.78 0.57 0.22
t'UM2ER OF T AXA 27 16 29
EDTTCil TYPE O

A00VE COMPUTED USINS SAMPLE IDS
26611 26612 26613 26614
26621 06622 E6623 26624

N DaTE 03/09/79
y PAGr NO 16

T600AOUA 9/08/77O

U
-.
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TABLE 2.2-8. SU?etARY STATISTICAL INFORMATION FOR HESTER-PENDY
MUL'IiTLE SAMPLES C0!.LECTED DURING 1978 NE/.R RED WING,
MINNESOTA.

I

STATIONS MONTHS UNTRANSFORMED TRANSFOR.EDM

1-7 5-8,1. B-1 SL X-1 X-2 X-3 1- 1 Y-2 B-1 S L X-1 X-2 X- 3 Y-1 Y-2
B-1 - 0 0 0 * 0 0 B-1 - 0 0 * * 0 0

SL - 0 0 * O O SL - 0 * * * 0

X-1 - 0 * 0 0 X-1 - * * O O

X-2 - * O O X-2 - 0 0 0

X-3 - * * X-3 - * *

Y-1 - 0 Y-1 - 0

Y-2 - Y-2 -

GRol7 SIMILARITIES: SL B-1 X-1 Y-2 Y-1 X-2 X-3 SL B-1 X-1 Y-2 Y-1 X-2 X- 3

STATIONS MONTHS

2-7 1-2,5-12 SL X-1 X-2 X-3 Y-1 Y-2 SL X-1 X-2 X-3 Y-1 i-2
SL - 0 0 * O O SL - 0 * * * 0

X-1 - 0 * 0 0 X-1 - * * * 0

X-2 - 0 0 0 X-2 - 0 0 *

X-3 - 0 * X-3 - 0 *

Y-1 - 0 Y-1 - +

Y-2 - Y-2 -

GROL7 SIMILARITIES: SL X-1 Y-2 Y-1 X-2 X-3 SL X-1 Y-2 Y-1 X-2 X-3

CiGC
STATIO.iS MONTFS vggg

3-7 1-2,5-12 X-1 X-2 X-3 Y-1 Y t X-1 X-2 X- 3 Y-1 Y-2 Mm
X-1 - 0 * O O X-1 - * * * 0 M -

*

DD -X-2 - 0 0 9 X-2 - 0 0 *

X-3 - 0 * X-3 - 0 *

Y-1 - 0 Y-1 - *

Y-2 - T-2 -
A

CROUP SIMILARITIES: X-1 Y-2 Y-1 X-2 X-3 X-1 X-2 Y-1 X-2 X-3
* = Significant at the a = 0.05

0 = ~ .,,n w ...t . . - .

g
62
eL_

2 f b b ' '#
E

2.2-150



*

APPENDIX A2.2.1. SPLITTING PROCEDURE JUSTIFICATION

The purpose of this split analysis was to determine whether the distributions
of the counts of the taxa in the 1/2 or 1/4 splits were the same, apart from

random variation, as the distribution of the taxa counts in th* whole sample.
For this analysis the 1/2 and 1/4 splits were considered to be random
samples from the whole, which was taken to be the population. Thus, the

objective was to determine whether the random variation induced by the
splitting was large enough to cause the distribution of the taxa counts in
the splits to be significantly different from those in the whole.

The statistical method used was a chi-square test for the equality of the

distribution of the taxa counts in the aplits to that in the whcle*.

Expected counts for the 1/2 split are 1/2 of the counts in the whole
sample, and for the 1/4 split they are 1/4 of the counts in the whole sample.
ine chi-square value is:

9
(Observed count in split - expected count)~.

expected count
over
all taxa

These chi-square values, along with the associated sample numbers, degrees
of freadom, and probability values, are given in Table A2.2-1.

The only split that approaches significance (P=0.051) is the 1/4 A split from

sample #2633-2. This result is due to 8 of the 12 taxa groups having counts

smaller than 19 in the whole sample.

In summary, results of the chi-square test given in Table A2.2-1 show that the
random variation induced by using 1/4 splits instead of the whole sample
does not prevent assuming that the taxa counts from the 1/4 split and
those from the whole sample follow the same distribution. Thus, inferences

based on the 1/4 splits are valid.

* Steel, R.G.D., and James H. Torrie. 1960. Principles and Procedures of
Statistics. McGraw 11111 Book Co. , Inc. New Yor. N.Y. pp. 366-378.
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2.3 IMPINGEMENT OF FISHES AND OTHER ORGANISMS ON 'PHE

INTAKE TRAVELING SCREENS

2.3.1 INTRODUCTION

Impingement losses at the Prairie Island Nuclear Generating

Plant have been recorded and reported annually for five

complete years, plus 83 days in 1973 when plant cooling

water was circulated during preoperational testing and after

commercial generation of power began with Unit 1 reactor in

December (Anon. 1973). Impingemant data fo r 1978, i.e.,

species composition and n um be r s , seasonal rates, and size

range of fishes are presented and compared with 1977 and

previous years impingement data. No n- f ic h type organisms

such as turtles, crayfish, clams, birds, and small mammals

impinged during 1978 are also listed.

2.3.2 MATERIALS AND METHODS

Sampling procedures for impinged organisms in 1978 were

basically the same as in previous years. Weekly sampling

periods began and ended with removal of fish and re-

placement of trash baskets at approximate'f 8:00 AM on

Wednesdays from December 28, 1977 through December 27, 1978.

Trash baskets were generally emptied Monday, Wednesday, and

Friday of each week, except during the weeks of January 4

to 11 and January 18 to 25, when no collections were made.

Debris and organisms were sorted and fishes were taxonomi-

cally enumerated. All fishes were counted individually,

except on two dates in mid-January when impingement was

exceptionally high; then t'le " pail method" was used to
lestimate numbers of gizzard shad after other species were

1
All fishes will be referred to by common name. A list of

common and scientific names is included in Appendix A2.3.1.

b2.3-3



sortad out. This method has been used in previous years and

involves counting the number of gizzard shad required to

fill one pail, cnd then multiply by the number of pails

filled. Fishes removed from the bar rack were included in

total impingement numbers. Fishes picked up along shore

and floating in the recirculation canal and intake area were

also included in i.mpingement data. All live organisms were

released in Sturgeon Lake or the plant discharge canal, and

were included in total impingement numbers.

Total lengths in millimeters, we re recorded for all fishes

measured. Usually the lengths of a minimum of 50 yo u ng-o f-

the-year and all measurable adults were recorded wMn

numbers were in excess of 50-100 fish of a given spet les or

taxonomic group. When fish numbered less than 50 per

species or taxonomic group, lengths of all specimens in

measurable condition were recorded.

Several species were combined into taxonmic groups for

repo r ting impingement losses. All members of the family

Cyprinidae, with the exception of carp and bullhead minnows,

were grouped as " shiner spp." or " minnow spp". Quillback,

highfin, and river carpsucker may have been present, but no

differentiation was made and all were grouped as "carpsucker

spp.". All bullheads were recorded as " bullhead spp.", and

" crappie spp." included both black and white crappies.

Sp rimens in poor condition were identified to f am ily or

genus when possible, or listed as unidentified.

2.3.3 RESULTS

In 1978, 105,983 fishes were collected, of which 93,895 were

gizzard shad and 12,088 were other species, representing 40

taxa from 15 families. Spotted sucker was reported for the

first time in 1978, and largemouth bass and golden shiner

were collected in 1978, but not in 1977. Species collected

2.3-4



in 1977 but not in 1978 included longnose gar, American eel,

brown trout, and orangespotted sunfish. Several species of

the families C yp r i n id a e , Catostomidae, and Ictaluridae

collected in 1977 may also have been collected in 1978 but

not shown in Appendix A2.3.1. Members of these f am ilie s

generally were not identified to species, but were grouped

as " shiner spp." or " minnow spp.", "carpsucker spp.", and

" bullhead spp." for ease in handling and reporting.

Gizzard shad comprised 88.6 percent of the total 1978

impingement figure. Other predominant taxa, in order of

abundance uu percent composition, included freshwater drum

(3.3 per,ent), white bass (2.0 cercent), channel catfish

(1.9 percent), and crappie spp. (1.5 percent) (Table 2.3-1).

Each of the r'emaining taxa represented less than one percent
of the total number of fishes impinged. As also seen in

Table 2.3-1, gizzard shad has been the most common species

collect _J annually since the plant became operation in 1973,

followed by freshwater drum (1973, 1974, 1977, and 1978),

white bass (1976), or channel catfish (1975).

Approximately 80 percent fewer gizzard shad and white bass,

and 95 percent fewer freshwater drum were imp inged than in

1977. Channel catfish impingement decreased by nearly

one-half. Impingement of crappie spp. and bluegill de-

creased from 5,530 and 2,317 in 1977 to 1,551 and 622 in

1978, respectively. The number of shiners and minnows

collected oecreased 40 percent, whila bullhead impingement

increased 40 percent over 19'77.

Weekly impingement totals for all taxa ranged from 33 fishes

in early December to 45,965 fishes in mid-January (Table

2.3-2). Highest impingement rates occurred in ~ 3n'lary

throug' id-February and were primarily comprised o. gizzard

shad (Eigures 2.3-1 and 2). Impingement rates for most

cther taxa were generally low throughout the year (Figures
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2.3-3 through 8). Highest numbers of channel catfish were

collected in March (Figure 2.3-5). White bass in pingement

rates were highest in late April and early May, with another

increase in late July, while 50 or fewer fishes per week

were taken throughout the rest of the year. Increased

impingement rates in late April and early May coincided with
a cooling tower outage and returned service.

Seasonally, the greatest numbers of fishes were impinged in
winter (Table 2.3-3). The greatest diversity of taxa ana

the greatest number of fishes , exclud ing gizzard shad,

occurred in spring. Channel catfish were most frequently

impinged in winter; white bass, bluegill, crappie spp., and

freshwater d rum .. n spring; and shiner / minnow spp. in fall.
Approximately 95 percent of the bigmouth buffalo and bull-

heads and nearly 70 percent of the carp were collected
in spring. Seasonal comparisons of impingement of all

fishes and of gizzard shad for 1978 and previous years are
presented in Tables 2.3-4 and 5.

Length fres;ency data are presented in Table 2.3-6 and
Figures 2.3-9 through 14. Many of the larger specimens were

collected from the bal rack and from the recirculation and
intake canal areas. P ropo r t io nal ly , fewer young-of-the-year
fishes were measured in 1978 than in 1977, following proce-
dures described in Section 2.3.2 of this report. Young-of-

the-year comprised 51.4 percect of the gizzard shad measured
in 1978, as compared with 55.2 percent in 1977. In 1978,

23.0 percent of the white cass and 56.3 percent of the

f reshwater drum measured were less than 160 mm total length,
whereas in 1977 more than 80 percent of the white bass anu

75 percent of the freshwater drum werr young-o -the-year.~

Although the percentage of young-of-the-year of those

measured may not truly represent the actual percentage
of the total number collected, it provides an indication

of the sizes 3f fishes impinged. In the future, efforts
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will be made to note the number of young-of-the-year not
measured, so the percentage of young-of-the-year of all

fishes collected can be calculated, rather than only of

those measured.

Organisms, other than fishes, collected in trash baskets

in 1978 are listed in Table 2.3-7. Turtles, clams, mud-

puppies, and crayfish dominated the total number recorded.

Rats, pigeons, and toads comprised 1.2 percent of the total.

Many of the specimens were obviously dead pricr to impinge-

ment. Those that survived the rigors o' impingement were

released in either Sturgeon Lake or the discharge canal.

Mississippi River flow (U.S Army Corps of Engineers, Lock and

Dam 3 records), plant intake flc w , and percent of river flow

appropriated to the plant are listed for 1977 and 1978 in

Table 2.3-8.

2.3.4 DISCUSSION

The coon:;it ion of fishes impinged at the Prairie Island

Plant in 1978 (Appendix A2.3.1) was s im il a r to previous

years, with a few exceptions. The spotted sucker, which

has been repo::ted by the Minnesota Departm ent of Natural

Resources (MDNR) personnel in the 1974, 1976, and 1978 fish

popula t ion studies of the plant vicinity, was collected in

the trash baskets for the first time in 1978. Other varia-

tions in taxonomic composition are presented in Section

2.3.3. Since 1973, 97.8 to 99.8 percent of fishes impinged

annually were from e ig ht taxa (Table 2.3-1). Gizzard shad

has alwaye been the most frequently impinged species at the

Prairie Island Plant, followed by freshwater drum, white
bass, or channel catfish. Gizzard shad comprised 88.6

percent of the 1978 impingement total and from 58.5 to 93.9

peccent of the annual totals of previous years.

276 324
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The total number of fishes impinged in 1978 was nearly f ive

times less than in 1977. A marked reduction in impinge-

ment of gizzard shad and freshwater drum was primarily

responsible for the decrease, although percent composition

of gizzard shad increased slightly from 82.4 percent in 1977

to 88.6 percent in 1978. Impinge.aent aumbers decreased from

1977 for all of the predominant taxa except bullhead spp.,

while freshwater drum was the only predoninant taxa for

which percent composition decreased rather than increased in

1978 (Table 2.3-1). This indicates fewer fishes of other

taxa were affected by impingement in 1978 than in 1977.

Seasonally, in 1978, unlike previous years, impingement was

nighest in winter and lowest in summer (Table 2.3-4). Fall

impingement was considerably lower in 1978 than 1977,

followed by spring, which has in the past been the season of

lowest impingement. Fewer fishes have been collected in the

fall each year since 1974, and annual. Lacreases are nearly

proportional with those seen for gizzard i (Tables 2.3-4.

and 5). An annual fall d ie-of f of gizzard s t.ad , which can

be expected to occur when water temperatures d rop below

12-15 C (Andersen 1974, Boaola 1966, and Wickliff 1953),

has in prior years contributed a large portion of the annual

total of impinged fishes. The die-off has been associated

with impingement of up to 78.2 percent of the annual total

of gizzard shad, as in the fall of 1974 (Table 2.3-5).

Although there was no apparent massive f all die-of f in 1978,

impingement of 5,394 gizzard shad in late October and early

November did create a definite peak over the exceptionally

iow weekly totals preceding and following that two-week

period (Table 2.3-2 and Figures 2.3-1 and 2). Over 85

percent of the gizzard shad were collected in winter, mainly

January and early February, by which time many of the 1977

year class had reached lengths of 140 mm or greater and were

impinged as juveniles and adults.

276 325
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Gizzard shad are an impor tant forage fish un:il they reach

approximately 130 mm total length (Miller J360). Of the

3,943 shad measured, 51.4 percent were less than 140 mm

(Table 2.3-6 and Figure 2.3-9). Assuming this figure to be

representative, slightly more than one-half of the shad

impinged (48,262) was lost as potential forage, which

represents less than one percent of the gizzard shad popula-

tion of Sturgeon Lake, as e s t im a ted in 1973 by the MDNR

(Andersen 1974).

Impingement has generally had the greatest effect on young-

of-the-year fish which are not present or of impingeable

size until summer or later, accounting for low numbers

taken in spring. In 1978 increased spring impingement

n umber s for approximately three weeks in April and early May

coincided with returned service of the cooling towers on

April 13, following an out:ge fo r installation of tempera-

ture sensor by-pass valves. The majority of fishes reported

during that period were adulus and juveniles collected

in the recirculation and in*ske canal areas and from the

bar rack, as well as from trash baskets. This increased

impingement rate may have masked tne normal low spring

impingement level, as well as skewed length frequency

distributions more toward adult and juvenile ranges (Table

2.3-6 and Figures 2.3-9 through 14).

Impact assessment of ''pingement upo n fish populations of.

the source cooling water body is dif ficult, because neans of

accurately estimating populations in sections of large river

systems are lacking. Impingement of small numoers of

several spo r t fish taxa in 1978, such as northern pike (33),

largemouth and smallmouth bass (12), and walleye /sauger

(88), cannot be expected to have any negative effect on

their populations in the Prairie Island vicinity.

276 326
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Survival of fishes varies cons id e rably , ranging from less

than 25 percent to 60 percent, according to several authors

(Eberley 1977). White bass are reported by MDNR (1474) to

attain an average length of 109 mm by the end of their first

year of growth. Impingement of 2,096 white bass in 1978, of

whien 14 percent were less than 120 mm, resulted in an

estimated loss of approxi.nately 1,400 pctential adults,

assuming 50 percent survival. Such losses, as compared with

197'i white bass impingement and MDNR angler harvest esti-

mates (Eberley 1977), are not expected to affect the white

bass population in the PINGP are

Fl uh t ua t. io n s in annual and seasonal impingement rates do not
appear to be attributable to any one single factor, but more

likely a combination of several. Plant trip suts in winter

months and the resultant cold shock nave, in the past,

contributed as much as 39 percent of the annual impingement
total (Eberley 1976). No major plant trip-outs occurred

during 1978 that may have been partially responsible for low
impingement numbers.

Percentages of monthly mean Missisaippi River flow entering
the Prairie Island P l ai.t intake canal during 1977 and 1978

are compared in Table 2.3-8. Monthly mean intake flow was

generally lower in 1978 than 1977, and river flow was

substantially higher during all but three months of 1978,

resulting in reductions of percentage of mean r ive r flow

entering the intake canal for all mor.hs except October,
No mmber, and December. The lower amount of water appro-

priated and increased river flow may have also been parti-

ally responsible for low 1978 impingement numbers. Correla-
tion of plant operating characteristics with impingement

rates in 1973, 1974, and 1975 indicates flow parameters
appear to be one key plant operational characteristic

276 3272.3-30



affecting impingement (Mayhew and Hess 1975); however,

flow volume or velocity are not always primary factors in

impingement rates (Mayhew and Hess 1975) .

Young-of-the-year have generally comprised a major por'. ion

of annual impingement totals, indicating year class strengtn

may be a factor also influencing impingement rates, but no

apparent correlation indicating such a relationship has been

found at Prairie Island (Eberley 1976). MDNR personnel

indicate "there appe ars to be no consistent relationship

between gross impingement in a g iv en year and overall gear

catch rates or abundance indices from that year" (see
Section 2.4).

2.3.5 SUMMARY

A total of 105,983 fishes representing 40 taxa and 15

families was impinged during 1978. Several non-fish organ-

1sms were collected, with spiny, soft-shell turtles being

impinged most frequently. Gizzard shad comprised 88.6

percent of the 1978 impingement total, with the majority

collected in winter. Gizzard shad loss was less than one

percent of the estimated 1973 gizzard shad population of

Sturgeon Lake. Other predominant taxa were f reshwater drum,

white bass, channel catfish, crappie spp., bluegill, bull-

head spp., and shincr/ minnow species. Fewer fishes of other

taxa were affected by impingement in 1978 than in 1977.

Impingement numbers were highest in January and February,

and generally low throughout the rest of 1978 with notice-

ahie minor peaks in April-May and late October through

mid-November.

Impingement losses of walleye /sauger and "hite bass repre-

sented less than two-tenths of one percent and less than

five percent, respectively, of the 1976 angler harvest.
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lio single factor has been isolated as the most important

!! actor affecting impingement rates. Some factors possibly

influencing impingement rates at Prairie Island include

r iver flow, cooling water appropriation, water temperatures,

and year class strength.

27/; 3292.3-12
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Table 2. 3 -2 . (Continued)

TAXA
WEEVLY PERIODS

3/8 to 3/15 to 3/22 to 3/29 to 4/5 to 4/12 to 4 /19 t o_3/15 3/22 3/29 4 /5 4/12 4/19 4/26
Chestnut lagrey - - -

1 - 1 -Silver lamprey 1 - -
- 1 - -Unidentified lamprey - - -
- - - -Shortnose gar - - - - - 1 -Bowfin - - - - 2 6 2Gizzard shad 15 6 ?6 102 78 292 14 9coldeye - - -
- 1 1 -Mooneye - - 1 - - 1 1Northern pike - - - - - - 1Carp - 2 3 - - 132 140Shiner spp. - - 2 1 - 10 -Bullhead minnow - - -
- - 2 -Minnow spp. - - -
- 1 - -

~

~4 Carpsucker spp. - - 2 5 1 37 3# White sucker - - - - - 1 -

'
Spotted sucker - - - - - - 1Unidentified catostorridae - - - - - - -"

,
.

Bigmouth buffalo - - 1 11 9 219 97y .
. Smallmouth buffalo - - - - 1 5 1

-

g
.

Buffalo spp. - - - - - - -
- Silver redhorse - - - - - - -

'-

Shorthead redhorse - - 1 1 - 2 1Bullhead spp. - - - 2 5 391 6Tadpole madtom - - 1 - - 1 -M- Channel catfish 253 138 74 61 55 77 27
, Flathead catfish - - -

1 - - 2Trout perch - - - - - 1 -Burbot - -

'
- - - - -

(M .~
white bass 6 10 11 55 96 512 171Rock basr, 1 - - 4 3 4 5M - Smallmouth bass - - - - - - 2

.

Mg Largemouth bass -
- - - 2 -EM Green sunfiGh - 3 - - - 1 -

Bluegill 2 3 43 46 18 100 22Crappie spp. 5 4 14 52 107 162 83Imidentified centrarchidae - - - - - - -

Yellow perch - - 1 2 3 3 1IMD
N O Log perch - - - - - - -

Sauger - 1 - - - 1 -N walleye - - 3 1 - 3 2D Stirod e, lion spp. - - - - - - -

Preshwater drum 23 19 39 69 57 310 82g Unidontified fish & skeleton 3 6 4 2 - 15 26
L .'
,ry TOTAL 307 192 207 416 438 2,293 R25

TOTAL LESS SilAD 2 94 18G 191 314 360 2,001 676
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Table 2.3-2 . (Ccn t inued )

WFEFLY pr.pIODS
TAXA 6/28 to 7/5 to 7/12 to 7/19 to 7/26 to 8/2 to 8/9 to 8/16 to 8/2 3 to 8/30 to

7/; 7/12 7/19 7/26 8 /2 , H /9 8/16 8'23 8/37 9/6
Chestnut lamprey - 1 - - - - - - -pgj Silver lamprey - - - - - - 1 - - -

%g Unidentified lamprey - - - - - - - - - -

%

(7g Shortnose gar - - - - - - - - - -

Bawfin - - - - - - - - - -

Gizzard shad 9 14 64 425 115 14 10 31 42 27(s*J Goldeye - - - - - - - - -(s ' Mooneye 2 - - - - - - - 1 -

CJN Northern pike 2 3 4 7 3 1 - 1 - 2
Carp P 12 G3 37 8 - 5 4 1 6
Shiner spp. 3 3 11 13 6 1 - 3 2 -

nulltead minnow - - - - - - - - - -

Minnow spp. - - - s 1 - - - - -

carpsucker spp. - 1 4 5 - - - 1 - -

White sucker - - - - - - - - - -

Spotted sucker - - - - - - - - - -

Unidentified catostomidae - - - - - 1 - - - -

__
Digmouth buffalo 1 - - 1 1 - - - - -

- ,a, smallmouth buffalo - - 1 - - - - _ _ _

F Buffalo spp. - - - 1 - - - - _ _

'
" Silver redhorse - - - - - - - - - -h) shorthead redhorsa 2 1 - - - - - 1 1 -

.
Bullh id spp. 6 5 4 2 - - - - - _

Tadpole madtom - 1 - 2 - - - - - -
''

Channel catfish 5 14 21 13 7 6 2 3 3 9EE}-$" Flathead catfish
ECON Y'

- - 1 6 1 3 1 - 1 1
Trout perch - - - - - - - - - -

Durbot - - - - - - - - - -

- white bass 6 8 39 114 105 16 14 5 2 6
Rock bass 1 - - - 1 - - - -

. Smallmouth bass - 1 - - - - - - -
-

Larne-~ *b Laos - - - - - - - - . -

Green sunfish - / 2 2 1 1 - - - -m

~~~*TE! nluegilt 5 3 1 1 2 2 - - - 2
' -- Crappie spp. 61 42 18 54 87 34 13 11 10 17
- ' Uniden':ified centrarchidas - - - - - - - - - -

-

$3];[pgy Yellow erch - - - - 1 - - - - 1
p

Log perch - - - 1 1 - - - - -

auger 2 1 - - - - - - 1 -

Walleye 1 - 1 1 - - - 1 - 2

.

Stizostedian spp. 1 - 1 - 2 1 2 - - -

Fre.inwater drum P7 47 45 hi 91 f,P 48 35 36 44
Unidentified fish & skeleton - - - - - - - - - -

TOTAL 202 159 280 758 43; 145 96 96 100 117

TO*AL I.CS S S FiAD 1 3 145 216 332 317 131 86 65 58 90
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Table 2.3-2 . (Con t inu"d )

TAXA
11/8 to 11/15 to 11/22 to 11/29 to 12/6 to 12/13 to 12/20 to
li/15 11/22 11/29 12/6 12/13 12/20 12'27 TOTAL

Chestnut lamprey - 1 - - - - - 4
Silver l areprey - - - - 1 1 - 14
Unidentified lamprey - - - - - - - 1

Shortnose gar - - - - - - - 1

Bowfin - - - - - - - 15
Gi .ard shad 375 01 8 7 38 40 24 93,895
Go'<. eye - - - - - - - 6
Mooneye - - - - - - - 8
Northern pike - - - - - - - 33
Carp 1 - - - - - - S62
Shiner spp. 1 2 - 1 - 7 - 175
Bullhea J minnow - - - - - - - 2
Minnow spp. 5 - - - - . . 57
Carpsucker spp. - 1 - - - - - 82
White sucker - - - - - - - 2
Spotted sucker - - - - - - - 1

Unidentifici catostomidae - - - - - - - 1

m Bigmouth buffalo - - - - - - - 414
" 9 Smallmouth bufft - - - - - - - 15
y ,n. Buffalo spp. - - - - - - - I

"Q Silver redhorse - - - - - - - 1
w

Shorthead redhorse - 1 - - - - - 22
Jullhead spp. - - - - - - - 4554

Tadpole madtom - - 1 - - - - 12
'

.v - Channel catfish 15 43 30 16 21 22 3 2,032
[*" Flathead catfish 1 - - - - - - 76

Trout perch - - - - - - - 1
- . Durbot - - - - - - - 3

w- White bass li 41 9 2 12 17 45 2,096
' '

Hock bass 1 - - - - - - 38
MY ' . Smallmouth bass - - - - - - 10

'

Iargemouth bass - - - - - - - 2
Of Gre.m sunfish - - 1 - - - - 55

Bluegill 3 6 1 - 4 8 1 622- .-

"y Crappie spp. 6 13 4 - 4 2 1 1,551
Unidentified centrarchidae - - - - - - - 2

,_ Yellow perch - - - - - - - 19
N g .{ Log perch - - - - - - - 3
q Sauger 2 1 - - 1 - - 36

walleye 1 - - 1 - - - 36
Stizostedinn spp. - - - - - - - 16gM Freshwater drun 38 83 18 6 10 12 4 3,463U E3 Unidentified fish & skeleton - - - - - - 1 143L!

C C; TOTAL 46t> 273 72 33 99 109 79 105,983

TOTAL LES9 31 TAD 91 192 % 26 61 69 53 12,088



Table 2.3-3. Number of fish and percent of yearly total for each taxa, by season, for fishes
collected from the trash baskets at the Prairic Island Plant during 1978.

TAXA WINTER SPRING SUMMER FALL
Dec 28 to Mar 29 Mar 29 to Jun 14 June 14 to Sen 13 S=p 13 to Dec 27
Number % of Total Number % of Total Number % of Total Number % of Total

Chestnut lamprey - - 2 50.0 1 25.0 1 25.0
Silver lamprey 7 50.0 2 14.3 1 7.1 4 28.6
Unidentified lamprey - - 1 1C0.0 - - - -

Shortnose gar - - 1 100.0 - - - -

Bowfin - 14 93.3 1 6.7 - -

Gizzard shad 82,075 87.4 3,198 3.4 776 3.8 7,846 8.4
Goldeye 2 33.3 4 66.7 - - - -

Mooneye 1 12.5 4 30.0 3 37.5 - -

Northern pike - - 2 6.1 30 90.9 1 3.0

Larp 20 3.6 385 68.5 148 26.3 9 1.6

Shiner spp. 10 5.7 29 16.6 63 36.0 73 41.7

Bullhead minnow - - 2 100.0 - - - -

o
Minnow spp. - - 1 1.8 4 7.0 52 91.2*

w

E Carpsucker spp. 6 7.3 63 73.2 13 15.9 3 3.7
N White sucker - - 2 100.0 - - - -

Spotted sucker - - 1 100.0 - - - -

Unidentified catostomidae - - - - 1 100.0 - -

Bigmouth buffalo 11 2.7 396 95.7 5 1.2 2 7.5

Smallmouth buffalo 2 13.3 12 80.0 1 6.7 - -

Buffalo spp. - - - - 1 100.0 - -

Silver redhot - - 1 100.0 - - - -

-

Shorthead redhorse 3 13.6 9 40.9 8 36.4 2 9.1

Bullhead spp. 3 0.7 430 94.5 20 4.4 2 0.4

Tadpole madtom 3 25.0 2 16.7 5 41.7 2 16.7

Channel catfish 1,129 55.6 427 21.0 111 5.5 365 18.0

IN) Flathead catfish 2 2.6 45 59.2 22 28.9 7 9.2
'd Trout perch - - 1 100.0 - - - -

CN Burbot 3 100.0 - - - - - -

White bass 241 11.5 1,290 61.5 355 16.9 210 10.0
3

Rock bass 2 5.3 30 78.9 3 7.9 3 7.9
ya
4

?
'G ?

*

H gmlainfiLs



8

Table 2.3-3. ' Continued)

TAX 3 WINTER SPRING SUMMER FALLDec 28 to Mar 29 Mar 29 to Jun 14 June 14 to Sep 13 Sep 13 to Dec 27

Number % of Total Number % of Total _ Number % of Total Number % of Total
Smallmouth bass 1 10.0 6 60.0 1 10.0 2 20.0Largemouth bass - - 2 100.0 - - - -Green sunfish 6 10.9 30 54.5 13 23.6 6 10.9Bluegill 88 14,1 297 7 29 4.7 208 33.4

''

Crappie spp. 92 5.9 721 4 a.: 492 3 .' . 7 246 15.9Unidentified centrarchidae 1 50.0 1 50.0 - -
- -Yellow perch 1 5.3 15 78.9 3 15.8 - -Logperch - - - - 2 66.7 1 33.3Sauger 1 :.8 16 44.4 11 30.6 6 22.2

"
Walleye 5 3.9 19 52.8 8 22.2 4 11.1

.

Y Stizostedian spp. - - 5 31.3 11 68.8 - -U Freshwater drum 690 19.9 1,050 30.3 810 23.4 913 26.4Unidentified fish
& skeleton 34 23.8 106 74.1 2 1.4 1 0.7

TOTAL 84,439 79.7 8,619 8.1 2,954 2.8 9,971 9.4

TOTAL LESS
GIZZARD SHAD 2,364 19.6 5,421 44.9 2,178 10.0 2,125 17.6N

N
CN

u
b

C.3



Table 2.3-4. Percentage of all fish impinged seasonally at
the Prairie Island Plant from 1974 to 1978.

PERCENP OF TOTAL IMPINGEMENT

Season ]978 _1977 1976 1975 1974

Winter 79.7 4.5 30.1 23.3 20.2

Spring 8.1 1.1 1.2 9.2 0.6

Summer 2.8 62.3 27.2 11.4 3.4

Fall 9.4 32.1 41.4 56.1 75.8

Table 2.3-5. Percentage of gizzard shad impinged seasonally
at the Prairie Island Plant from 1974 to 1978.

PERCEMP OF TOTAL IMPINGEMENT

Season 1978 1977 1976 1975 1974

Wi. iter 87.4 4.1 48.8 29.7 20.7

Spring 3.4 0.7 0.3 3.4 0.1

Summer 0.8 69.9 13.4 7.0 1.0

Fall 8.4 25.2 37.5 59.9 78.2

2.3-24
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7'able 2.3-6 (Continued). FREQUENCY

Total Bigmouth Buffale Tadpole Flathead Trout White Silver
Lenath (mm) Buffalo spp. Madton _ Catfish Perch R'ht Bass Redhorse

0-19

20-39

40-59 2 1 34

60-79 1 3 7 1 142

80-99 1 4 4 23

100-119 1 1 6 21

120-139 1 3 71

140-159 5 6 L9
'

y 160-179 9 2 22

$ 180-199 17 34

200-219 40 243

220-239 57 1 334

240-259 56 209

260-279 23 102

280-299 20 42

300-319 5 2 4/

320-339 4 2 67y
N 340-359 3 39

TV
360-379 4 1 18,

U O 380-399 6 1 10
Nr
G L.

.T
VI

.

-V-.
Ch



Table 2.3-6 (Continued). FREQUENCY

Total Bigmouth Buffalo Tadpole Flatheaf Trout White Silver
I,ength (mm) Buffalo spp. Madton Catfish Perch Burbot Bass Redhorse

400-419 1 3

420-439 2 1

440-459 3 1

460-479 1 1

460-499 2

500-519 4 2

520-539 2 1

540-559 3
w

560-574 4 1

8 580-599 4 3

600-619 1

620-639 1 3

640-659 3

660-679 1 2

680-699 1

700-719 1

720-739 1

TOTM. 273 1 9 51 1 3 1,521 1

u
4
N



Table 2.3-6 (Continued).
FREQUENCY

Total Shorthead Unid. Bullhead Channel Rock Green SmallmouthIength (mm) Redhorse Catostomidae soo. Catfish Bass Sunfish Bluegill Bass
0-19

20-39
1

40-39 3 117
60-79 1 1 4 21 2 78
80-99 11 31 2 4 84
10n-119 2 16 52 4 10 64
120-139 26 71 2 28 76

140-159 75 276 6 8 52 1

y 160-179 40 361 7 1 59u
H 180-199 3 348 8 12 2

200-219 5 220 6 10
220-239 3 93 1

240-259 3 47

260-279 4 32

280-299 3 25

300-319 3 16 1

320-339 1 10 2

N 340-359 2 7 2N
m 360-379 4 4

380-399 3 3

h.



Table 2.3-6 (Con t.inued) . FREQUENCY

Total Shorthead Unid. Bullhead channel Rock Gror.n SmallmouthLength (mm) Redhorse catostomiaae spo. Catfish Bass c;un f i sh BluegiJ1 Bass
400-419 1 2

420-439 4 6

44J-459 1 7

460-479
5

480-499

500-519
3

520-539
1

540 "39
1

w 560-579 .'
580-599

5u
N 600-619

620-639
2

640-659

660-679
1

680-699

700-719

620-739

AAq-759
1

N
N TCTAL 19 1 197 1,656 35 53 564 10CN

Cra
4:.
O
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Table 7.3-6 (Continued). FREQUENCY

Total Largemouth Unid. Yellow Log- stizost- Freshwater
Length (mm) Bass Crappie Centrarchidae Perch perca Sauc,er Valleye edion spp. Drum

0-19

20-39

40-59 43 1 19

60-79 184 2 1 1 61

80-99 258 1 1 1 4 92

100-119 728 2 269

120-139 1 112 3 814

140-159 87 1 3 3 447g

y 160--179 102 4 1 216
w
w 180-199 162 4 3 2 110

200-219 152 6 117

220-239 78 1 5 2 4 152

240-259 48 5 5 1 132

260-279 23 1 6 1 2 146

280-299 14 2 2 14 6

300-219 3 2 118

320--339 2 1 d8

N 340-159 2 57N
CN 360-37-) 1 3 3 21

u 380-399 13
C'
CD
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Table 2.3-7. Total number of non-fish organisms collected
from the Prairie Island trash baskets during 1978.

Spiny softshell turtle 94

Painted turtle 37

Clam 33

Mud puppy 33

Unidentified crayfish 18

Orconectes virilis 9

peconectes immunis 7

Birds & skeletons 6

Enapping turtle 6

Map turtle 3

Snake 2

Pocket gopher ?

Coot 1

False map turtle 1

Leopard frog 1

Muskrat 1

Pigeon 1

Rat

Toad 1

TOTAL 257

276 352
2.3-35



Table 2.3-8 Percentage of Mean Monthly Mississippi River
Flow Entering the Prairie Island Plant Intake
Canal Daring 1977 and 1978.

Percentage of Mean
Mean Intake Monthly River Flow

Month Flow (cfs) River Flow (c f sl Entering Intake Canal

1977 1978 1977 1978 1977 1978

Jan 216 188 3,426 9,732 6.3 1.9

Feb 211 185 3,965 7,398 5.3 2.5

Mar 204 185 11,647 12,609 1.8 1.5

y Apr 179 224 12,053 47,630 1.5 0.5

$ itay 507 391 7,355 25,349 6.9 1.5

Jun 645 538 9,159 25,791 7.0 2.1

Jul 1,144 631 7,241 34,086 15.8 1.9

Aug 724 634 4,867 16,972 14.9 3.7

Sep 489 518 14,783 21,256 3.3 2.4

Oct ~15 220 19,461 11,841 1.6 1.9

Nov 230 190 17,056 9,749 1.4 2.0
DJ
-y Dec 184 185 15,888 7,877 1.2 2.4
C%

L4
LD
CM
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Figure 2.3-5. Numbers of Channc.1 Catfish per Week Collected from the
Prairie Irland Plant Trash Baskets during 1978.
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Figure 2. 3- Nu:r.be r s of Freshwater Drtn Collected per Week from the
Prairie Island Plant Trash Daskets during 1(37 8
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Figure 2.3-7. Number s o f Orappia Spp. per Week Collected from the
175 -

Prairie Island Plant Trash Baskets during 1978.

.

150-

Note: Points (Dots) i..dicate weekly total number of fish
_

collected; vertical bars indicate no collecti.ons

.
made for that week.

125M

_

x -

N
N
'

100-#

b -

u m
.

.

Y 5 -

4 ~
u k -

% 75-
O

_

M
u

k
B

50-

25

%.y
~

CN
-

.
.

N Y(. *' 0-
(.' N

ICN I I I | APR MA4 | JUN JUL AUG I I I IJAN PEB MAR SEP OCT NOV DUC

(,, MONTl!
g

C



Pigure 2.3-8. Ntr.bers of Bluegill Collected per Week f rom the
Prairie Island Trash Baskets during 1978.
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APPENDIX A2.3.1
COMMON AND SCIENTIFIC NAMES OF FISHES IMPINGED

AT THE PRAIRIE ISLAND PLANT DURING 1978
(After Bailey et al. 1970)

Common Name Scientific Name

Chestnut lamprey Ichthyomyzon casteneus
Silver lamprey I. unicuspis
Shortnose gar Lepisosteus platostomus
Bowfin Amia calva
Gizzard shad Dorosoma capedianum
Goldeye Hiodon alosoides
Mooneye H, tergisus
Northern pike Esox lucius
Carp Cyprinus carpio

Silver chub Hybopsis storeriana
Golden shiner Nptemigonus crysoleucas
Spottail shiner N tropis hudsonius

Bullhead minne- Pimephales vigilax
Carpsucker s . ics Carniodes spp.
White sucker Catostomus commersoni
Smallmouth buffalo Ictiobus bubalus
Bigmouth buffalo I. cyprinellus
Spotted sucker Minytrema melancos
Silver redhorse Moxostoma anisurum
Shorthead redhorse M. macrolepidotum
Black bullhead Ictalurus melas
Yellow bullhead I. natalis
Channel catfish 1. punctatus
Tadpole madtom Noturus qvrinus
Flathead catfish Pylodictus olivaris
Trout perch Percopsis omiscomaycus
Burbot Lota lota
White bass Morone chrysops
Rock bass Ambloplites rupestris
Green sunfish Lepomis cyanellus
Bluegill _L. macrochirus
Smallmouth bass Micropterus dolomieui
Largemouth b .a

{_1. salmoides
White crappie Pomoxis annularis
Black crappie P. nigromaculatus
Y'cllow perch Perca flavescens
Logperch Percina caprodes
Sauger Stizostedion canadense
Walleye S. vitreum
Freshwater drum Aplodinotus grunniens

277 004

2.3-51



<-
'

~ ENVIRONMENTAL-

.

L: MONIIORING AND'

"

-,

X ECOLOGICAL
.

c :- STUDIES PROGR.AM'

.
-

,
# 7

' '
'%

' '
t'i o

^' \

-,
,

\
f . 'g

.: ,.

*,
'

,,
a j'''

if V
1; + ][. -

* ,
i

> ,,

[Yj TS YS
g

, ,, : -
. .

.
f % # a ~ ^ ' = m*

' '

,'. .

- .-
'

.,
. . ~ / ~\, f%#

|

; ; ||' j f yf g g g p qo g vy.'
.

z. j - g. xq x
- ,

-

,
, :; ,; ;;.,p - ,. ~ . , . -

, _ ,, ,

' ' x
-, - , & ., ) ..au;, ,

- -

"
,

.. ~ . ( - .. - :.

~ ' , '
a,

N
'

.r ,,,
- s /

.
,

i, ,/
i

5 .-
.

, . [' ,.,##
1,'' '

|, | : 7:I -'2.= = ;.
,

, .1 :. .

,i'
1,i a

f, f1 | ** ~
! I: 7 w. ., /|- -

+, . , _

. . . - -

< . L _ _.
W@LUyJg[]g gD < >

,

;_

'
+,

,

~
''

. . , _ , . -
-

. -
. -,

.

hj
'

W

'

\ ''fM ,, . . * * * " '1 i

,

$ +n

PRAIRIE ISLAND NUCLEAR1
, - . .. ~

. ~ . -. . ,
' - GENERATING PLANT'

e. .:
'

.

NEAR RED WING, MINNESOTA' '

L IXISBIP . n m-, ,/ i U 'J J4
1

i
.



Cover illustration

COW VETCH (V. cracca),
f rom A Field _ Guide To y/i[dfjowers,
copyright 1968, by Ro:;er Tory Peterson
and Margaret McKenny
Permission to reproduce illustration
was given by Houghton Mifflin Company, hBoston, M A.

,



CONTENTS

I NT R O D U CT I O N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i

V
WATER M!j}'/;ES O

LWater C hemical Analyses. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .l.1-1
UWater Temperatu re a nd Flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . l. 2-1 M
E

ECOLOGICAL STUDIES

Periphyton Study (Attached Algae). . . . . . . . . . . . . . . . . . . . . . 2.1-1 ]
Benthic Macroi nvertebrate Study. . . . . . . . . . . . . . . . . . . . . . . 2. 2-1
Impingement Study (Fishes and Other Organisms)..... 2.3-1
Fish Population Study. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 4-1
Fi s h C re e l S u rvey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 5 -1
Terrestrial Plant Commu nity Studies. . . . . . . . . . . . . . . . . . . 2. 6-1 y
S m a l l M a m m a l S t u dy. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 2. 7 -1 O

L
SPECI AL INTEREST STUDIES y

Birds Killed by Striking Electrical Transmission Lines. 3.1-1 M
P rairie Establish me nt Operations Study. . . . . . . . . . . . . . . . . 3. 2-1 E

2PHYSICAL STUDIES

E ro s i o n S t u d y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 -1

D redgi n g S t u dy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 2-1

277 007



PRAIRIE ISLAND NUCLEAF GENERATING PLANT

ENVIRONMENTAL MONITORING PROGRAM

1978 ANNUAL REPORT

ECOLOGICAL STUDIES

1978 PROGRESS REPORT ON THE PRAIRIE ISLAND

FISH POPULATION STUDY

(2.4)

Prepared for

Northern States Power Company
Minneapolis, Minnesota

by

Scott P. Gustafson

Joseph L. Geis

Carl J. Bublitz

Minnesota Department of Natural Resources
Division of Fish and Wildlife
Ecological Services Section

April, 1979

:.77 008

2.4-1



TABLE OF CONTENTS

Page

2.4.1 INTRODUCTION . . . . . . . . . . . . . . 2.4-11.. .

2.4.1.1 Scope . . . . . 2.4-11. . . .. . . . . . . . . . .

2.4.1.2 Study Area 2.4-11.................

2.4.2 MATERIALS AND METHODS 2.4-12. . . . . . . . . .. . . . .

2.4.2.1 Gear 2.4-12.... ................

2.4.2.1.1 Trap Netting . . . . . 2. 4- 12.. . . . . .

2.4.2.1.2 Gill Netting . 2.4-13. . . . . . . .....

2.4.2.1.3 _Electrofishing . 2.4-13. . . . . .. . . . .

2.4.2.1.4 Trawlino . . . . . . . . . . . . . . . 2.4-13

2.4.2.1.5 Seining 2.4-13. . . . . . . . . . .....

2.4.2.2 Taaging . 2.4-14. ..... . . . . . . .....

2.4.2.3 Scale Samples . . . . . . . . . . . . . . . . 2.4-14

2.4.2.4 Population Estimate . . . . . . 2.4-15. . .....

2.4.3 RESULTS. . . . . . . . . 2.4-18. . . . . . . . . .....

2.4.3.1 Gear 2.4-18.... ................

2.4.3.1.1 Trao Netting . 2.4-18. . . . . . . .....

2.4.3.1.2 Gill Notting . 2.4-20. . . . . . . .....

2.4.3.1.3 Electrofishing . 2.4-21.. . . . . .....

2.4.3.1.4 Trawling . . 2.4- 23. . . . . . . . .....

2.4.3.1.5 Seining 2.4-24...............

2.4.3.2 Tagging Study . 2.4-25...............

2.4.3.3 Lenath-weight Relationships and
Exoected Weights 2.4-27. . . . . . . . . .....

2.4.3.4 Population Estimate . . . . . . . . . . . . . 2.4-27

277 009
2.4-3



TABLE OF CONTENTS (Continued)

Page
.

2.4.4 DISCUSSION . . . . . . . . . . . . . . . . . . 2.4 29

2.4.4.1 Abundance Indices. . . . . . . . . . . . . . 2.4-29

2.4.4.2 Population Estimates . 2.4-31. .. - .. . . . . .

2.4.4.3 Impingement. - 2.4-35...............

2.4.5 SUMMARY - 7.4 3s..................

2.4.6 ACKNOWLEDGMENTS . . . . . . . . . . . . . . 2.4-39

2.4.7 LITERA7URE CITED . . . . . . . . . . . . . . . . . 2. 4.a t

277 010
2.4-4 .

.



LIST OF FIGURES

Page

2.4- 1 Area included in Prairie Island fish population
study and creel survey . . . . . . . . . . . . . . . 2.4-43

2.4- 2 Sampling stations in North Lake (Section 0). . . . . 2.4-44

2.4- 3 Sampling stations in Sturgeon Lake (Section 1)
and in the navigation channel above the Prairie
Island Plant (Section 2) . . . . . . . . . . . . . . 2.4-45

2.4- 4 Sampling tations in the plant area (Section 3). . . 2.4-46

2.4- 5 Sampling stations below Lock and Dam 3
(Section 4). . . . . . . . . . . . . . . . . . . . . 2.4-47

2.4- 6 Area enclosed by blocking seine during May-June
1978 population estimate in discharge area of
Prairie Island Nuclear Generating .lant, Red Wing,
Minnesota. . . . . . . . . . . . . 2.4-48.. ... ....

2.4- 7 Abundance indices calculated from spring, sunne",
and fall trap netting, gill netting, electro-
fishing, and trawling data for 12 major species in
the Mississippi River and connecting waters near
the Prairie Island Nuclear Generating Plant,
Red !!ing, Minnesota, 1973-1978 . . . . . . . . . . . 2.4-49

277 011

2.4-5



LIST OF TABLES

Page

2.4- 1 Comon and scientific names and methods of capture
of fish in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating
Plant, Red Wing, Minnesota, 1973-1978 . . . . . . . . . 2.4-53

2.4- 2 Trap net and gill net stations us .d from 1975
through 1978 in the Mississippi River and con-
necting waters near the Prairie Island Nuclear
Generating Plant, Red Wing, Minnesota . . . . . . . . . 2.4-55

2.4 3 Summary of trap net catches from the Mississippi
River and connecting waters near the Prairie
Island Nuclear Generating Plant, Red Wing,
Minnesota, spring 1978. . . . . . . . . . . . . . . . . 2.4-56

2.4- 4 Sumary of trap net catches from the Mississippi
River and connecting waters near the Prairie
Island Nuclear Generating Plant, Red Wing,
Mi nnesota , s umer 1978. . . . . . . . . . . . . . . . . 2.4-57

2.4- 5 Sumary of trap net catches from the Mississippi
River and connecting waters near the Prairie
Island Nuclear Generating Plant, Red Wing,
Minnesota, fall 1978. . . . . . . . . . . . . . . . . . 2.4-58

2.4- 6 Length-frequencies of all fish caught in trap
nets from the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating
Plant, Red Wing, Minnesota, 1978. Sections 0, 1,
2, 3, and 4 combined, seasons separated . . . . . . . . 2.4-59

2.4- 7 Sumary of gill net catches frcm the Mississippi
River and connecting waters near the Prairie
Islano Nuclear Generating Plant, Red Wing,
Minnesota, spring and fall 1978 . . . . . . . . . . . . 2.4-74

2.4- 8 Length-frequencies of all fish caught in gill
nets from the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating
Plant, Red W9 , Minnesota, 1978. Sections 0, 1,9
and 3 combinea, seasons separated . . . . . . . . . . . 2.4-76

2.4- 9 Summary of day electrofishing catches from the
Mississippi River and connecting waters near
the Prairie Island Nuclear Generating Plant,
Red Wing, Minnesota, spring 1978. . . . . . . . . . . . 2.4-84

72.4-6



LIST OF TABLES (Continued)

Page

2.4-10 Summary of day electroff shing catches from the
Mississippi River and connecting waters near the
Prairie Island Nuclear Generating Plant, Red Wing,
Minnee ta, summer 1978. . . . . . . . . . . . . . . . . 2.4-85

2.4-11 Sum.,ary of day electrofishing catches from the
Mississippi River and connecting waters near the
Prairie Island Nuclear Generating Plant, Red Wing,
Mi nnesota , fal l 1978. . . . . . . . . . . . . . . . . . 2.4-86

2.4-12 Length-frequencies of all fish caught by electro-
fishing in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating
Plant, Red Wing, Minnesota, 1978. Sections 0, 1,
2, 3, and 4 combined, seasons separated . . . . . . . . 2.4-87

2.4-13 Sumary of trawling catches from the Mississippi
River and connecting waters near the Prairie
Island Nuclear Generating Plant, Red Wing,
Minnesota, spring 1978. . . . . . . . . . . . . . . . . 2.4-103

2.4-14 Sumary of trawling catches from the Mississippi
River and connecting waters near the Prairie
Island Nuclear Generating Plant, Red Wing,
Minnesota . sumer 1978. . . . . . . . . . . . . . . . . 2.4-104

2.4-15 Sumary of trawling catches from the Mississippi
River and connecting waters near the Prairie
Island Nuclear Generating Plant, Red Wing,
Minnesota, fall 1978. . . . . . . . . . . . . . . . . . 2.4-105

2.4-16 Length-frequencies of all fish caught by trawling
in the Mississippi River and connecting waters
near the Prairie Island Nuclear Generating Plant,
Red Wing, Minnesota, 1978. Sections 0 and 3
combined, seasons separated . . . . . . . . . . . . . . 2.4-106

2.4-17 Sumary of seining catches from the Mississippi
Piver and connecting waters near the Prairie
Island Nuclear Generating Plant, Red Wing,
Minnesota, spring 1978. . . . . . . . . . . . . . . . . 2.4-112

2.4-18 Sumary of seining catches from the Mississippi
River and connecting waters near the Prairie
Island Nuclear Generating Plant, Red Wing,
Minnesota, summer 1978. . . . . . . . . . . . . . . . . 2.4-113

277 013
2.4-7



LIST OF TABLES (Continued)

Page

2.4-19 Sunnary of seining catdes from the Mississippi
River and connecting waters near the Prairie
Island Nuclear Generating Plant, Red Wing,
Minnesota, fall 1978. . . . . . . . . . . . . . . . . . 2.4-114

2.4-20 Length-frequencies of all fish caught by seining
in the Mississippi River and connecting waters
near the Prairie Island Nuclear Generating Plant,
Red Wing, Minnesota, 1978. Sections 0,1, 2, 3,
and 4 combined, seasons separated . . . . . . . . . . . 2.4-115

2.4-21 Total numbers of fish tagged and released in the
Mississippi River and connecting waters near the
Prairie Island Nuclear Generating Plant, Red Wing,
Minnesota, April 9,1974 through December 31, 1978,
with numbers and percentages of tagged fish
returned. . . . . . . . . . . . . . . . . . . . . . . . 2.4-126

2.4-22 Recapture location of tagged fish relative to
location released in the Mississippi River and
connecting waters near the Prairie Island Nuclear
Generating Plant, Red Wing, Minnesota, 1974
through 1978. . . . . . . . . . . . . . . . . . . . . . 2.4-127

2.4-23 Length-weight relationships for selected species
from the Mississippi River and connecting waters
near the Prairie Island Nuclear Generating Plant,
Red Wing, Minnesota, 1978. (All sampling sections
combined, summer and fall data separated) . . . . . . . 2.4-128

2.4-24 Expected weights for fish of various lengths from
the Mississippi River and connecting waters near
the Prairie Island Nuclear Generating Plant,
Red Wing, Minnesota, 1973-1978. Calculated from
length-weight relationships for all stations
combined. . . . . . . . . . . . . . . . . . . . . . . . 2.4-129

2.4-25 Summary of results from a multiple mark-recapture
population estimate ending June 6, 1978 in the dis-
charge area of the Frairie Island Nuclear Generating
Plant, Red Wing, Minnesota (Station 3-2). . . . . . . . 2.4-132

2.4-26 Abundance indices for 12 fish species using data
from all seasons and all gears except seines, from
the Mississippi River and connecting waters near
the Prairie Island Nuclear Generating Plant,
Red Wing, Minnesota, 1973 through 1978. . . . . . . . . 2.4-133

U~/ 0142.4-8

,



LIST OF TABLES (Continued)

Page

2.4-27 :omparison of several population estimates made
in the discharge area of the Prairie Island
Nuclear Generating Plant, Red Wing, Minnesota,
1976 through 1978. . . . . . . . . . . . . . . . . . . 2.4-134

277 015

2.4-9



2.4.1 INTRODUCTION

This study is part of a contir.uing comprehensive investiga-

tion to determine environmental effects of the Prairie
Island Nuclear Generating Plant (PINGP) on fish populations

in the Mississippi River and its backwaters near Red Wing,

Minnesota.

Several parameters were used to measure changes in the

population which might be related to plant operation. These

parameters include population structure (e.g., aoundance and

species composition), fish distribution, and condition.

Changes in environmental cond it ions should be reflected in

these parameters.

2.4.1.1 Scope

The total study includes a fish population study and a creel

survey; this progress report deals only with the fish pop-

ul at ion s t ud y . The creel survey was not conducted in 1978,

but will be resumed in 1979. The report describes field

work carried out in 1978 and analyzes data collected . Dates

of the regular sampling seasons in 1978 were: " spring",

Aay 31 - July 12; " summer", AugJst 1 - September 6; and

" fall", September 12 - October 27.

2.4.1.2 Study Area

The five sections of the study area (Figure 2.4-1) are

oescribed by Hawkinson (1974). Each section or area con-

sists of 10 numbered stations beginning with zero at the

upstream end and endirg with nine at the downstream station.

Sampling is done at designated sites within stations to

eliminate any sampling bias which might result if dif ferent

sites within a station were sampled each sease1 or year.

277 0162.4-11



However, water stage influences distribution of fishes and

may result in some differences in catch between seasons or

during the same season in dif fe. ent years. Figures 2.4-2

through 2.4-5 indicate all original sampling sites for each

type of gear. Some of these sampling sites are no longer

used (see Materials and Me thod s section) .

2.4.2 MATERIALS AND METHODS

2.4.2.1 Gear

To monitor the abundance of fish near PINGP, fish were

collected using five types of sampling g ar: trap net, gill

net, boom shocker, trawl, and seine. An illustration of

each type of gear can be found in Naplin and Geis (1975). A

list of common and scientific names and methods of capture

of fishes in the area of PINGP in 1978 is presented in Table

2.4-1. This . ole also lists previous years in which each*

species was captured. The sampling schedule is designed so

that each type of gear is used during similar calendar

periods every year.

2.4.2.1.1 Trap Netting

Since 1975, river trap nets, described by Krosch (1967),

were set for four nom inal 24-hour periods at each of four

stations in Section 0 and 4 and at each of five stations in

Sections 1 and 3 (Table 2.4-2),as described by Gustaf son and

Geis (1977). As in previous years, no trap nets were set

in Section 2 because of swift currents and heavy barge

traffic. Some of the trap nets set in the main channel in

Sections 3 and 4 occasionally rolled because of river

currents and waves f rom river traf fic. To prevent rolling,

nets were held in place by stakes pounded into tho horrom

along s id e the front frame. Catch data from sets in which

the net did not fish properly were not used in calculations.

}]] Q)~2.4-12



2.4.2.1.2 Gill Netting

Standard 250- X 6-foot experimental gill neta were usea in

Sections 0, 1, and 3 (Table 2.4-2). Eight nominal 24-hour

sets were made in each section by making two nominal 24-hour

sets at four stations. Sampling with gill nets was done

only during the spring and fall sampling seasons. The

stations netted were the same stations used since 1975

(Gustafson and Geis 1977).

2.4.2.1.3 Electrofishing

One 15-minute electrofishing run was made in each station

in each section during s umme r and fall sampling seasons.

During the spring s ampl ing season Stations 0-0 through 3-4

(35 stations) were sampled. Stations 3-5 through 4-9 were

not sampled because of equipment problems. Id 1 runs sere

cond uc ted during daylight hours. The electrofishing unit

was the same used in previous years. Electrical output was

reg'ilated by adjusting engine rpm. An output range of 5.5

to 7.0 amperes was most productive; an attempt was made to

maintain an output of 6.5 amperes or less.

2.4.2.1.4 Trawling

Trawling was done in the plant intake area, discharge canal,

and two stations in North Lake as in 1974 through 1977. A

minimum of 15 minutes of trawling in two or more runs was

completed in each station with the same trawl used in

previous years.

2.4.2.1.5 Seining

Shoreline seining was done ist all five sections and was

generally restricted to areas with water oepth less than

2 m. The seine is 1/4-inch knotless nylon, 50 feet long by

277 018
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4 feet deep, with a 4- X 4- X 4-foot bag. This is the sama

seine u. cad since 1974. The mean area covered in each seine
2haul in 1978 was approximately 298 m .

2.4.2.2 Tagging

The tagging program init:.ated in 1974 was continued on a

limited scale in ]978. Fish were tagged with model FD-68D

Floy spaghetti tags. Each tag consists of a length of

yellow vinyl tubing approximately 1/16-inch in diameter with

a molded "T" shaped nylon anchor which extends entirely

through the tube. Tags were imprinted with the legend, MINN

DNR ST PAUL F and serially numbered. Tags were,

applied with a tagging gun described by Naplin and Geis

(1975).

In May and June, 124 fish were tagged in the discharge

areas as part of the population estimate described later in

this report. During the second attem;c at a population

e st imate in July 1978, 28 fish were tagged.

2.4.2.3 Scale Samples

Scale samples were taken during s ummer and fall s ampl ing

periods in 1978. It was e st im a ted that a sample size of

about 150 fish would be sufficient for d e t erm ining popula-

tion structure (Arthur Peterson 1976, personal communica-

tion). Previous sampling data i nd ic a t ed that for some

species this sample size could be collected with a single

type of gear. For other species a combina' ion of all gear

types was needed to get a large enough sample. Aging of the

1978 scale samples was not completed in time to include the

age structure data in this report.

277 019
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2.4.2.4 Population Estitr .e

Two mark-recapture experiments ware performed to estimate

the number of fish present in the heated discharge of PINGP

during late spring and mid summer 1978. Fish from Station

3-2 (Figure 2.4-6), the discharge area, were collected

during the two experiments. The first attempt was started

May 23 and continued nine days through June 6, 1978. The

second attempt was started July 18 and t i .. were collected

five days through July 26, 1978.

Before sampling for the first population estimate began, an

attempt was made to block off part of the heated discharge

area with a 16 - foo t (4.9 m) deep,1 1/2 inch (3.8 cm) bar

measure mesh seine. About 1.4 ha were enclosed by the seine

(Figure 2.4-6). The portion of the discharge area where
the sein, was placed is about 3 m max imum depth. The lead

line was a rope with approximately 18 kg concrete anchors

attached at 1.5 to 3 m intervals. In areas with swift

current, the anchors were spaced at narrow intervals, while

wider intervals were used in areas with little current.
Scuba divers inspected the seine the came day it was set and

found the bottom of the seine as much as 15 cm above the
bottom of the discharge canal. The seine was removed after

the last sampling day of this experiment (. Tune 6).

Starting on May 23, fish were collected by AC electro-

fishing and trap netting, and on the last sampling day by

gill netting. The boom shocker, trap nets, and gill nets

were the same ones used for the regular popul ation study.

Sampling was done throughout the enclosed area. Most

electrofishing runs were along shorelines, because the

electrofishing gear is only ef fective to a depth of approxi-

mately 2 m.
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A second population estimate was attempted during July 1978.

No attempt was made to Dlock of f the discharge canal with a

seine. We felt the seine may have been unsuccessful in

preventing movement into er out cf the enclosed area during

the previous estimate because of the open space between the

seine and the bottom of the discharge canal. Trap nets were

set on July 17 and lifted on July 18. A pulse DC boom

shocker was used to collect fishes on July 19, 20, 24, 25,

and 26. The sampling was terminated because few fish were

collected and no marked fish were recaptured.

More than one type of gear was used during the population

stimates to maximize the number of fishes sampled. One

advantage of using more than one type of gear in a popula-

tion estimate is that each gear has a slightly different

selectivity for size and species. A wider range of sizes

and species is likely to be collected as the number of

d if fe rent gears increases. A second advantage is that there

is less likely to be selection for or against fish which

have already been collected and released. Ricker (1975)

recommends using a different gear to capture fish for

marking than is used for recapturing fish. Since this was a

multiple mark-recapture experiment, it was not possible to

follow this recommendation completely.

As fish were collected they were placed in a holding tank

in the boo- until they were measured and marked. The

following eight species were marked with Floy tags or

fin-clips: carp, channel catfish, flathead catfish, white

bass, smallmouth bass, sauger, walleye, and f reshwater d rum.

No fish less than 190 mm total length were marked. All carp

and freshwater drum 190 mm or greater were fin-clipped.

Channel catfish 190 mm through 299 mm were fin-clipped,

while those 300 mm and over were tagged. For the other

species, i nd iv idu als from 190 mm through 249 mm were fin-

clipped, while those 250 mm or greater were tagged. Fish

277 021
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which were severely deformed, diseased, or which appeared to

be highly stressed were not marked. All recaptures during

sampling were recorded.

A population estimate by species was made using the method

of Schnabel (1938) as modified by Chapman (1952, 1954), and

cited by Ricker (1975) using the following equation:

N = E("t t)
R+1 *

Ricker (1975) defines these symbols as follows:

size of population at time of markingN =

total number of marked fish at large atM =

t thstart of the t day (or other interval), i.e.,

the number previously marked less any accidentally
- killed at previous recapture.

total sample taken on day tC =

number of recaptures in the sample CR =

R =ER total recaptures during the experiment.=

A symbol not mentioned specifically by Ricker, but which is

useful in tabulations, is M where1,

numoer of fish tagged on day i.M =
1

Ricker (1975) suggests d ivid ing the fish into two or more

length groups to make a more accurate population estimate.

However, because of the low n um be rs of returns during the

May-June 1978 population estimate, it was not statistically

advantageous to use more than one length group.
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Population estimates were calculated only for carp, white
bass, walleye, and freshwater drum, because few individuals

of the other species were marked and/or recaptured. Ninety-

five percent confidence intervals were calculated for these

four spu iec. Confidence intervals were calculated using

Appendix II in Ricker (1975).

Weights for carp, white bass, walleye, and freshwater drum

were calculated using respective 1978 summer l eng t h-we ig h t
equations and lengths measured at the time fish were tagged.

These weights were used to calculate an average weight per
fish of each species. The average weights were used to

calculate standing crops for respective species.

2.4.3 RESburS

2.4.3.1 Gear

2.4.3.1.1 Trap Netting

During 1978 a total of 6,322 fish representing 36 species

were caught in 201 nominal 24-hour trap net sets. Tables

2.4-3 through 2.4-5 summarize trap net catches by area and
season. Table 2.4-6 is a length-f requency of fishes caught

with trap nets during 1978.

The following six species comprised 83.5 percent of the
total trap net catch: black crappie (24.5 percent), white

bass (19.1 percent), freshwater drum (16.5 percent), carp

(9.1 percent) white crappie (8.1 percent), and bluegill (6.2

percent).

The total catch of olack crappie was higher during summer

(467) and fall (890) than during spring (195). The catch

rate (number of fish per lift) for summer and fall was

highest below Lock and Dam 3, 7.79/ lift and 25.40/ lift,
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respectively, but in spring was lowest below Lock and Dam 3

(1.09/ lift). During summer and fall, the lowest black

crippie catch rate was obtained in the plant area, 6.60/ lift

and 3.70/ lift, respectively. The highest spring catch rate

occurred above PINGP (4.33/ lift).

The total catch of white bass increased from 262 in spring,

to 360 in summer, and to 584 in fall. The catch rate for

summer and fall was highest in the plant area, 8.05/ lift and

9.35/ lift, respectively, but in spring was lowest in the

plant area 'l.95/ lift). During summer end fall, the lowest

white bass catch rate was obtained below Lock and Dam 3,

2.07/ lift and 7.40/ lift, respectively. The highest spring

catch rate for white bass occurred above PINGP (6.06/ lift).

The total catch of f reshwater drum for spring (535) was more

than double either summer (263) or fall (246) catches. The

catch rate for spring and fall was highest below Lock and

Dam 3, 16.64/ lift and 6.13/ lift, aspectively. The highest

summer catch rate occurred in the plant area (6.35/ lift).

During each season the catch rate was lowest above PINGP

(1.79/ lift to 2.44/ lift).

The total catch of white crappie increased from 147 in

spring to 200 in fall. The catch rate for spring and fall

sas highest in the plant area, while during summer the catch

rate was highest below Lock and Dam 3. The catch rates for

white crappie ranged from 0.82/ lift to 5.30/ lift.

The total catch for carp was higher during spring (262) and

summer (184) than during fall (132). During spring the

highest catch rate for carp was above PINGP, and during

summer and fall it was hiahest below Lock and Dam 3. Catch

rates fot carp ranged from 0.30/ lift to 5.39/ lift.
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Total catch for bluegill ranged from 101 in spring to 178 in

summer. Catch rates ranged from 0/ lift to 6.71/ lift.

Catch rates of both sauger and walleye were low in all areas

during 1978 trap netting. Catch rates for sauger ranged

from 0.09/ lift to 0.65/ lift and tor walleye from 0.14/ lift

to 1.09/ lift.

2.4.3.1.2 Gill Netting

A total of 2,505 fish of 28 species were captured in 48

nominal 24-hour gill net sets during 1978. Spring gill

netting accounted for 64.9 peccent of the total number of

fish caught by gill nets in 1978. Gizzard shad were t W.

most commonly caught fish, totaling 33.9 percent of the

combined spring and fall catch. Gizzard shad were more than

twice as abundant as the second most abundant species (white

bass), which comprised 13.6 percent of the total catch.

Other important species were sauger (8.3 percent), fresh-

water drum (6.1 percent), carp (5.9 percent), and shorthead

redhorse (5.7 percent). Table 2.4-7 summa.izes gill net

catches by area and season and Table 2.4-8 lists length-

frequencies of gill net-caught fishes.

The highest catch rate for gizzard shad was in the plant

area during fal) 40.25 fish per 24-hour gill net set

(40.25/ lift). Spring catch rates were 15.06/ lift above

PINGP and 12.63/ lift in the plant area. The lowest catch

rate was ll.56/ lift during fall above PINGP. The majority

of gizzard shad caught in gill nets in spring were yearlings

and adults, whereas most of those caught during fall were

from the 1978 year class.

White bass catch rates were higher during spring than during

fall. During spring 14.69/ lift were caught above PINGP,
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while 6.25/ lift were caught in the plant area. Fall catch

rates declined to 2.31/ lift and 2.38/ lift, respectively.

Carp were most abundant during spring abo' e PINGP where the

catch r a t.e was 6.50/ lift. In the plant area 3.38/ lift were

caught during spring. The lowest catch rate was 0.50/ lift

in the plant area during fall.

Sauger was the third most abundant species in the 1978 qill

net catch. Catch rates both above and in the plant area

were similar ranging from 3.88/ lift to 5.38/ lift for spring

and 4.50/ lift to 4.00/ lift for fall, re spe ct iv e ly .

Most freshwater drum collected in gill nets in 1978 were

taken during spring; the catch rates were 5.00/ lift above

PINGP and 4.38/ lift in the plant area. Lowest catch rates

for f reshwater d rcra were found above PINGP, 0.T,8/ lift during

fall.

Highest shorthead redhorse cill net catches were in sprino,

5.00/ lift above PINGP and 6.00/ lift in the plant area. The

lowest catch rate for shorthead redhorse was 0.63/ lift above

PINGP during fall.

2.4.3.1.3 Electrofishing

In 1978, 5,500 fish of 39 species were collected during

33.75 hours of day electrofishing. The 1978 catch repre-

sented a decrease of 4,402 fish from the corresponding

1977 catch. Part of this decline resulted from electrical

generator problems which prevented spring sampling in part

of the plant area and below Lock and Dam 3. Five species

accounted for 73.4 percent of the total 1978 electrofishing

catch: gizzard shad (23.3 percent), freshwater drum (17.3

percent), bluegill (12.6 percent), carp (10.9 percent), and

emerald shiner (9.3 percent). Four other species totaled
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14.5 percent of the catch: white bass (6.3 percent), small

mouth bass (3.6 percent), sauger (2.6 percent), and short-

head red ho rse (2.0 percent). Tables 2.4-9 through 2.4-11

summarize day electrofishing catches by season and area.

Length-frequencies of all fishes caught by electrofishing
during 1978 are listed in Table 2.4-12.

Total electrofishing catch of gizzard shad in 1978 (1,280)

represented a substantia. drop from the corresponding 1977
catch (4,782). This decline resulted partially from a
reduction in the catch of young-of-the-year fish in 1978.

Catch rates for gizzard shad generally increased as the

sampling year progressed, probably because young-of-the- year
gizzard shad became more vulnerable to electrofishing.

Catch rates of gizzard shad ranged from 3.20 fish per hour

(3.20/ hour) in th( plant area during spring to 88.40/ hour

below Lock and Dam _ during fall.

Freshwater drum ranked second among the species most com-

monly caught by electrofishing. Except during fall, catch

rates for freshwater drum were higher in above-plant areas

than in other sections. Catch rates ranged frcm 2.40/ hour

in the plant area during both spring and fall to 58.67/ hour

above the plant during summer.

Highest catch rates for bluegills occurred in the plant area

(62.80/ hour) and b a l.ow Lock and Dam 3 (64.80/ hour) in the
fall. The lowest catch rate occurred in fall above PINGP
(5.33/ hour). Spring and summer catch rates fo r bluegill

ranged from 7.20/ hour to 38.00/ hour.

Catch rates for carp ranged from 9.60/ hour in the plant area

during spring to 44.00/ hour below Lock and Dam 3 during
fall.
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Emerald s h inr:r s were caught least frequcntly in spring

above the plant and most frequently in summer below Lock and

Dam 3. Catch rates ranged from 2.40/ hour to 69.60/ hour,

respectively.

2.4.3.1.4 Trawling

During 1978, 427 fish representing 19 species were col-

Jected during 3.00 hours of trawling. The 1978 catch

represented a sharp decline from the corresponding 1977

trawling catch (5,944) Most of this decline was due to an

unusually large catch of young-of-the-year gizzard shad in

1977 (4,486) followed by a small catch (42) in 1978. The

following five species accounted for 85 7 percent of the

1978 trawling catch: white crappie (26.9 percent), fresh-

water drum (21.3 percent), black crappie (19.7 percent),

gizzard shao (10.1 percent), and bluegill (7.7 percent).

Tables 2.4-13 through 2.4-15 summarize trawling catches by

season. Length-frequencies of fishes collected by trawling

in 1978 are lisced in Table 2.4-16.

Of 115 white crappie caught by trawling during 1978, 79

(68.7 percent) were young-of-the-year. White crappie were

most abundant in summer (79) and fall (27) trawl catches.

For both seasons the catch came exclusively from North Lake.

The oc.ly pl a n t- area catch of white crappie occurred in

spring, accounting for four of the nine white crappie caught

during that season.

Freshwater d rum were most abundant in summer trawl catches

(63). For all seasons combined, 53 freshwater drum were

caught in North Lake and 38 in the plant area.

Of 84 black crappie caught trawling during 1978, 81 were

caught above PINGP. All but one of the 43 gizzard shad

caught by trawling were young-of-the-year. Trawling catches
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of bluegill (33) were limited to summer and fall seasons

above PINGP.

2.4.3.1.5 Seining

In 1978, 2,093 fishes we re collected by 47 seine hauls,

which covered an estimated total surface area of 1.40 ha.

Twenty-nine species were collected. Four species comprised

76.9 percent of the total catch: emerald shiner (36.0
percent), gizzard shad (21.5 percent), white ba (10.3>

percent), and spottail shiner (9.1 percent). Tables 2.4-17

through 2.4-19 summarize seine catches by area and season.

Length-frequencies of all fishes collected by seining in

1978 are listed in Table 2.4-20.

High catches of emerald shiner below Lock and Dam 3 in

spring caused that species to be most abundant in the total

1978 catch. In spring the emerald shiner catch rate was

4,225.00 fish per hectare (4,225.00/ha) below Lock and

Dam 3. For each season, catch rates of emerald shiner were

highest below Lock and Dam 3 (ranging from 350.00/ha to
4,225.00/ha). The lowest spring catch rate occurred in the

plant area (137.50/ha), while lowest summer and fall catch

rates occurred above PINGP (36.00/ha and 144.83/ha).

Gizzard shad was the second most abundant species in the

1978 total seining catch. Most of these gizzard shad were

young-of-the-year. The highest catch of gizzard shad was

2,475.00/ha during spring in the plant area. The lowest

spring catch rate for gizzard shad was 300.00/ha below Lock

and Dam 3. Seining during rummer and fall above PlNGP

yielded lower numbers of gizzard shad per hectare than the

other two areas. Catches of gizzard shad above the plant
declined from 374.07/ha during spring to 27.59/ha during

fall. In the plant area the gizzard shad catch increased

from ll6.67/ha during summer to 400.00/ha during fall. The
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catch below Lock and Dam 3 decreased from 458.33/ha during

summer to 42.86/ha during fall.

White bass young-of-the-year were readily caught by seining

during the spring sampling season, but became less abundant

in seine hauls as the year progressed. White bass was the

third most abundant species in spring seine hauls, compris-

ing 12.9 percent of the total spring seine catch. The

highest white bass catch rate by seining was 687.50/ha

in the plant area during spring. In the same area the catch

rate of white bass was 50.00/ha during summer and 14.29/ha

in fall.

The total catch of spottail shiners was highest during

spring (88), followed by s umme r (77) and fall (26). Fo;

each season, catch rates for spo t ta il shiner were lowest

below Lock and Dam 3 (ranging from 0/ha to 8.33/ha) and

highest in the plant area (ranging from 100.00/ha to

837.50/ha).

2.4.3.2 Tagging Study

A total of 150 fish were tagged during 1978 as part of the

Prairie Island fish s t ud y . July 26 was the last date fish

were tagged in 1978. Channel catfish was the most commonly

tagged species (66), and white bass (35) the second most

commonly tagged species. Tags returned in 1978 included

fish tagged in 1978 as well as fish tagged in previous

years.

A total of 5,940 fishes we re tagged from April 9, 1974

through December 31, 1978. During this pe r iod , 676 tags

were returned, an overall tag return rate of 11.4 percent.

Species with the highest number of tags returned were white

bass (3';), sauger (131), and walleye (122).
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Table 2.4-21 summarizes the number of each species tagged

and the number of tags returned for the period April 9, 1974

through December 31, 1978. Largemouth bass had the highest

tag return rate (22.73 percent), but the total number tagged

was small (22). Northern pike had the second hi, st tag

return rate (21.00 percent). Approximately one-nal f of

northern pike recaptured were caught in sampling gear while

conducting the fish population study. For other species the

majority of tags returned were reported by anglers.

Table 2.4-22 summarizes movements of fish tagged and

recaptured from 1974 through 1978. Of eight species of

fishes recaptured, northern pike, channel catfish, white

bass, largemouth bass, sauger, and walleye showed a net
downstream movement; fl athe ad catfish showed no net move-

ment; and smallmouth bass exhibited a net upstream movement.

Channel catfish exhibited the greatest mean net d own st ream

movement (24.4 miles per fish). During 1978, however, an

angler-caught channel catfish was reported from the Minne-

sota River 128 miles upstream from the location where it was

tagged. Sauger had the second largest mean net d owns tream

movement (11.6 mil es ) . Mean net downstream movement of

walleye, northern pike, white bass, and largemouth bass
ranged from 0.2 to 4.6 miles.

The mean net downstream movement displayed by these fish

may, at least partly, be an artifact of the data. The

primary source of tag return data has been anglers. Since

angling pressure is not randomly distributed (Gustafson et

al. 1978b), the recapture locations of tagged fish may not

be representative of actual tagged fish distribution. For

example, there is little fis. mressure between Lock and

Dam 3 and Prescott, Wisconsin. Tagged fish may be present

in this area, but chey are not likely to be recaptured

because of low fishing pressure there.

2/ ': 1
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2.4.3.3 Length-Weight Relationships

Separate length-weight relationships of 14 species were

calculated for summer and fall. Data from all sections and

gears were combined to calculate length-weight relationships

(Table 2.4-23).

Expected weights for 14 species at specific lengths were

calculated using the length-weight equations from 1978.

Table 2.4-24 lists the 1978 expected weights plus expected

weights based on l e ng t h-we ig h t equations from one or more

previous years. Analysis indicates that expected weights at

a given length may vary as much as 24.0 percent from year to

year. However, there is no apparent trend in expected

weights for any of these species.

2.4.3.4 Population Estimate

During the May-June multiple mark-recapture sampling, 13

freshwater drum, 3 carp, 2 white bass, 2 walleye, and 1

sauger were recaptured. Population estimates were made for

carp, white bass, walleye, and freshwater drum. The esti-

mates for the last sampling date (June 6) were used as the

final estimates because they were considered the most

accurate. The maximum number of marked fish were at large

on the last sampling day. Ninety-five percent conf id ence

intervals are used in this section. Table 2.4-25 lists

details of the estimate calculations.

The estimated number of carp in the enclosed area was 2,587,

with confidence limits of 1,057 to 6,463. The area enclosed

by the blocking seine, as determined by planimeter, was 1.4

ha. The density of carp in the enclosed area was 1,848

fish /ha witn confidence limits of 755 fish /ha to 4,616

fish /ha. The mean weight of carp collected in the enclosed
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area was 1.60 kg. The estimated standing crop of carp in

the enclosed area was 2,957 kg/ha.

There were an estimated 54 white bass (38.6 fish /ha) with a

confidrnce interval of 23 to 127 (16.4 to 90.7 fish /ha) in

the enclosed area during the May-June study. The mean

weight of the 17 white bass marked during the study was 0.30

kg. The estimated standing crop of white bass in the

enclosed area was 12 kg/ha.

An estimated 81 walleye with a confidence interval of 34 to

216 fish were present in the enclosed area o f discharge

canal during the study. The mean weight of the 21 marked

walleye was 1.20 kg, which resulted in an estimated standing

crop of 70 kg/ha.

The estimated number of f reshwater drum in the enclosed area

was 3,682 (2,630 fish /ha) with confidence limits of 2,202 to

6,483 (1,573 to 4,631 f ish/:a) . The mean weight of the 317

marked drum was 0.26 kg, which resulted in an e r cimated

standing crop of Ud4 kg/ta.

No estimate was made for sauger, becau.se just three sauger

were markei and only one was recaptured. Five smallmouth

bass, 18 tlathead catfish, and 77 channel catfish were

marked d ur ing the May-June study, but none were recaptured.

During the July estimate there were more carp marked (55)

than any other species. Freshwater drum was the second most

commonly marked species ( 34) . In addition, 32 white bass, 5

sauger, 4 smallmouth bass, 2 channel catfish, and 1 flathead

catfish were marked. Population estimates were not made for

the July mark-recapture attempt, because none of the fish

marked during the July study were recaptured during that

study.
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2.4.4 DISCUSSION

2.4.4.1 Abundance Indices

Abundance indices measure abundance of major fish species

in each year relative to a base period. This method of

handling catch data was devised by Hile (1962); calculations

and applications to the Prairie Island fish study were

explained by Naplin and Geis (1975).

In 1978 data from all ceasons and sections and all geart

except seining were useS in calculating abundance ind ice s.

The four-year period, 1973 through 1976, was used as the

base period. Mean catch rates from this base period were

used to calculate expected catches for 1978. Twelve spe-

cies, important in the catch during previous years, were

selected for abundance comparisons: shortnose gar, gizzard

shad, northern pika, carp, shorthead redhorse, wnite bass,

bluegill, white crappie, black crappie, sauger, walleve, and

freshwater drum.

Abundance ind ice s for most species varied considerably from

year to year. Table 2.4-26 lists the abundance indices for

12 species from 1973 through 1978.

For each of the above 12 species, the abundance index for

each year was plotted against time. The equation for tne

linear regression of abundance indices versus time was

calculated using the least squares method and the correla-

tion coefficient (r) was computed for each regression

equation (Figure 2.4-7). Tnese calculations were made to
3

determine whether trends in abundance could be noted.
.

Abundance indices for northern pike and sauger showed

statistically significant declines at the 95 percent level.

&
>
0
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With six years of data (four degrees of freedom) a correla-

tion coefficient (r) must have an absolute value of 0.811 or
greater to be significant at the 95 percent level. Northern

pike has shown the most consistent aecline of any of the 12
s pe .'i e s (r -0.941), even though the 1978 abundance index=

for this species was up slightly from 1977.

Sauger have also declined significantly since 1973. The
correlation coefficient for this species was -0.828.. The

abu.tdance index increased from 0.40 in 10 /7 to 0.78 in 1978.
Additional data will be needed to determine whether or not
this increase signals a real change from tne downward trend

of previous years.

Black crappie is the only species that has shown a statisti-

cally s ig n i f ic a s.t increesing trend in abundance indices
since 1973. Abundance indices for black crappie were

relatively constant from 1973 thrcagh 1976 (0.91-1.11); they
then increased by a factor of three to 1977 and 1978 '.cVels

of 3.31 and 3.39. The 1977 and 1978 abundance indices
increases wete due to a great increase in trap net catches.
Although the data indicate a signficant change in abundance,
it appears that the change was not linear, and the data

points could be better fit by a sigmoid curve.

Of the remaining nine species, white crappie was closest to

having a significant trend with a corrc3 ation coefficient of

0.695. The decline in abundance ind ice s from 1977 to 1978
resulted in a decrease from the correlation coefficient of
0.801 reported by Gustafson et al. (1978a).

Abundance indices for shoctnose gar, gizzard shad, carp,

shorthead redherse, white bass, bluegill, white crappie,

walleye, and freshwater drum showed no significant trends
from 1973 through 1978. Eight of these species had correla-

tion coefficients having absolute values of 0.485 or less.

.
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Abundance ind ices for these eight species varied consider-

ably during the six years. Abundance ind ices for shortnose

gar, gizzard shad, bluegill, and white crappie showed a
considerable decline from 1977 to 1978, while abundance

indices for carp, shorthead redhorse, white bass, and

freshwater drum declined slightly between 1977 and 1978.

2.4.4.2 Population Estimates

Population estimates fo r carp, white bass, and walleye in

the d isc harg e canal from the May-June 1978 mark-recapture

s t ud y were lower than estimates fo r these species in pre-

vious mark recapture s t ud ie s . For example, the December

197b estimate for carp was about 9,100 compared with about

2,600 for the June 1978 estimate. Numbers of carp marked

in these twv j:r .:: w s im il ar. The confidence interval

for the 1976 estimate was extremely wide, because only one

marked carp was recaptured. Three marked carp were re-

captured during the 1978 estimate resulting in a narrower

confidence interval. Confidence intervals for these two

e st ima te s overlap, so it is possible that there is no real

d i f fe rence between the estimates (Table 2.4-27). The 1976

estimates may be overestimated or underestimated, because

there was no physical barrier to restrict movement into or

out of the discharge canal. We feel, however, temperature

dif ferences between the thermal discharge and ambient

river water tended to restrict movement into or out of the

discharge canal. It is also possible that carp and other

species involved in the May-June 1978 estimate were able to

move into or out of the enclosed area by swimming under the

blocking seine.

The estimate of white bass in the May-June 1978 s t ud y was

54, compared with 4,632 in December 1977 and 7,051 in

December 1976 (Table 2.4-27). During the 1978 mark-re-

capture study, only 17 white bass were marked compared with

277 036
2.4-31



727 in the 1977 study and 508 in the 1976 study. It is
apparent that there were many more white bast in the dis-

charge area during December 1976 and December 1977 than were

there during May-June 1978.

Christenson and Smith (1965), as cited by Peterson (1975),

report an average standing crop of 68 pounds / acre (76.4

kg/ha) of game fishes in Mississippi River backwaters. The
December 1976 standing crop estimate of white bass in the

discharge canal, a portion of which is a flowing slough, was

345.5 kg/ha (Gustafson and Geis 1977). The December 1977

estimate was 228.3 kg/ha (Gustafson et al. 1978). The

December 1977 s tand ing crop estimate for white bass is over

3.3 times higher and the December 1976 estimate is over 5

times higher than the average standing crop of all game
fishes (76.4 kg/ha) reported above. Since white bass make
up only a portion of the average standing crop of game
fishes in Mississippi Rivem backwaters, the 1976 and 1977

values are considerably more than 5 and 3.3 times the

average standing crop of white bass. These data ind ica te

that white bass are attracted to the warm water discharge of
che Prairie Island Plant during at least December. Observed

angling success during January, February, and March in the

discharge canal indicates that white bass are also attracted

to the warm water during these months.

The June 1978 estimated m .. ding crop of 12 kg/ha of white

bass in the discharge canal is probably within the range

that aight be expected for Mississippi River backwa ers.

Catch data from trap netting, gill netting, and electro-

fishing above the plant during all three sampling seasons in

1978 indicate that white bass are about one-third of the
game fish by numbers.

Dennis Heisey, Minnesota Department of Natural Re sources

(personal cor.manicatio n 1979), indicated he felt we should
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r uke populi . ion estimates from the 1978 mark-recapture data

ovan though the sample sizes are small. Mr.Heisey felt we

auld ptasent the estimates and include our evaluation of

the estimates, and readers could then make their own

evaluations of the estimates to determine if t.he data
suit their needs.

Gustafson et al. (1978) reported that no population estimate

was calculated for walleye from the December 1977 data,

because the authors believed the number marked and/or
returned was insufficient to make a reliable estimate.
Since the 1977 c,ata have larger sample sizes than the 1978

data, we decided to calculate a population estimate for

walleye using unpublished data from December 1977. The

December 30, 1977 estimate of walleye in the discharge canal

is 306 with 95 percent confidence limits of 137 and 766

fish. The total number of marked walleye was 50 and the

number recaptured was four (Table 2.4-27).

We feel that the sampling methods used, electrofishing and

angling, were not selective toward marked or unmarked

fish. Movement of fish into or out of the discharge canal

should have been somewhat restricted by temperature. The

small sample size and variability in catch from day to day

resulted in the wide confidence l im i t s .

The June 6, 1978 mark-recapture estimate of 81 walleye was

considerably less than the Deceaber 8, 1976 estimate of

1,053 walleye and was also less than the December 30, 1977

estimate of 306 (Table 2.4-27). It is our opinion that the

low n umber of walleye present in the discharge during the

May-June mark-recapture study was at least partially

attributable to high temperatures.

For May 22, 1978, the date the blocking seine was installed,

the plant log indicated a temperatura of 82.8 F (28.2 C) at
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the discharge gates and 74.2 F (23.4*C) at a resistance

thermal device (RTD) about 40 m from the gates. These

temperatures are above those preferred by walleye,according

to several authors. Koenst and Smith (1976) estimated the

preferred temperature for walleye and sauger juveniles to be

22 C. They cite Hile and Juday (1941) as saying that the

preferred temperature of adult walleye in summer is 20.6 C.

Eddy and Underhill (1974) state that when surface water

warms above 22.2 C, walleye seek cooler water. Dendy (1948)

reported that in Norris Reservoir during July, walleye would

be in 25 C water when oxygen concentration was sufficient.

Temperatures in the discharge area were higher than the

preferred temperatures for walleye stated by most of these

authors. We believe most walleye had probably sought cooler

temperatures most those in the discharge, and few walleye

were in the discharge area when it was enclosed by the

blocking seine.

During the May-June mark-recapture study, 317 freshwater

drum were marked and 13 were recaptured. The e st im ate of

3,682 freshwater drum for the 1978 study (Table 2.4-27)

indicates this species was abundant in the enclosed area.

No attempt had been made to mark freshwater drum during the

1976 or 1977 s t ud ie s , so there are no data for comparison

with the 1976 estimates.

The authors anticipated that few fish would be present in

the discharge canal during the summer because of high water

temperatures. To verify this hypothesis, a mark-recapture

study was attempted in the d ischarg e canal from July 17

through July 26, 1978. The study was terminated because low

numbers of fish were being collected. No population

estimates could be made because no marked fish were re-

captured. However, the low numbers of fish collected during

sampling with trap nets and electrofishing indicate that low

numbers of fish were present in the d ischarge area.
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Temperature in f o rma t ion from the plant icg indicates that

from July 18 through July 26, 1978 the temperature at the

discharge gates ranged from 79.4 to 89.9 F (26.3' to

32.2*C). Temperatures at the close in RTD ranged from 76.2

to 86.2 F (24.6 to 30.1 C). Most warm water fishes would

be expected to av o id these temperatures and seek cooler

water.

2.4.4.3 Impingement

From 1974 through 1977, six species, gizzard shad, channel

catfish, white bass, black and white crappie, and freshwater

drum have comprised over 91 percent of the fish impinged

each year on the traveling screens at PINGP. During 1978

these six species comprised over 97 percent of the fish

impinged. Overall catch rates and abundance indices for

these six species were compared with i.apingement data.

A total of 105,983 fishes were impinged on the traveling

screens at PINGP during 1978. This is slightly higher than

the number impinged in 1075 (93,466), but considerably lower

than the number impinged in 1974 (146,063), 1976 (261,294),

and 1977 (554,590). Impingement information in this section

is from Andersen (1975), Mayhew and Hess (1976), Eberley

(1977), Eberley (1978), and Section 2.3 of this report.

The total number of gizzard shad impinged each year was

136,667 in 1974; 70,506 in 1975; 152,878 in 1976; 456,949 in

1977; and 93,895 in 1978. The number impinged and electro-

fishing and trawling catch rates were higher in 1977 than

any other year. There does not appear to be any consistent

celationship between electrofishing and trawling catch rates

for other years and the number of gizzard shad impinged that

year.
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There is no apparent relationship between abundance indices

and number of gizzard shad impinged from 1974 to 1976.
However, from 1976 to 1977, both the abundance index and the

number of impinged gizzard shad increased sharply. During

1977 large numbers of young-of-the-year gizzard shad were

collected during the popul a t ion study and by impingement.

From 1977 to 1978 both impingement and the abundance indices

for gizzard declined markedly. Only about nine percent of

the gizzard shad impinged in 1978 were from the 1978 year

class; most of the remainder were f r om t he 1977 year class.

These data do not indicate any consistent trends between

gear catches or abundance indices and the number of gizzard

shad impinged at Prairie Island.

Freshwater drum (3,463) comprised 3.3 percent of the fish

impinged in 1978. This is one-tenth the number imp inged in

1976 (34,380), and less than one-twentieth the number
impinged in 1977 (74,422). Electrofishing catch rates above

the plant during spring were higher in 1978 than they were
from 1974 th ough 1977. Incomplete 1978 spring electro-
fishing ir e other two sampling areas pre cl ud ed further

comparisoi.._. For all areas, summer 1978 electrofishing

catches of freshwater drum were lower than in 1977, while

fall catches in 1978 were higher than in 1977. Trawling

catches of freshwater drum in the plant area were lower in

1978 than in all other years. There is no consistent
relationship between gear catch rates and impingeme n t of

f reshwater drum at PINGP.

A total of 2,096 white bass (2.0 percent of the total

impingement) were impinged at PINGP in 1978. Over twenty-

one times as many white bass were impinged in 1976 (44,638).

The 1976 catch rates in the plant area during the three

seasons ranged from one and one-half to over four and

one-half times as high as in 1978.

277 041
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The abundance index for white bass in 1974 was higher than

the 1976 abundance index, but 1,367 white bass were impinged

in 1974 compared with 44,638 in 1976. In 1975, 2,712 white

bass were impinged, but the 1975 abundance index was lower

than either the 1974 or 1976 indices. The ab2ndance index

for 1977 was similar to 1976, but over four and one-half

times as many white bass were impinged in 1976 as in 1977.

There is no apparent relationship between abundance " nd ice s
and the number impinged.

A total of 2,032 channel catfish were impinged in 1978

compared with 3,977 in 1977; 8,457 in 1976; 6,223 in 1975;

and 637 in 1974. Trawling catches of channel catfish in

the plant area were 3 in 1978, 61 in 1977, 465 in 1976, 3

in 1975, and 23 in 1974. Comparison of impingement and

trawling catch rates in the plant area indicates no consis-

tent relationship.

A total of 1,551 white and black crappies were impinged in

1978 compared with 5,530 in 1977; 6,852 in 1976; 2,030 in

1975; and 1,704 in 1974. Abundance indices for each year

for both white and black crappies showed no consistent

relationship with the numbers impinged. Abundance indices

showed a considerable increase from 1976 to 1977 for both

white and black crappies, but the number impinged declined.

From 1977 to 1978, the abundance index for white crappie

declined and for black crappie rose slightly, while impinge-

ment of crappies declined by 72 percent.

Some of the dissimilarity between numbers of fish impinged

and abundance indices might result from size selectivity of

the sampling gear. It nas been observed (Eberley 1977) that

impingement affects primarily the smaller size classes of

fishes at PINGP. Trap nets, g''l nets, and electrofishing

gear do not sample small fish as efficiently as larger

fish. Density and distribution of fish near a plant intake
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also have a great influence on the number of fish impinged

(Sharma 1978). Abundance indices presented in this report

indicate the density of organisms in the study area in a

given year. However, abundance ind ice s may not be repre-

sentative of the density and distribution of fish near the

intake. Also, distribution of fish changes throughout the

year. There appears to be no consistent relationship

between gross impingement in a g iven year and overall gear

catch rates or abundance indices f rom that year.

2.4.5 SUMMARY

A sixth season of sampling was conducted in 1978 to deter-

mine the effects of the Prairie Island Nuclear Generating

Plant (PINGP) near Red Wing, Minnesota on the fish popula-

tion of the Mississippi River in the vicinity of the plant.

Five types of sampling gear, trap nets, gill nets, boom

shocker, trawl, and minnow seine, were used to collect

fishes to monitor changes in the population. Using these

five gears, 16,846 fish were collected during the regular

sampling season. This is slightly less than one-half the

number of fish collected during similar sampl ing in 1977.

Additional fish were collected during two multiple mark-

recapture studies in 1978.

From April 9, 1974 through December 31, 1978 a total of

5,940 fish wire tagged with Floy spaghetti tags. During

this period, information on 676 tag returns was received --

an overall tag return rate of 11.4 percent. Tag return

in fo rma tion for northern pike, channel catfish, white bass,

largemouth bass, sauger, and walleye showed a net downstream

movement; tlathead catfish showed no net movement; and

smallmouth bass showe d a net upstream movement.

Data from 1973 through 1978 were used to calculate abundance

indices for 12 species of fishes. Data from trap nets, gill
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nets, trawling, and electrofishing from all seasons and all

stations were used in these calculations. Abundance ind ice s
for northern pike and sauger showed statistically signifi-

cant declines at the 95 percent level for the six-year

pe r iod . Black crappie is the only species showing a statis-

tically significant increasing trend for the six-year

period. Abundance ind ices for shortnose gar, gizzard shad,

carp, shorthead redhorse, white bass, bluegill, white

crappie, walleye, and freshwater drum varied considerably

during the six years. Cortelation coefficients for these

nine species indicated no significant trends in abundances

from 1973 through 1978.

Population estimates for carp, white bass, and walleye in

the discharge canal from a multiple mark-recapture stud y

from May 22 through June 6, 1978 were lower than estimates

for these species f rom December 1976 or December 1977. Data

from an attempted multiple mark-recapture s t ud y in the

discharge canal from July 17 through July 26, 1978 indicated

that few fish were present in the discharge canal during

that period.

Six species, gizzard shad, channel catfish, white bass,

black and white crappie, and f reshwater drum, have comprised

over 91 percent of the fishes impinged each year on the

traveling screens at PINGP. Catch rate data and abundance

ind ices for these six species from 1974 through 1978 were

compared with impingement rates for the respective years.

These comparisons i nd i ca t ed no consistent relationships

between catch rates and/or abundance indices and the number
of fishes impinged at PINGP during respective years.
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Ficure 2.4-3 Sampling stations in Sturgeon Lake (Section 1) and in the navigation'

channel above the Prairia Island Plant (Section 2)
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Figure 2.4-4 Sannlinq stations in the plant area (Section 3)
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L Figure 2.4-5 Sampling stations below
" * ' ' * * * M Lock and Dam 3 (Section 4)
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Fijure 2.4-6 Area enclosed by blocking seine during May-June 1978 population
estimate in discharge area of Prairie Island Nuclear Generating
Plant, Red Wing, Minnesota.
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Figure 2.4-7 Abundance indi. es celculat M f rom spring, sumer, and fall trap nettin9, gill.

netting, electrefishing, and trawlino data for 12 major species in the Missis-
sippi River and connecting waters near the Prairie Island Nuclear Generatin9
Plant, Red Win 9, Minnesota, 1973- 19 7f' .
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Figure 2.4-7 Abundance i:; dices calculated from spring, summer, and fal trap netting, gill
netting, electrofishing, and trawling cata for 12 major species in the Missis-
sippi River and connecting waters near the Prairie Island Nuclear Generating
Plant, Red Wing, Minnesota 1973-1978 (cont.).
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Figure 2.4-7 Abundarce indices calculated from spring, strrer, and fall trap netting, gill
netting, electroff shing, and trawling data for 12 major species in the Missis-
sippi River and connecting waters near the Prairie Island Nuclear Generating
Pi ara , Red Wing, Minnesota, 1973-1978 (cont.).
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Table 2.4-1
Common and scientific names and methods of capture of fish in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, 1973-1978. (Sheet 1of 3)

Method of capture 1978
Common Hane Scientific Name Gill Trap Electro- Trawl Seine 1973 1974 1975 1976 1977Net Net fishing
Chestnut lamprey Icthyonyson castancus X X X XSilver lamprey Icthyonsson unicuspia X X X X XLake sturgeon Acipenser fielvesecnc

X XLongnose gar Lericosteus osseus X X X X X X XShortnose gar Lepisostcus platostomus X X X X X X X X X XBowfin Amia calva X X X X X X X X XAmerican eel Anguilla rostrata X X X X XGizzard shad Doroeoma ceredianum X X X X X X X X X XGoldeye Hiodon alosoides X X X X X X XMooneye Hicdon tergisus X X X X X X X XNorthern pike Eso lucius X X X X X X X X X
w

i Carp cyprinus carpio X X X X X X X X X Xy Brassy minne Hybonathus hackinsoni
X XSilvery mi w Hybonathus nachalis
X

w
Speckled C ab Hybopsis aestivalis

XSilver shub Hybopsis storeriana X X X X X XGolden shiner Notemigonus crysoZeucas X X.ierald shiner Notropis atherinoides X X X X X XRiver shiner Notropia blennius X X X XConmon shiner votropis cornutus
X X XPugnose minnow Notropis emiliae X X X X XBlacknose shiner Notropis heterolepis Xg

Spottail shiner Notropis hudsonius X X X X X X XRed shiner * Notropia Zutrensis XRosyface shiner Notropis rubeZ 7us X XSpotfin s;.iner Notropis spitopterus X X X X X Xg
Redfin shiner Notropis wdratilis X Xg
Mimic shiner Notropis voluceZZus X X

-

Bluntnose minnow Firephales notatus X X X
Fathead minnow Firephales promelas X X
Bullhead minnow Firephales vigitax X X X X X X
Carpsucker species ** carpoides species X X X X X X X

* Red shiner probably misidentified breeding male spotfin shiner (1975).
** Prior to 1978 carpsuckers were identified to genus only.



Table 2.4-1 Common and scientific no.aes and rrethods of capture of fish in the Mississippi River and connecting
waters near the Prai te Island Nuclear Generating Plant, Red Wing, Minnesota, 1973-1978. (Sheet 2
of 3)

Method of Capture 1978

Common Name Scientific Name Gill Trap Electro- Trawl Seine 1973 1974 1975 1976 1977
Net Net fishing

River carpsucker Carpeides carpio X X

Quillback carpsucker carpoides cyprinus X X X X X

Highfin carpsucker Carpoides veZifer X

White sucker catostomus comcreoni X X X X X X X

Northern hogsucker Hypentcliwn nigricans X

Smallmouth buffalo Ictiobus bubaZus X X X X X X X X X X

Bigmouth buffalo Ictiobus cyprinclZus X X X X X X X X X X

Spotted sucker 3Enytrera melanops X X X

Silver redhorse Norostoma anisurwn X X X X X X X

River redhorse torostoma carinatw- X

XGolden redhorse Morostoma erythrurts
Shorthead redhorse Morostora macrolepidotum X X X X X X X X X X

Black bullhead IctaZurus melas X X X X X X

Yellow bullhead IctaZurus nataZis X X X X X X X

Brown bullhead Ictalurus nebulosus X X X X X X

." Channel catfish IctaZurus punctatus X X X X X X X X X X

p Tadpole madtom Naturus gyrinus X X X X

Flathead catfish Pylodictis olivaris X X X X X X X Xw
X X X X^ Trout perch Percopsis omiscomaycus

Burbot Lota Zota X X X X

Brook silverside Labidesthes sicculus X

White bass Morone chrysops X X X X X X X X X X

Rock bass Ambloplites rupestris X X X X X X X X

Hybrid sunfish *** Lepomis X X X X A

% Green sunfish Lcporis cyanellus X X X X X X X

y Pumpkinseed Lepomis gibbocus X X X X

Orangespotted sunfish Leponic hwm'Zis X X
y

Bluegill Lepomis macrochirus X X X X X X X X X X

Smallmouth bass Micrcpterus dolomicui X X X X X X X X

o
Largemouth bass Micrepterus saZecides X X X X X X X

m
m White crappie Pomoris annularis X X X X X X X X X X

Black crappie Pomoris nigromaculatus X X X X X X X X X X

Johnny darter Ethcostoma nigrun X X X X X X

Yellow perch Perca flarcscens X X X X X X X X X

Log perch Percina carrodes X X X X X X

***Most hybrid sunfish were likely Lepomis cyanellus X Lepomis macrochirus.



Table 2.4-1 Common and scientific names and methods of capture of fish in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, 1973-1978. (Sheet 3of 3)

_

Method of Capture 1978
Common Name Scientific Nane Gill Trap Electro- Trawl Seine 1973 1974 1975 1976 1977

Net Net fishing

Sauger Stizostedian canadense X X X X X X X X X X
Walleye Stinostedion vitreun X X X X X X X X X X

vitreum
Freshwater drum Aplodinotus grunniens X X X X X X X X X X

F
t
a

Table 2.4-2 Trap net and gill net stations used from 1975 through
1978 in the Mississippi River and connecting waters
near the Prairie Island Huclear Generating Plant,
Red Wing, Minnesota.

[[$ Trap net Gill net

N
0-2 1-0 3-0 4-1 0-1 1-2 3-0

c:3 0-4 1-1 3-2 4-3 0-3 1-3 3-2
LJ1 0-6 1-4 3-3 4-6 0-6 1-6 3-5
'4) 0-9 l-5 3-5 4-7 0-8 i-9 3-8

1-9 3-7



Table 2.4-3 Sunmary of trap net catches from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating
Plant, Red Wing, Minnesota, spring 1978.

Plant Area (from
plant intake to Below Lock and

Species Above Plant Lock and Dam 3 Dam 3
No./ lift No./ lift No./ lift

No. (for 33 lifts) No. (for 20 lifts) No. (for 11 lifts)
Longnose gar 2 0.06 0 0 0 0
Shortnose gar 42 1.27 2 0.10 0 0
Bowfin 9 0.27 0 0 1 0.09
American eel 1 0.03 0 0 0 0
Gizzard shad 15 0.45 10 0.50 0 0
Goldeye 0 0 1 0.05 0 0
Mooneye 13 0.39 2 0.10 0 9Northern pike 35 1.06 2 0.10 2 0.18
Carp 178 5.39 38 1.90 46 4.18River carpsucker 8 0.24 0 0 1 0.09
0"

13 0.39 1 0.05 0 0rps ker
White sucker 2 0.06 0 0 2 0.18
Smallmouth

0 0 1 0.05 0 0buffalo
Bigmouth buffalo 7 0.21 4 0.20 3 0.27Spotted sucker 1 0.03 0 0 0 0
Silver redhorse 11 0.33 1 0.05 0 0
Shorthead redhorse 80 2.42 19 0.95 8 0.73
Black bullhead 1 0.03 2 0.10 3 0.27
Yellow bullhead 1 0.03 0 0 0 0
Brown bullhead 1 0.03 0 0 0 0
Channel catfish 3 0.09 1 0.05 0 0
Flathead catfish 1 0.03 1 0.05 2 0.18
White bass 200 6.06 39 1.95 23 2.09
Rock bass 4 0.12 0 0 0 0
Bluegill 76 2.30 25 1.25 0 0
Largemouth bass 1 0.03 0 0 0 0
White crappie 85 2.58 53 2.65 9 0.82Black crappie 143 4.33 40 2.00 12 1.09
Yellow perch 1 0.33 0 0 0 0
Sauger 17 0.52 12 0.60 1 0.09
Walleye 29 0.88 3 0.15 12 1.09
Freshwater drum 59 1.79 293 14.65 183 16.64

Total 1039 31.48 550 27.50 308 28.00

277 060( 2.4-s6



Table 2.4-4 Sumary of trap net catches from the Mississippi River and
connectir.g waters near the Prairie Island Nuclear Generating
Plant, Red Wing, Minnesota, sunr.er 1978.

Plant Area (from
plant intake to Below Lock and

Species Above Plant Lock and Dam 3) Dam 3

No./ lift No./ lift No./ lift
No. (for 34 lifts) No. (for 20 lifts) No. (for 14 lifts)

s

Chestnut lamprey 1 0.03 0 0 1 0.07
Longnose gar 11 0.32 1 0.05 0 0

Shortnose gar 23 0.68 2 0.10 2 0.14
Bowfin 17 0.50 0 0 3 0.21
American eel 0 0 0 0 1 0.07
Gizzard shad 14 0.41 1 0.05 1 0.07
Mooneye 4 0.12 0 0 1 0.07
Northern pike 38 1.12 0 0 14 1.00
Carp 71 2.09 57 2.85 56 4.00
River carpsucker 2 0.06 1 0.05 2 0.14
Quillback 3 0.09 0 0 1 0.07

carpsucker
White sucker 0 0 2 0.10 15 1.07
Smallmouth buffalo 4 0.12 3 0.15 1 0.07
Bigmouth buffalo 9 0.26 3 0.15 0 0

Silver redhorse 0 0 0 0 3 0.21
Shorthead redhorse 60 1.76 15 0.75 7 0.50
Black bullhead 2 0.06 15 0.75 0 0

Channel catfish 1 0.03 0 0 0 0
Flathead catfish 1 0.03 0 0 1 0.07
White bass 170 5.00 161 8.05 29 2.07
Rock bass 2 0.06 0 0 3 0.21
Hybrid sunfish 0 0 0 0 1 0.07
Pumpkinseed 0 0 0 0 1 0.07
Bluegill 27 0.79 57 2.85 94 6.71
Smallmouth bass 5 0.15 0 0 0 0

Largemouth bass 0 0 1 0.05 2 0.14
White crappie 40 1.18 71 3.55 54 3.86
Black crappie 226 6.65 132 6.60 109 7.79
Yellow perch 1 0.03 0 0 1 0.07
Sauger 7 0.21 4 0.20 2 0.14
Walleye 17 0.50 4 0.20 2 0.14
Freshwater drum 69 2.03 127 6.35 67 4.79

Total 825 24.26 657 32.85 474 33.86

277 061
2.4-57



Table 2.4-5 Summary of trap net catches from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating
Plant, Red b'ng, Minnesota, fall 1978.

Plant Area (from
plant intake to Below Lock and

Species Above Plant Lock and Dam 3) Dam 3
No./ lift No./ lift No./ lift

No. (for 34 lifts) No. (for 20 lifts) No. (for 15 lifts)
Longnose gar 2 0.06 0 0 0 0
Shortnose gar 37 1.09 4 0.20 0 0
Bowfin 13 0.38 0 0 5 0.33
American eel 0 0 0 0 2 0.13
Gizzard shad 8 0.24 2 0.10 0 0
Goldeye 1 0.03 0 0 0 0
Mooneye 4 0.12 1 0.05 1 0.07
Northern pike 43 1.26 1 0.05 5 0.33
Carp 53 1.56 6 0.30 73 4.87
River carpsucker 2 0.06 0 0 0 0

0"fapucker 2 0.06 0 0 2 0.13
White sucker 1 0.03 1 0.05 1 0.07
Smallmouth buffalo 1 0.03 0 0 2 0.13
Bigmouth buffalo 4 0.12 1 0.05 3 0.20
Silver redhcrse 5 0.15 0 0 0 0
Shorthead redhorse 44 1.29 10 0.50 14 0.93
Black bullhead 1 0.03 1 0.05 0 0
Brown bullhead 1 0.03 0 0 0 0
Channel catfish 1 0.03 2 0.10 0 0
Flathead catfish 2 0.06 0 0 0 0
White bass 286 8.41 187 9.35 111 7.40
Rock bass 0 0 0 0 1 0.07
Hybrid sunfish 1 0.03 2 0.10 0 0
Bluegill 52 1.53 53 2.65 10 0.67
Stallmouth bass 1 0.03 0 0 0 0
Largemouth bass 0 0 0 0 2 0.13
White crappie 57 1.68 106 5.30 37 2.47
Black crappie 435 12.79 74 3.70 381 25.40
Sauger 22 0.65 7 0.35 9 0.60
Walleye 12 0.35 3 0.15 12 0.80
Freshwater drum 83 2.44 71 3.55 92 6.13

Total 1174 34.53 532 26.60 763 50.87

277 062
2.4-58



Table 2.4-6. Length-frequencies of ali fish caught in trap nets frem the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, thnnesota,
1978. Sections 0,1, 2, 3, and 4 combined, seasons separated. (Sheet I of 15)

Chestnut Longnose Longnose Longnose Lcngr.ose Shortnose Shortnose Shortnose Shcrtnose

Total Length larrprey car
in Centimeters

~

gar gar gar gar gar gar gar

Surrer* Spring Surrer Fall Total Spring Sureer Fall Total
___

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9

14.0 - 15.9

16.0 - 17.9

18.0 - 19.9

20.0 - 21.9

22.0 - 23.9

24.0 - 25.9

26.0 - 27.9

28.0 - 29.9

30.0 - 31.9

32.0 - 33.9

34.0 - 35.9

36.0 - 37.9
_

38.0 - 39.9

40.0 - 44.9
'

45.0 - 49.9

50.0 - 54.9 6 3 3 12

55.0 - 59.9 19 13 16 48

60.n - 64.9 13 6 17 36

65.0 - 69.9 1 1 a c 1 3 11

70.0 - 74.9 4 4 1 1

75.0 - 79.9 1 3 5'

80.0 - 84.9 __1__ 2
_

3
_

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

-G2 cts ncLrnas,_ _ _ 2 __ . _ _ --2 2 0

Total unneasured 2 2 2 _4
Total reasured 2 12 2 16 44 25 39 1 08

Grard Total 2 2 12 2 16 44 27 41 112

_ __

___ _ _ _ _ _ . _ _ _ .. _ _ ___1 _ .._ _ _ ._

277 063* This species was caught during cnly one season.

2.4-59



Tabl e 2,4-6. Length-frequencies of all fish caucht in trap nets from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generatirg Plant, Red Wirg, Minnesota,
1978. Sections 0,1, 2, 3, and 4 corbined, seasons separated. (SFeet 2 of 15)

Bowfin Bewfin Ecwfin Bowfin American American American Arerican Gizzard
Total 1.ength eel eel eel eel stad
in Centimeters

Spring Sumer Fall Total Spring Surrer Fall Total Spring

Y/Y not meas.

0.1 - 1.9

.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9

l '4. 0 - 15.9

16.0 - 17.9

18.0 - 19.9

20.0 - 21.9 2

22.0 - 23.9

24.0 - 25.9

26.0 - 27.9

28.0 - 29.9
1

30.0 - 31.9 4

32.0 - 33.9 9

34.0 - 35.9 4
%.0 - 37.9

_ 2

34.0 - 39.9 2 2

40.0 - 44.9 3 3 2 7

45.0 - 49.9 7 7

59.0 - 54.9 2 3 3 g

55.0 - 59.9 q q q 11

An.0 A4.9 4 7 7 33
65.0 - 69.9 1 2 3

70.0 - 74.9 3 1 4

75.0 - 79.9

80.0 - 94.9
1 1

P5.0 - 89.9

90.0 - 94.9
- - - - - - -- -

95.0 - 99.9

100.0 - +

Ethcrs.n t_rnsu __ _2 1 3 1 1 1
_

3 1

Igtal urreasured 2 1 3 1 1 1 3 1

Jctal -r m rp4 in 1R 17 45 1 1 24

crard Total - 10 ?0 19 4P 1 1 2 - 4 __ _25- _
_ -

%-- --#--

- - - . ---- , - - - -w

- . m= --
-

- - + - . - - + - . - - - _ . . . - - - ___,-,. - , - - ~ _ . - _ _ _ , , , _ . - - . - - - . -- _ - --
-

277 064
2.4-60



Table 2.4-6. Length-frequencies of all fish caught in trap nets from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0,1, 2, 3, and 4 combined, seasons separated. (SFeet 3 of 15)

Gizzard Gizzard Gizzard Goldeye Goldeye Goldeye Mooneye Mooneye Mooneye

Total Length shad shad shad
in Centireters

Sumer Fall Total Spring Fall Total Spring Sumer Fall

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9

14.0 - 15.9 2 2

1(.0 - 17.9 4 4

18.0 - 19.9

20.0 - 21.9 2

22.0 - 23.9

24.0 - 25.9 1 1

26.0 - 27.9 3 3 1

28.0 - 29.9 1 1

30.0 - 31.9 1 5 7 3

32.0 - 33.9 2 11 7 2 3

34.0 - 35.9 3 7 g 2

36.0 - 37.9 1 3
---.

38.0 - 39.9 1 1

40.0 - 44.9 2 l l 2

45.0 - 49.9

50.0 - ' .9_
55.0 - 59.9

60.0 ,64.4

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9
__

95.0 - 99.9

{100.0 - +

Others not meas. 5 1 7
_

-_.

Total urneasured_ 5 1 7

Tet,' -pasured 11 9 44 1 1 2 15 5 6

Ceard Total 16 10 51 1 1 2 15 5 6

__ _

_ _

- - _ _ - -_ a __ _ _ _ _ _ _ . - _ - -_ __

277 065
2.4-61



Table 2.4-6. Lergth-frequencies cf all fish caught in trap nets from the Mississippi River and
connecting waters near the Prairie Island Nuclear Cererating Plant, Red Wing, Mirresota,
1978. Sections 0,1, 2, 3, and 4 combined, seasons separated. (Sheet 4 of 15)

Mocneye Northern Northern Northern Northern Carp Carp Carp Carp
Total Im.gth pike pike pike pike
in Centimeters

Total Spring Sumer Fall Total Spring Sumer Fall Total

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9
_

14.0 - 15.9 1 1

16.0 - 17.9
-_

18.0 - 19.9 1 1

20.0 - 21.9 1 1

22.0 - 23.9 2 1 3

2s.0 - 25.9 1 1

26.0 - 27.9 1 3 1 4

28.0 - 29.9 I 2 6 I 9
1030.0 - 31.9

1 5 3 9
32.0 - 33.9 12 1 4 2 7

34.0 - 35.9 2 2 2 4

36.0 - 37.9 I 3 1 5

is.o - 39.9 4 2 6

40.0 - '. a . 9 1 1 21 15 9 45
.5.0 - 49.9 1 1 2 55 29 lo 103
53.0 - 54.9 2 2 4 74 49 18 lol

55.0 - 59.9 3 1 4 29 29 31 F9
60.0 - 64.9 6 10 16 30 20 13 72
65.0 - 69.9 7 6 5 18 11 13 23 47

70.0 - 74.9 7 5 10 22 14 1 6 21
75.0 - 79.9 4 6 A la 2 2_.._
80 0 - 84 9_ _ _ _ _ _ _2 ._

13
_ _ _ _7 _ _ 22 _;

85.0 - 89.9 2 8 5 15

90.0 - 94.9 3 4 7
- -. __-w -- -

95.0 - 09.9 a 1 2 7

100.0 - + 2 2

__ . __

Other1_not_CCAS.. _._ 1 1 6 2 8

,lntal ur-e n ured 1 1 6 _1_ __ _ __C___
ICill_tCasgrgd_ 26 _ 19 51 49 139 256 184 130 570

Crar.d_ Intal _ 26 39 52 49 140 262 184 132 578

_- .._

m
m - - + - * - - , - - --

w- %ee-
i. - -ew.- -_m- - - - - - - =

- -w - - -
,% -w

-. - - - - - -- - - - - > -- - _ - - . - - - - - -- . - - - - - - -

277 0662. + e



Table 2.4-6. Length-frequencies u 11 fish caught in trar nets from the Mississippi River and
connecting waters nei- the Prairie Islard . Nuclear Generating Plant, Ped Wing, Mf onesota,
1978. Sections 0,1, 2, 3, and 4 combired, seasers separated. (Sheet 5 of 15)

River River River River Quillback Quillback Quillback Quillback White
carp- carp- Carp- ca rp- carp- Carp- carp- farp- suCler

,' - t a i length sucker sucker sucker sucker sucker sucker sucker sucker
in centimeters

S p ri r.g Summe r Fall Total Spring Sumer Fall Total Spring

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9

14.0 - 15.9

16.0 - 17.9

18.0 - 19.9

20.0 - 21.9 1 L
22.0 - 23.9

_

24.0 - 25.9 1 1

26.0 - 27.9
_

1 1

28.0 - 29.9

30.0 - 31.9 3 1 1 5 1

32.0 - 33.9 1 1 3 3

34.0 - 35.9
1 1 7 1

36.0 - 37.9 2 1 3 1

34.0 - 39.9 2 2 1 1 1 3 1

40.0 - 44.9 2 2 4 p p

45.0 - 49.9 2 2 4 1 1

50.0 - 54.9 1 1 1 3

55.0 - 59.9

60.0 - 65.9 I l
65.0 - 69.9

70.0 - 74.9

75.0 - 79.9
___ _

80.0 - 84.9
_

H5.0 - 89.9

90.0 - 94.9
_

95.0 - 99.9

100.0 - +

Others rot reas. I 1 2

Total unreasured 1 1 2

htal reasured a 4 2 14 14 4 4 22 4

GrE LIctal o s 2 16 14 4 4 22 4

___ _ _ _ _ _

M m-

-- - --+-%.----w- . s-,._ - ._ ,__ _m, ___ _ _ _ _ _ . _ _

277 067
2.4-63
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Table 2.4-5. Lergth-frequencies of all fish caught in trap nets from the Mississippi River and
correcting waters rear the Prairie Island Nuclear Generatiro Plant, Red Wing, Minnesota,
1978. Sectiers 0,1, 2, 3, and 4 corbired, seasons separa ted. (Sheet 6 of 15)

White White White ;mallmouth Sr.allrouttSmallmoutn Smallmoutt Bignouth Bignouth
Total Length sucker sucker sucker bu f falo buffalo buffalo buffalo buffalo buffalo
in Centimetc.rs

Sumer Fall Totai Spring SJmer Fall Total Spring Su*rer

Y/Y not r.ea s .

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

60 - 7.9

8.0 - 9.4
_

13.0 - 11.9

12.0 - 13.9

14.0 - 15.9

16.0 - 17.9 1 1 1

18.0 - 19.9

20.0 - 21.4 1

22.0 - 23.9
__, 1 ___q

24.0 - 25.9 1 1 1 1

26.0 - 27.9 2 2 1

26.0 - 29.9 l 1 2 2

30.0 - 31.9 1 2 | 1 1

32.0 - 33.9
3

34.0 - 35.9 1 1 1 2 i

w.0 - 37.9 1 1 3,

M.o - 19.9 1 2 2 2 1

43.0 - 42.9 7 1 9

45.0 - 49.9 7 1 8 2 2 1

50.0 - 54.9
2 2

55.0 - 59.4
1 1

61.0 - 64.9 p
e5.0 - 69.9

3

70.0 - 74.0 |
~

75.0 - 79.9

80.0 - 84.9

H5.0 - 89.9

no.O - 94.9
-- - - - - -

100.0 - +

EtharS .Do tJ235 u _ _ ...___ _ _ _ _ _ . _ _ _ _ __,

Ictal unEPMsilf d
M rl rotsured 17 3 24 1 8 3 l_2 14 12_
Grand _Iotal_ _ 17 1 24 1 8 3 12 14 12

i

_ _ _ _.

-- __ -_ _ _ - . _ _ _ _ _

m..,+.

- - _ __ _ _. -__ __ - . _ _

277 068 i
2. .



Table 2.4-6. Length-frequercies of all fish caught in trap nets from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0,1, 2, 3, and 4 combined, seasons separated. (Sheet 7 of 15)

Bigmouth Bigmouth Spotted Silver Silver Silver Silver Shorthead Shorthead

Total Length buffalo buffalo sucker redhorse redhorse redhorse redhorse redhorse redhcrse
1.1 Centimeters

Fall Total Spring * Spring Sumer Fall Total Spring Summer

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9
_

14.0 - 15.9

16.0 - 17.9 ]
18.0 - 19.9

20.0 - 21.9 1

22.0 - 23.9 1

24.0 - 25.9 2 1

26.0 - 27.9 1 1

28.0 - 29.9 7 1

30.0 - 31.9 1 1

32.0 - 33.9 I 4 | 3 3

34.0 - 35.9 2 5 I
3 2

36.0 - 37.9 10 10

38.0 - 39.9 1 2 22 15

40.0 - 44.9 1 1 1 2 1 3 44 39

45.0 - 49.9 1 2 2 1 1 1P 12

50.0 - 54.9 ? (; 5 2 1 8 3 1

55.0 - 59.9 2
1 1 4

60.0 - 64.9 2 1 1

65.0 - 69.9 1

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9
__ _

95.0 - 99.9

100.0 - +

__ .

01hmot renm _ _ l __
l

Iclal_urmsur1L _ 1 1
__

, Intti reawred P 14 1 11 1 E 19 _102_ P2

Gra:utlatal 8 % 1 12 2 5 20 _107 8?

-

_ _ _ _ . _ _ _ _

_ _ _.

_- --- - -. _ _ -_. - _. ._- - -- . _ .

This species was caunnt during only cne season.*

2.4-65



Table 2.4-6. Length-frequencies of all fish caught in trap nets from the Mississippi River and
correcting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Mirnesota,
1970. Sections 0,1, 2, 3, and 4 combined, seasons separated. (Steet 8 of 15)

Shorthead Shorthead Black Black Black Black Yellow Brown Brown
Total Leragth redhorse redhorse bullhead bullhead bullhead bullhead bullhead bullhead bullheadin Centimeters

Fall Total Spring Summer Fall Tot- Spring * Spring Fall
_.

y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9

14.0 - 15.9

16.0 - 17.0

18.0 - 19.9 2 2

20.0 - 21.9 I I

22.0 - 23.9 2 E p 1

20.0 - 25.9 I 4 d

26.0 - 27.9 1 2 1 1 4

28.0 - 29.9 1 2 2
30.0 - 31.0 2 3 1 1 p 1

32.0 - 33.9 1 7 1 1 1

34.0 - 35.9 7 17

36.0 - 37.9 4 74

34.0 - 39.9 11 do

u.0 - us.9 30 113

45.0 - 49.9 q 9q

50.0 - 54.9 2 g

55.0 - 59.9

60,0 - 64.9

65.0 - 69.9

70,0 - 74.9

75.0 - 79.9

A0.0 - 84. 9__ .- - . ~ - - -
.

85.0 - 84.9

90.0 - 94.9
_

_.

95.0 - 99.9
_ _

100.0 - +

.hthtts noLrans._ 2-_ ? 1 1

r.ctal orn asured 2 2 1 1

_Tgra} reac res c: gre r 1r 2 y 1 1
~

kand Tntal. FR 2C7 F 17 ? 25 1 _] _z_

__ _ __.

, _ - -
m. - ---- ----m --

me - -- n

m

*-= -- - - - . . - + - - - - - - - --- _ -. m.-# #~- .-- _ - - . ,_ -

* This species was caught during only one season.
[[ ~[
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Table 2.4-6. Length-frecuencies of all fish caucht in trap nets from the Pississippi River and
connecting watars near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0,1, 2, 3. and 4 combined, seasors separated. (Sheet 9 of 15)

Brown Channel Channel Channel Channel Flathead Flathead Flathead Fiathead

Total tength bullhead catfish catfish catfish catfish catfish catfish catfish cacfish
in centimeters

Total Spring Surrer Fall Total Spring Surrer Fall Total
- - - - .

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9 |
_

14.0 - 15.9

16.0 - 17.>

18.0 - 19.9

20.0 - 21.9

22.0 - 23.9

24.0 - 22.9 1 1
_

26.0 - 27.9

28.0 - 29.9

30.0 - 31.9 1 1 1

I32.0 - 33.9

34.0 - 35.9 1 1

36.0 - 37.9 1 1

3s.0 - 39.9

40.0 - 44.9 1 1 1 ]

45.0 - 49.9 2 2 4

50.0 - 54.9

55.0 - 59.9 2 1 3

61.0 - 64.9 l 1

65.0 - 69.9 1 1

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9_ _, _

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9 I
__

l
100.0 - +

Ctters r.0Lreas._ ___ __

Irdpl E m asured
Total reasured 2 4 1 3 8 4 2 2 8

fattanLTatal 2 4 1 3 8 4 2 2 8

- --_-_ __ _

-

~ ~ ~ ~''~Q ' ~ ' - - --mw-s-m .,__ _ _ _ _ , , _ ___ ,, _ _ _ _ _

-

2 ] e7ma / l
p a-+
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Table 2.4-6. Length frequencies of all fish caught in trap nets from the Mississippi River ard
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0, 1, 2, 3, and 4 combined, seasons separated. (Sheet 10 of 15)

White White White White Rock Rock Rock Rock Hybrid

[n bass bass bass bass bass bass bass bass sunfishent a

Sprina Sumer Fall Total Spring Sumer Fall Total Sumer

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9
1

12.0 - 13.9

14.0 - 15.0 2 1 1 4 3 3 6

_

16.0 - l'.9 4 10 1 15 1 1 2
18.0 - 10.9 e cc 1g 77 1 1 2

20.0 - 21.9 g ,o 59 103
22.0 - 23.9 43 27 31 104

__. a
24.0 - 25.9 E4 7E 93 223 j
26.0 - 27.9 22 52 sq 1r' I

28.0 - 29.9 9 16 rn in;

39.0 - 31.9 R 13 7e c

32.0 - 33.9 17 1R 4F 79

34.0 - 35.9 7q pq q7 333
_.

3h.0 - 37.9 pq 90 c, 3pg

34.0 - 39.9 32 5 15 52

4a 0 - s '. 9 3 3 A la

45.0 - 19.9

50.0 - 54.9

5;.0 - 59.9

60.0 - C..s

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - ei.9

85.0 - 69.9

90.0 - 94.9
_

95.0 - 99.9
._ . _ . . _ _ _

100.0 - +

-~

Cthers not feas. _.3 2 5
._ .__

Total umasurad 3 2 5
~

To t al * * t ure d 2F2 357 Ec2 1201 4 5 1 _ .10 l
GranLIctal 2f2 2G 584 126 4 5 _1 _10__.. _ . . _1

_

____ _

-
_ _ _ _ _ __ -

_ _ _
_

_ -- _. - - - _- _ _ _ . _ ..

277 0722.m



Table 2.4-6. Length-frequencies of all fish caught in trap nets from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0,1, 2, 3 and 4 corined, seascos separated. (Sheet 11 of 15)

Hybrid Hybrid Pumpkin- Bluegill Bluegill Bluegill Bluegill Smallrnouth Smallroutt
Total Leng th sunfish sunfish seed bass bass
in Centimeters

Fall Total S urrner* Spring Sumer Fall Total Sumer Fall

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9 ,

6.0 - 7.9

R.0 - 9.9

10.0 - 11.9 1 1 19 4 24

12.0 - 13.9
_ 18 46 12 76

14.0 - 15.9 2 2 1 29 49 30 108

16.0 - 17.9 1 1 31 43 43 117

18.0 - 19.9 16 18 22 56

20.0 - 21.9 6 2 3 11 1

22.0 - 23.9 1 1 1

24.0 - 25.9 1

26.0 - 2).9 1

28.0 - 29.9

30.0 - 31.9

32.0 - 33.9 I

34.0 - 35.9

36.0 - 37.9

H.0 - 39.9

40.0 - 44.9
7

45.0 - 49.9

50.0 - 54.9

55.0 - 59.9

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

__ ' 0 - 99.9Q.

100.0 - +

Others not treas. I 1
-

Total unneasured 1 1

Lefel reasured 3 4 1 1 01 177 115 393 5 1

Grand Total 3 4 1 101 178 115 394 5 1

_. __ __

._ _ __ _ _. _ _ __ _ _

_ __ _

-
- -- _ - - . - _ - _ . . - __ __. _- - _ _ _ _

* This species was caught during cnly one season.

277 0_/3
,
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Table 2.4-6. Length-frequencies of all fish caught in trap nets from the Mississippi River and
connecting waters near the Prairie Island Nuclear Gener3 ting Plant, Red Wing, Minnesota,
1978. Sections 0,1, 2, 3, and 4 corbined, seasons separated. (Sheet 12 of 15)

Smallrouth .a rcerc u th itargencuthLargercuth La rgencuth White White White White
bass bass bass bass bass crappie crappie crappie crappiet e s

Total Total Spring SurTne r Fall Total Sering Sumer Fall Total

y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9 ) ) 7
14.0 - 15.9 1 15 7 23
16.0 - 17.9 16 41 57

18.0 - 19.9 I I 22 2 18 48
20.0 - 21.9 1 1 1 54 44 22 120
22.0 - 23.9 1 29 58 E7 in
2 '. 0 - 25.9 1 19 Jg pg pp
26.0 - 27.9 1 11 3 10 24
28.0 - 29.9 1 1 2 7 4 11

30.0 - 31.9 2 1 3

32.0 - 33.9 1 1 1 2 1 1 4

34.0 - 35.9 i j
36.0 - 37.9

34.0 - 39.9

40.0 - 44.9 )

45.0 - 49.9

50.0 - 54.9

55.0 - 59.9

60.n - %.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.4

90.0 - 94.9
_ _ _ . _ _ ___ _ . -

95.0 - 99.9
_

100.0 - +

- . - - -

01ters.not reas m . _ . _ _ . _ . 1 __4._ __I
Total unmeasured 1 4 5

Intal reasured 6 1 3 2 6 146 _161 200 _507
h u d lotal 6 1 3 2 6 147 lC5 200 51 2

--
- - - . _ .

- %.. . - , , - - - - _ = - -

-- -mwI -m,
_

-- - - _ - - - - - - - - . - .._,,,_._m4 4 _ - . . , - _ _ . , , + _ _ _-.

277 074
'-"



Table 2.4-6. Length-frequencies of all fish caucht in trap nets from the Mississippi River and
connecting waters near the Prairie Island Nuclear Genarating Plant, Red Wing, Minnesota,
1978. Sections 0,1, 2, 3, and 4 ccmbined, seasons separated. (Sheet 13 of 15)

Black Black Black Black Yellow Yellow Yellow Sauger Sauger
Total Length crappie crappie crappie crappie perch perch perch
in centimeters

Spring Surrer Fall Total Spring Surrer Total Spring Sumer

Y 'Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9 1 1 7

12.0 - 13.9 1 74 ag 175

14.0 - 15.9 109 13g 247

16.0 - 17.9 3e 77 53 qq

18.0 - 19.9 72 40 38 150

20.0 - 21.9 11 91 162 276

22.0 - 23.9 al 91 2P? 414 1 1 9

24.0 - 25.9 en or 118 174 1 1

26.0 - 27.9 7 g ,3 49 1

28.0 - 29.9 1 2 4 7 2

30.0 - 31.9 o ? 2

32.0 - 33.9 3 3 1 1

34.0 - 35.9 1 c 33

36.0 - 37.9
,

e ,

H.0 - 39.9 4 2

4].0 - 44.9 6

45.0 - 49.9 3 2

50.0 - 54.9 3

55.0 - 59.9

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9
_

75.0 - 19.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

nthers not meas. 1 2 10 13

Total ur usured 1 2 10 13 _

~ m ros los ars po 1539 1 2 3 30 13A ta1
r.r v ri Tetal 195 467 890 1552 1 2 3 30 13

_

.--m----~= ~ + - ~~- - -,, ___- - _ _ - , - - - - - - + - - -

277 0752.4 u



Table 2.4-6. Lennth-frequencies of all fish caught in trap nets from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0,1, 2, 3, ard 4 combined, seasons separated. (Sheet 14 of 15)

Sauger Sauger Walleye Walleye Walleye Walleye Fresh- Fresh- Fresh-
Total Length

water water water
in Centimeters

drun drun drum

Fall Total Spring Sumner Fall To tal Spring Summer Fall

Y/Y not meas.

O.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9

14.0 - 15.9
2 1 1

16.0 - 17.9 12 24 12
18.0 - 19.9 10 29 36

20.0 - 21.9 49 22 24
22.0 - 23.9 1 1 63 27 19

24.0 - 25.9 35 24 23
26.0 - 27.9 1 2 64 32 22
28.0 - 29.9 2 4 1 1 98 3+ 38
30.0 - 31.9 2 4 101 32 33
32.0 - 33.9 5 7 3 1 4 46 17 23
34.0 - 35.9 7 15 1 1 3 5 24 8 11
36.0 - 37.9 2 10 3 3 16 7 1

33.0 - 39.9 7 13 } l 3 5 6 1

43.0 - 44.9 6 12 4 4 8 5 2
43.0 - 49.9 5 10 5 2 4 11 1

50.0 - 54.9 3 4 6 5 15 1

55.0 - 59.9 11 7 18 1

60.0 - 64.9 7 4 4 15
65.0 - 69.9 2 1 3 6

70.0 - 74.9 1 1

,
75.0 - 79.9

80.0 - 84.9

85.0 - 89 9

90.0 - 94.9
_

95.0 - 99.9
_. __ __ _.

100.0 - +

ntbn_ rot. maa s,
__ 1 1

_

2 2 2 3

Tntal nr-cat" red 1 1 2 2 2 3

Total ma s s u re d 29 81 43 22 27 92 533 261 243

Crard Total 19 R1 44 23 27 94 535 263 246

_

- .--em w-

-- -
w- --e- e-

e _ - +

-- - _ * - - - - - ~ -i- _
, . ,,-,__m,_ _ _ . _

.

m
.

277 0762. n



Table 2.4-6. Lergth-frequencies of all fish caught in trap nets from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0,1, 2, 3 and 4 corbined, seasons separated. (Sheet 15 of 15)

Freshwate -
'

Total Length drum
in Centimeters

Total

Y/Y not meas.

0.1 - 1.9
_

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9

14.0 - 15.9 4

16.0 - 17.9 aq

18.0 - 19.9 75

20.0 - 21.9 95

_ 22.0 - 23.9 109
24.0 - 25.9 gy
26.0 - 27.9 11p

28.0 - 29.9 17n

30.0 - 31.9 1gg

32.0 - 33.9 PE

34.0 - 35.9 43
36.0 - 37.9 24

33.0 - 39.9 7

40.0 - 44.9 7

45.0 - 4') . 9 1

50.0 - 54.9 1

55.0 - 59.9 1

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9
__

95.0 - 99.9

100.0 - +

Cthers not reas. 7

Tctal maeasured 7
_ _

Total mea sured 1037

h nd latal IM4
_

ee e e - %

-

h - - - - - - - - - e-- --e , ,_, ,_ _ _ , _ _ _ _ _ _ , __

277 0772. ~ 2



Table 2.4-7 Summary of gill net catches from the Mississippi River and connecting waters
ne.ar the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, spring
and fall 1978. (Sheet 1 of 2)

Species Sprinq Fall
_

Above Plant Plant Area Above Plant Plant Area
No./ lift No./ lift No./ lift No./ lift

ho. For 16 lifts No. for 8 lif ts No. for 16 lifts No. for 8 lifts

Longnose gar 17 1.06 0 0 0 0 0 0
Shortnose gar 84 5.25 11 1.38 0 0 0 0
Bowfin 10 0.63 0 0 7 0.44 0 0
Gizzard shad 241 15.06 101 12.63 185 11.56 322 40.25
Goldeye 4 0.25 0 0 3 0.19 0 0
Mooneye 20 1.25 0 0 2 0.13 0 0

N Northern pike 7 0.44 2 0.25 15 0.94 2 0.25
'

a Carp 104 6.50 27 3.38 13 0.81 4 0.50
4 Qui 11back carpsucker 10 0.63 2 0.25 0 0 0 0
A Highfin carpsucker 2 0.13 0 0 0 0 0 0

Smallmouth buffalo 14 0.88 4 0.50 0 0 7 0.88
Bigmouth buffalo 28 1.75 16 2.00 0 0 0 0
Shorthead redhorse 80 5.00 48 6.00 10 0.63 6 0.75
Black bullhead 14 0.88 12 1.50 4 0.25 9 1.13
Yellow bullhead 0 0 1 0.13 0 0 0 0
Channel catfish 17 1.06 5 0.63 15 0.94 5 0.63
Flathead catfish 0 0 1 0.13 0 0 0 0

White bass 235 14.69 50 6.25 37 2.31 19 2.38
N Rock bass 6 0.38 0 0 4 0.25 0 0
N Green sunfish 0 0 1 0.13 0 0 1 0.13
N Bluegill 3 0.19 3 0.38 2 0.13 1 0.13

Largemouth bass 0 0 1 0.13 0 0 0 0

O White crappie 43 2.69 47 5.88 8 0.50 15 1.88

6 Black crappie 68 4.25 14 1.75 17 1.06 2 0.25



Table 2.4-7 Summary of gill net catches from the Mississippi River and connecting waters
near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, spring
and fall 1978. (Sheet 2 of 2)

Species Sprinq Fall___

Above Plant Plant Area Above Plant Plant Area
No./ lift No./ lift No./ lift No./ lift

No. for 16 lifts No. for 8 lif ts No. for 16 lifts No. for 8 lifts

Yellow perch 8 0.50 19 2.38 3 0.19 7 0.88Sauger 62 3.88 43 5.38 72 4.50 32 4.00Walleye 19 1.19 7 0.88 8 0.50 3 0.38
Freshwater drum 80 5.00 35 4.38 14 0.88 25 3.13"

.

f Total 1176 73.50 450 56.25 419 26.19 460 57.50
$

ns>
N
N

CD
~sj

@



Table 2.4-8. Length-frequencies of all fish caught in gill nets from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing,
Mi n neso ta . 1978. Sections 0,1, and 3 combined, seasons separated. (Sheet 1 of 8)

I

longnose Shortnose Bowfin Bowfin Bewfin Lizzard Gizzard Gizzard Goldeye
Total Le ngth gar gar shad shad shad
in Centimeters

Spring * Spring * Spring Fall Total Spring Fall Total Spring

Y/Y not nic a m . 2f2 262

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9 1 1

10.0 - 11.9
1 1

12.0 - 13.9
7 7

14.0 - 15.9 2 17 19

16.0 - 17.9 17 60 77
18.0 - 19.9 16 9 25
20.0 - 21.9 10 2 12
22.0 - 23.9 ? 2

_. 24.0 - 25.9 1 1 2

26.0 - 27.9 2 3 5

28.0 - 29.9 3 3 6
30.0 - 31.9 58 31 59
32.0 - 33.9 114 31 145
34.0 - 35.9 1 1 78 26 _jD4
36. 0 - 37.9

_ 1 1 6 29 35
38.0 - 39.9 1 1 3 17 20

--

40.0 - 44.9 2 1 1 3 5 8 3
45.0 - 49.9 1 1

50.0 - 54.9 7 3 3 4

55.0 - 59.9 1 27 2 1 3

60.0 - 64.9 1 34 2 1 3
65.0 - 69.9 1 18 1 1 2

70.0 - 74.9 5 3

75.0 - 79.9 3 ?
__

80.0 - 84.9 __4_ _1__ __
85.0 - 89.9

'0.0 - 94.9

95.0 - 49.9

100.0 - + 2 1

Others not reas. __2L j___ _ . _29 1
_

Total ur-easutti 27 264 12) _ _1
Total reasured 17 95 10 7 17 _115 _Z43 EEA 1

R and_ Intal 17 on 10 7 17 14 2 507__ 849_ 4

_

_ _

__

- - - - - .___ _- - - . - - _ . . . _ --. _ _ - - -

* This species was caught during only cne season. fI[ ()f]()
2.4-76



Table 2.4-8. Lenoth-frequencies of all fish caught in c111 nets from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant Red Wing.
Minnesota, 1978. Sections 0,1, and 3 corbined, seasons separated. (Sreet 2 of 8)

Goldeye Goldeye Mconeye Moor. eye Northcrn Northern Northern Northern Carp

Total Length pike pike pike
in Centimeters

Fall Total Spring Fall Total 5,: ring Fall Total Spring
__

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9

14.0 - 15.9

16.0 - 17.9

18.0 - 19.9

20.0 - 21.9

22.0 - 23.9 1 1 2

24.0 - 25.9 1

26.0 - 27.9

28.0 - 29.9 3 3 1

30.0 - 31.9 4 1 5 1

32.0 - 33.9 10 1 11 1

34.0 - 35.9 1 1

36.0 - 37.9

38.0 - 39.9 3

sc ) - c.s.9 3 6 21

45.0 - 49.9 37
50.0 - 54.9 gg
55.0 - 59.9 2 1 3 12

60.0 - 64.9 3 3 6 6
65.0 - 69.9 2 4 6 4

70.0 - 74.9 1 3 4

75.0 - 79.9 2 2

80.0 - 84.9
__

y 3 7

85.0 - 89.9

90.0 - 94.9 3 3

95.0 - 99.9

100.0 - +

Others not rneas. l 1 1 2
_

Total unreasured I 1 1 2

Total reasured 3 6 19 2 21 9 17 26 129

Cmai Total _ 1 7 20 2 22 9 17 26 1 31

-
- . - _ - . - _ . _ . - - _ _ _ - . ._ -__ - _ -

277 0812. ,,



Ta ble 2.4-8. Length-frequencies of all fish caught in gill nets from the Mississippi River and
connecting waters near the Prairie Island Nuclear c rerating Plant, Red Wing.e
Minn eso ta , 1978. Sections 0,1, and 3 combined, seasers separated. (Sheet 3 of 8)

Ca rp Ca rp Quillback Highfin Small- Small- Small- Bi gmouth S'io rthead
Total length carp- ca rp- mouth mouth mcuth buffalo r adhorse
in centin.eters sucker sucker buffalo buffalo buffalo

Fall Total Spring * Spring * Spring Fall Total Sp ri ng* Spring

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9
_

1 1

14.0 - 15.9 2 3 5 1

16.0 - 17.9 2 2 4 1

18.0 - 19.9 4 4 5

20.0 - 21.9 2 2 9
22.0 - 23.9 2 2 1 3 in
24.0 - 25.9 1 1 1 3
26.0 - 27.9 ( 1 1

26.0 - 29.9 1 1 g

30.0 - 31.9 1 1 3

32.0 - 33.9 1 2 2 1 1 7 ___
34.0 - 35.9 1 1 2 4
36.0 - 37.9 2 2 1 ,o

39.0 - 39.9 3 25

'

40.0 - 44.9 21 4 1 1 ) 2 54
45.0 - 59.9 2 39 2 14
50.0 - 3 '+ . 9 5 45 7
55.0 - 59.9 4 1g 3 1

60.0 - 64.9 2 P

65.0 - 69.9 4

70.0 - 74.9

75.0 - 79.9

80.0 - 64.9

85.0 - 89.9

40.0 - 94.9

95.0 - 99.9

100.0 - +

Others ngt_res. 2 1 l__ _ 2 3

j01tal unmeasured 2 1 1 2 3

Total reisured 17 146 12 2 17 7 24 42 125

Gra'd total 17 148 12 2 18 7 25 44 128

____

a -
_ ___ _ _ - . _ . . _ _

* This species was caught during cnly one season.

2.4-78



Table 2.4-J. Length-f requencies of all fish caught in gill nets from the Mississippi River and
ccnnecting waters near the Prairie Island Nuclear Generating Plant, Red Wing,
Minresota, 1978. Sections 0,1, and 3 combined, seasons separated. ($heet 4 of 8)

Total length Shorthead Shorthead Black Black Black Yellow Channel Channel Channel

redhorse redhorse bullhead bullhead bullhead bullhead catfist catfish catfishin centimete"

Fall Total Spring Fall Total Spring * Spring Fall Total
__

.

Y/i net meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9
,

10.0 - 11.9

12.0 - 13.9

14.0 - 15.9

16 0 - 17.9 5 5

18.0 - 19.9 7 7 1 1

20.0 - 21.9 3 3 1 1

22.0 - 23.9 p 1 q j

_ 24.0 - 25.9 3 4 7 1 1

26.0 - 27.9 7 g g

28.0 - 29.9 7 3 q 3 3 7

30.0 - 31.9 , 3 3 1 1

32.0 - 33.9 7 1 1

34.0 - 35.9 4

36.0 - 37.9 19 1 1

P.0 - 39.9 i 26 I 3 2 5,_

40.0 - 44.9 10 64 4 1 5

45.0 - 49.9 4 13 6 5 11

50.0 - 54.9 4 6 10

55.0 - 59.9 ' 2

60.0 - 64.9

65.0 - 69.9 1 1

70.0 - 74.9

75.0 - 79.9
.

80.0 - 84.9

83.0 - 89.9

90.0 - 94.9
_ .-

95.0 - 99.9
T-

100.0 - + |

Others nct reas. 1 4 1 1 1 1

I Tnt 31 er-eu ured 1 4 1 1 1 1

A tal measurad 14 14n 25 13 38 1 21 20 41

Sryd_Jglal 16 144 26 13 39 1 22 70 42
_

- _ _ _ _ __

-" -- +-^--w e----m. _ _ _ . . %___m-_., , _ _ , _ _ _ _ , _,_.%

* This species was caught during enly cne season.

2.4-79



Table 2.4-8. Length-frequencies of all fish : aught in gill nets from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generatirg Plant, Red Wing.
Minnesota. 1978. Sections 0,1, and 3 corbined, seasors sep2raud. (Sheet 5 of 81

Flathead White White White Rock Rock Rock Green Green
[n j catfish bass bass bass bass bass bass sunfish sunfish

"

s

Spring * Spring Fall Total Spring Full Total Spring Fall

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9

(.0 - 7.9

8.0 - 9.9

10.0 - 11.9
1 1

12.0 - 13.9 3p 9 y 7 7 3
14.0 - 1s.9 u 3 w 3 3 1 ,16.0 - 17.9 3 3 4 1 q
18.0 - 19.9

1 1 p p p
20.0 - 21.9 7 7
22.0 - 23.9 92 92
24.0 - 25.9 q7 10 rp

26.0 - 27.9 pg 13 37
28.0 - 29.9 7 7 q
30.0 - 31.9 7 3 10
32.0 - 33.9 8 6 li
34.0 - 35.9 19 :: _i-,
36.0 - 37.9 ]g 3 33
3a.0 - 39.9 3 4 7 |

-a,0 - :.:. 9

45.0 - 49.9

50.0 - 54.9

55.0 - 59.9

60,1 - 64.9
_.

-

65 ' - 69.9 1

70.0 74.9

75.0 - 79.9

80.0 - 84.9
_ _ _ _ _ _ . _ _ _ _

__ 85.J - 89.9
__ _ _

90.0 94.9
~ ~

95.0 _99.9
100.0 - +

i

fthersJ101..rfum ._ _]l __ l_ 12

Total or*caiutti_ _. 11 1 12
__ _. -

Tn+=1 raasured 1 211 __ 55 329 6 4 10 1 1Gr T LItt01 1 EE5 56 341 6_. 4 10 1 1
-

_

f
_

-

__
_ _

-- --

I-
. _

--_ -
_ . _ - _ . . _ . _ . _ _ _ _ __

. _ _
I

This species was caught during only one season.
.

*
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Tabl6 2.4-8. Lenqth-frequencies of all fish caught in gill rets from the Mississippi River ard
connecting waters near the Prairie Island Nuclear Generatirq Plant, Red Wing.
Mi rre so ta , 1978. Sections 0,1, and 3 co-+1r#d sea scrs separa ted. (Steet 6 of R)

Green Bluegill Bluegill Bluegill largemuth White White White Black
Total Length sunfish b3ss Crappie crappie crappie crappie
in Centitreters

Total Spring Fall Total Spring * Spring Fall Total Spring
_

Y/Y not meas.

0.1 - L.9

1.0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9 1

10.0 - 11.9 y jg 34

12.0 - 13.9 1 _30 30 1

14.0 - 15.9 1 3 3 1 1

l'.0 - 17.9 2 1 3 2 3 5 5

18.0 - 19.9 1 1 1 14 3 17 14

20.0 21.9 1 1 12 12 11

22.0 - 23.9 8 9 [ 17 9

24.0 - 25.9 1 p y 3

26.0 - 27.9 3 3 2
7 --

2 ts . 0 - 29.9 '

1 1

30.0 - 31.9 ]_ 2 2

32.0 - 13.9 2 2

34.0 - 35.9

__ 37.9_36.0 -

38.3 - 34.9

43.0 - 44.9

43.0 - 49.9

50.0 - 54.9

55.0 - 59.9

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9
----

75.0 - 79.9

80.0 - 84.9
_

85.0 - 89.9

90.0 - 94.9

95.0 - 49.9
_

100.0 - +

Others not reas. 1 1 5 5 2

Total unmeasured 1 1 5 5 2

Jotal reasured 2 6 2 8 1 85 23 108 20

farand Total 2 6 3 9 1 90 23 113 82

.- - _ - - _ . _ _ _-- __- _-

77 085* This species was caught during only one season.
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Table 2.4-8. Length-frequencies of all fish caugh' in gill rets from the Mississippi River and
correctirg wters near the Prairie Island nuclear Generating Plant, Red Wing,
Mirresota, 1978. Sections 0,1. and 3 combired, seasrs separated. (Sheet 7 of 8)

Black Black Yellow Yellow Yellow Sauger Sauger Sauger Walleye
Total Le ng t h crappie crappie perch perch perch
in Centimeters

__
Fall Total Spring Fall Total Spring Fall Total Spring

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9
_ _ _ _ _ _ - . .

4.0 - 5.9
_ _ _ _

6.0 - 7.9

8.0 - 9.9 1
_ ._

10.0 - 11.9 34
_.

!2.0 - 13.9
1 2 _ 1 l

la.0 - 15.9 11 1* 2 2
16.0 - 17.9 _, a 5 1 6

18.0 - 19.9 2 16 15 4 * >

20.0 - ,1.9 11 2 5 7 1 1

22.0 - 23.9 9 1 1 11 11
24.0 - 25.9 3 1 1 14 2 16
26.0 - 27.9 2 4 7 11 2

23.0 - 29.9 3 9 12 1

10.0 - 31.9 s 4 10 1

32.0 - 33.9 6 10 16 5
34.0 - 35.9 10 10 20 4
w.0 - 37.9

14 12 26 2
34.0 - N.9

5 10 15 1

a0.a - as.9 16 13 29 2
a5.0 - 49.7 10 22 32 3
50.0 - 54.9 4 3 7 3

55.0 - 59.9 2 2 2

60.0 - 61.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - S4.9
_

. _ _ _

85.0 - 89.9
__

90.0 - 94.9

95 0 - 99.9

100.0 - +

Others not reas. 2 4 1 1

Intal urrcisurt1_ 2 4 1 1

,Islal reasurfd 17 97 27 1G 37 104 1 04 208 26

Gnad_Iqtal 19 101 27 10 37 105 1 04 209 26

_

-

- ___ _
. _ . - _ - . _ . _ -_

277 086- 82



Table 2.4-8. Lonqth-trequencics of all fish caught in gill nets fron the Mississippi River ard
cernactinq maters near the Frairie Isla id Nclear Generating Plant Fed Wing,
Mi n n eso ta , 1978. Sections 0,1. and 3 combined, seasons separated. (Sheet 8 of 8)

Walleye Walleye Freshwater ~reshwater Freshwate1

Total length drum drum drum
in Centimeters

Fall Total Spring Fall To*al

I 1y/V not meas.

0.1 - 1.9

1.0 - 1.9

4.0 - 5.9
t, . 0 - 7.9

8.0 - 9.9

10.0 - 11.9

,_

y 11 1812.0 - 13.9

14.0 - 15.9 9_ 12 21

16.0 - 17.9 10 1 11

18.0 - 19.9 4 5 9

20.0 - 21.9 16 3 19

22.0 - 23.9 ,14 14

24.0 - 25.9 10 10

26.0 - 27.9 7 g g

28.0 - 29.9 1 9 2 11

30.0 - 31.9 9 1 11 3 14

32.0 - 33.9 1 6 9 9

34.0 - 35.9 2 6 6 1 7

Jti . 0 - 37.9 2 4 1 1

39.0 - 39.9 7 3

40.0 - Aa.9 7 3 3

45.0 - 49.9 3 4

50.0 - 54.9 3

55.0 - 59.9 2

60.0 - 64.9 1 1

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9
_ _ _ _ _ _ _ _ _ . _

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +
_

J iter LDOt_ teas,_
_

2 2

_J m 1_urro m rca 2 1 3
_

_a 151AQl_gg yC 11 37 111 '

Crard int *L_ 11 37 115 39 154
_

m

-" - * - - - -- - - - - _,- . . . . _ _ , _ _ _ . ._ _ _ __

277 0872.4_e,



Table 2.4-9 Sumary of day electrofishing catches from the Mississippi River
and connecting water; near the Prairie Island Nuclear Generating
Plant, Red Wing, Minnesota, spring 1978.

'

* Plant Area (from
plant intake to *Below Lock &

Species Above Plant Lock and Dam 3) Dam 3
No. (fod 7.50 h) No. (for 1.25 hT

Shortnose gar 2 0.27 1 0.80
Bowfin 2 0.27 0 0
Gizzard shad 55 7.33 4 3.20
Mooneye 16 2.13 0 0
Carp 76 10.13 12 9.60
Silver chub O.13 0 0

'

Emerald shiner 18 2.40 5 4.00
Pugnose minnow 1 0.13 0 C
Spottail shiner 6 1.07 0 0
Spotfin shiner 4 0.53 1 0.80
Bullhead minnow 13 1.73 0 0
Carpsucker spp. 6 0.80 1 0.80
River carpsucker 3 0.40 0 0
Quillback carpsucker 1 0.13 0 0
White sucker 3 0.40 0 0
Snsilmouth buffalo 3 0.40 5 4.00
Bigmouth buffalo 0 0 1 0.80
Silver redhorse 0 0 1 0.80
Shorthead redhorse 21 2.80 8 6.40
Channel catfish 5 0.67 6 4.80
Flathead catfish 0 0 2 1.60
White bass 32 4.27 7 5.60
Rock bass 9 1.20 1 0.80
Hybrid sunfish 2 0.27 0 0
Green sunfish 3 0.40 9 7.20
Bluegill 71 9.47 9 7.20
Smallmouth bass 51 6.80 10 8.00
Black crappie 8 1.07 1 0.80
Yellow perch 9 1.20 0 0
Log perch 2 0.27 0 0
Sauger 41 5.47 2 1.60
Walleye 19 2.53 1 0.80
Freshwater drum 343 45.73 3 2.40

Total 828 110.40 90 72.00

* Stations 3-5 to 3-9 (plant area) and Stations 4-0 to 4-9 (below dam) were not
sampled during spring due to equipment problems.

2.4-84



Table 2.4-10 Summary of day electrofishing catches from the Mississippi River
and connecting waters near the Prairie Island Nuclear Generating
Plant, Red Wing, N ,nesota, summer 1978.

Plant Area (from
plant intake to Below Lock &

Species Above Plant Lock and Dam 3 Dam 3

No./ hour No./ hour No./ hour
No. (for 7.50 h) No. (for 2.50 h) No. (for 2.50 h)

Chestnut lamprey 0 0 0 0 1 0.40
Shortnose gar 2 0.27 1 0.40 0 0
Bowfin 1 0.13 0 0 0 0
Gizzard shad 396 52.80 97 38.80 9 3.60
Mooneye 0 0 1 0.40 0 0
Northern pike 2 0.27 0 0 0 0

Carp 150 20.00 42 16.80 50 20.00
Silver chub 3 0.40 0 0 1 0.40
Emerald shiner 207 27.60 9 3.60 174 69.60
Spottail shiner 11 1.47 9 3.60 0 0
Spotfin shiner 0 0 1 0.40 0 0
Bullhead minnow 4 0.53 6 2.40 0 0
Carpsucker spp. 7 0.93 1 0.40 1 0.40
River carpsucker 1 0.13 0 0 1 0.40
Quillback carpsucker 16 2.13 4 1.60 2 0.80
White sucker 1 0.13 0 0 1 0.40
Smallmouth buffalo 2 0.27 14 5.60 1 0.40
Bigmouth buffalo 0 0 3 1.20 2 0.80
Redhorse spp. 1 0.13 0 0 0 0
Silver redhorse 1 0.13 0 0 0 0
Shorthead redhorse 23 3.07 16 6.40 11 4.40
Channel catfish 8 1.07 6 2.40 2 0.80
Flathead catfish 1 0.13 0 0 0 0
White bass 67 8.93 29 11.60 88 35.20
Rock bass 6 0.80 1 0.40 11 4.40
Hybrid sunfish 0 0 5 2.00 1 0.40
Green sunfish 16 2.13 4 1.60 1 0.40
Bluegill 105 14.00 95 38.00 56 22.40
Smallmouth bass 48 6.40 11 4.40 23 9.20
Largemouth bass 2 0.27 4 1.60 0 0
White crappie 2 0.27 1 0.40 2 0.80
Black crappie 3 0.40 12 4.80 3 1.20
Johnny darter 0 0 1 0.40 0 0

Yellow perch 12 1.60 9 3.60 0 0
Log perch 9 1.20 2 0.80 3 1.20
Sauger 53 7.07 4 1.60 5 2.00
Walleye 8 1.07 1 0.40 5 2.00
Freshwater drum 440 58.67 74 29.60 9 3.60

Total 1608 214.40 463 185.20 463 185.20

,
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Table 2.4-11 Summary of day electrofishing catches from the Mississippi River
and connecting waters near the Prairie Island fluclear Generating
Plant, Red Wing, Minnesota, fall 1978.

Plant Area (from
plant intake to Below Lock &

Species Above Plant Lock and Dam 3) Dam 3
f40./ hour flo./ hour No./ hour

No. (for 7.50 h) fio . (for 2.50 h) No. (for 2.50 h)

Silver lamprey 0 0 2 0.80 0 0
Bowfin 2 0.27 0 0 0 0
Gizzard shad 385 51.33 113 45.20 221 88.40
Mooneye 1 0.13 0 0 7 2.80
Carp 95 12.67 62 24.80 110 44.00
Silver chub 2 0.27 0 0 1 0.40
Emerald shiner 47 6.27 30 12.00 24 9.60
Spottail shiner 7 0.93 2 0.80 0 0
Spotfin shiner 1 0.13 0 0 0 0
Bullhead minnow 4 0.53 1 0.40 0 0
Carpsucker spp. 3 0.40 0 0 5 2.00
River carpsucker 2 0.27 0 0 2 0.80
Quillback carpsucker 2 0.27 2 0.80 3 1.20
White sucker 0 0 0 0 1 0.40
Smallmouth buffalo 2 0.27 5 2.00 0 0
Bigmouth buffalo 1 0.13 0 0 5 2.00
Silver redhorse 1 0.13 0 0 0 0
Shorthead redhorse 10 1.33 7 2.80 14 5.60
Channel catfish 1 0.13 7 2.80 1 0.40
Flathead catfish 0 0 5 2.00 0 0
White bass 37 4.93 29 11.60 59 23.60
Rock bass 14 1.87 5 2.00 16 6.40
Hybrid sunfish 2 0.27 20 8.00 1 0.40
Green sunfish 11 1.47 8 3.20 2 0.80
Orangespotted sunfish 0 0 1 0.40 0 0
Bluegill 40 5.33 157 62.80 162 64.80
Smallmouth bass 33 4.40 10 4.00 13 5.20
Largemouth bass 0 0 7 2.80 3 1.20
White crappie 4 0.53 20 8.00 3 1.20
Black crappie 18 2.40 13 5.20 15 6.00
Yellow perch 3 0.40 0 0 0 0
Log perch 1 0.13 0 0 0 0
Sauger 24 3.20 2 0.80 10 4.00
Walleye 9 1.20 13 5.20 7 2.80
Freshwater drum 46 6.13 6 2.40 28 11.20

Total 808 107.73 527 210.80 713 ~ 285.20

277 0902.4-86



Table 2.4-12. Length-frequencies of all fish caught by electrofishing in the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant. Red Wing Minnesota,
1978. Sections 0, 1, 2, 3. and 4 combined, seasons separated. (Sheet 1 of 16)

I
Chestnut Silver Shortnose Shortnose Shortnose Bewfin Ecwfin Bowfin Bowfin

Total Le ng t h larprey larprey gar gar gar
in Centimeters

Sunrer * Fall * Spring Sumner Total Spring Surrer Fall Total

Y/Y not meas.

0.1 - 1.9

2.0 - 1.9
__

4.0 - 5.9

6.0 - 7.9
?

8.0 - 9.9

10.0 - 11.9

12.0 - 13.9

14.0 - 15.9

16.0 - 17.9

__ 18.0 - 19.9
20.0 - 21.9

22.0 - 23.9 1 1

24.0 - 25.9

26.0 - 27.9

28.0 - 29.9

30.0 - sl.9

32.0 - 33.9

34.0 - 35.9

36.0 - 37.9 1

39.n - 39.9

40.0 - as.9

45.0 - 49.9 1 1

50.0 - 54.9 i 1 7 1 3 7

55.0 - 59.9 1 1

60.0 - 64.9 7 1 1

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

Others nnt -cae- 1 2

Total >rmeasured 1 2

Jttal reasured 3 3 6 2 1 2 5

Grand Total 1 2 3 3 6 2 1 2 5

_

.~

'

___.J___ _ _ _ _ _ ___ . _ _ _ _ _ _

* This species was caught during only one season. f fI fI () f )



Table 2.4-12. Length-frequencies of all fish caught by electrofishing in the Miss:ssippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0, 1, 2, 3, and 4 combined, seasons separated. (Sheet 2 of 16)

Gizzard Gizzard Gizzard G1izard Peoneye Mooneye Macneye Meoneye Northern
shad shad shad shad pikeTotal length

in Centimeters

Spring Sunrer Fall Total Spring Sumrer Fall Tctal S urre r*
_

Y/Y not meas,
112 270 382

0.1 - 1.9

2.0 - 3.9 39 39
_

4.0 - 5.9 54 54
6.0 - 7.9 6 14 3 23

8.0 - 9.9 4 4 8
10.0 - 11.9 17 15 32
12.0 - 13.9 E3 44 107

~'

14.0 - 15.9 1C6 185 291

16.0 - 17.9 23 111 134

18.0 - 14.9 2 19 21

20.0 - 21.9 9 1 10
|

22.0 - 23.9 5 '
5

24.0 - 25.9 2 2 4

26.0 - 27.9 3 5 8
3 1

28.0 - 29.9 2 15 8 25 1 1

30.0 - 31.9 9 3 13 25 5 5

32.0 - 33.9 13 5 4 22 10 1
_

11
34.0 - 35.9 13 9 8 30 6 1 7
36.0 - 37.9 7 10 17

3R.0 - 39.9 l 6 7

40.0 - 44.9
3 3

45.0 - 49.9

50.0 - 54.9

55.0 - 59.9

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9
3

75.0 - 79.9
1

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - 90.9

100.0 - +

_fthertrollam 23 10 33
Total unmeasured 135 280 415
Total reasured 59 367 439 865 16 1 8 -~~ 25 2

Grand Total 59 502 719 1280 16 1 6 cd 4

n -- - - - - - - _ _ - _ _ _ _ _ _ .

* This species was caught during only one season. )I ()/
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Table 2.4-12. Length-frequencies of all fish caught by electrofishing in the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant Red Wing Minnesota,
1978. Sections 0, 1. 2, 3, and 4 cerbined, seasons separated. (Sheet 3 of 16)

Carp Carp Carp Ca rp Silver Silver Silver Silver Emerald
chub chub chub Chub ShinerTotal L.ength

in Centimeters

Spring Sumer Fall Total Spring Sururer Fall Total Spring
_

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9 1 1

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9
10.0 - 11.9

12.0 - 13.9

14.0 - 15.) 1 j
16.0 - 17.9 1 j
18.0 - 19.9 1

_
1 2 1 3

2c.0 - 21.9 2 2

_ :2.0 - 23.9 1 1

_ 24.0 - 25.9 1 1 2

26.0 - 27.9

28.0 - 29.9 1 3 7 4

30.0 - 31.5 1 1 3 5

32.0 - 33.s 5 3 8

3'.0 - 35.9 4 5 9

36.0 - 37.9 3 5 8

H.0 - 39.9 1 1 4 6

40.0 - 44.9 3 19 16 33

45.0 - 49.9 26 85 65 176

50.0 - 54.9 29 67 85 181

_ 55.0 - 59.9 13 31 44 88

60.0 - 64.9 5 13 22 41

65.0 - 69.9 2 7 7 16

70.0 - 74.9 3 3

75.0 - 79.9
,

1 1

~

80.0 - 84.9
~

- _

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

Others nqt me m _1 2 1 4 _ 1 3 _2 6 23
Total unreasured 3 2 1 4 1 3 2 6 23

total measured 87 240 2C6 593 1 1 2

Grand, Total 88 242 267 597 1 4 3 8 23

- __ _ _ _ _ - - _ ___ __. . . _ . _ _ . _ _ _ __

2.4-89



Table 2.4-12. Length-frecuencies of all ,ish caught by electrofishing in the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant Red Wing, Minnesota,
1978. Sections 0, 1, 2, 3, and 4 combired, seasons separated. (Sheet 4 of 16)

Emeral d Ererald Emerald Spottail Spottail Spettail Spottail Spotfin Spotfin
shiner shiner shiner shiner shiner shiner shiner shiner shinerTotal Le ngth

in Centimeters

Surrer Fall Total Spring Sumer Fall Total Spring Surrer

Y/Y not meas.

0.1 - 1.9

2.G - 3.9

4.0 - 5.9
6.0 - 7.9
8.0 - 9.9

10.0 - 11.9 1 1

12.0 - 13.9

14.0 - 15.9

16.0 - 17.9

18.0 - 19.9

20.0 - 21.9

22.0 - 23.9

24.0 - 25.9

26.0 - 27.9

28.0 - 29.9

30.0 - 31.9

32.0 - 33.9

34.0 - 35.9

36.0 - 37.9

38.0 - 39.9

40.0 - 44.9

45.0 - 49.9

50.0 - 54.9

55.0 - 59.9

60.0 - 64.9

65.0 - 69.9

79.0 - 74.9

75.0 - 79.9

80.0 - 84.9
_

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

Otbrsrm ~ % _hQ _ 101 514 8 19 9 3 6_ _ 5 1

Total unreasured 390 101 514 8 19 9 36 5 1

Total reasured 1 I
Grand Total 390 101 514 8 20 9 37 5 1

_

*-
~- -- , - _ _ + .

2.4-90



Table 2.4-12. Length-frecuencies of all fish caught by electrof f shirg in the Mississippi River and
connectinq waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0, 1, 2, 3, and 4 combined, seasons separated. (Sheet 5 of 16)

Spotfin Spotfin Pugnoie Bullhead Bull hea d Bullhead Bullhead 'arpsucker Carpsuc6e -

shiner shiner minncw minnow rrinnow minnow minnow spp. Spp.
Total Length
in Centimeters

fall Total Spring * Spring Sumer Fall Total Spring Sumer

Y/Y not meas.

0.1 - 1.9

_
2.0 - 3.9

4.0 - 5.9

6.0 - 7.9
8.0 - 9.9 I I

10.0 - 11.9 I I

12.0 - 13.9 3 g

14.0 - 15.9
,

j 1

16.0 - 17.9 1 1

18.0 - 19.9

20.0 - 2l.9

22.0 - 23.9 1

24.0 - 25.9

26.0 - 27.9

28.0 - 29.9

30.0 - 31.9

32.0 - 33.9

34.0 - 35.9

36.0 - 37.9

38.0 - 39.9

40.0 - 44.9

45.0 - 49.9

50.0 - 54.9

55.0 - 59.a

60.0 - L.4

65.0 - 69.9

7J.0 - 74.9

75.0 - 79.9

80.0 - 84.9
____

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

Cthers rd -n " _ _1 7 1 __13 _1 Q_ _ 5 28

Totil unreasured 1 7 1 13 10 5 28

Total reasured 7 9

Grand Total 1 7 1 13 10 5 28 7 9

-__ ____ . . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ ___ j
* This species was caught during enly one season. ,.
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Table 2.4-12. Length-frequencies of all fish caught by electrofishing in the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0,1, 2, 3, and 4 combined, seasons separated. (Sheet 6 of 16)

Carpsucker Carpsucker River River River River Juillback Quillback Juill bac k
Total Length spp. spp. carpsuchercarpsucker carpsucker carpsucker:a rpsuc ker carpsucker:arpsucker,
in Centimeters

Fall Total Spring Surrer Fall Total Spring Sumer Fall

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9

4.0 - 5.9
_

6.0 - 7.9

8.0 - 9.9 2

10.0 - 11.9 2 1 1

12.0 - 13.9 1 6

14.0 - 15.9 1 5

16.0 - 17.9 2 4

18.0 - 19.9 3 3 2

20.0 - 21.9 I I I

22.0 - 23.9 1 2 2
24.0 - 25.9 4
26.0 - 27.9

1

28.0 - 29.9
] 3

30.0 - 31.9
1 1

32.0 - 33.4
1

34.0 - 35.9 3

36.0 - 37.9 1 2

33.0 - 39.9
7 },

40.0 - 44.9
1 3 4 3

45.0 - 49.9 1 1 1

50.0 - 54.9 2 1 3 1

55.0 - 59.9

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - E4.9 .
-

_ , _ y
85.0 - 89.9

90.0 - 94.9

95.0 - 94.9

100.0 - +
_

_

Cthers not meas.
_

_
|

Total unreasured

, htal m wred A 2d 1 ? 4 9 1 22 7

Grand _ Total 8 24 3 2 4 9 1 22 7

-- -
- - - - . - - _ _ _ _ . - _ - . -

277 096"



Table 2.4-12. Length-frecuencies of all fish cau')ht by electrofishing in .he Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0, 1, 2, 3, and 4 corbired, seasons separated. (Sheet 7 of 16)

luill bac k White White White White Smallmoutt SmallncuthSmQldh b"N1ulh

Total 1.cngth C3rpsucker sucker sucker sucker sucker buffalo buffalo buffalo buffalo

in cent weters

Total Spring Surrer Fall Total Spring Surrer fall Total

Y/Y not meas.

0.1 - 1.9
_

2,3 - 1.9

2.0 - 5.9

6.J - 7.9
1 1

8.0 - 9.9 ,,_

2 2
1o.0 - 11.9

3 3
12.1 - 13.9

1 1
14.0 - IM
16.0 - 17.v

1 1
1S.3 - 19.9 7

1 1
20.0 - 21.9 1

22.0 - 23.9 4
3 3

24.0 - 25.9 4

1 1
26.0 - 27.9 1

28.0 - 29.9 1 1 1 1 2 3

1 2 1 4
30.0 - 31.9 7

-.

32 G - 33.9 1 2 2

n.o - 35.9 1 1
,

1 _

p 336. J - 37.9 ,

334.0 - 39.9 q

1 3
_

1 1 2
-

._
3o.0 - sa."

45.c - 44.9 1 1 1 j 1 1

50.0 - 54.9 1 _

D.0 - 59.9

1 1
<>n.0 - ns.9

65.0 - 69.9
__

70.0 - 7 's . 9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

Others not meas. _

Total unmeasured
Total reasured 30 3 2 1 6 8 17 7 32

Grand Total 30 3 2 1 6 8 17 7 32
_

!
.

"- - " - - _e ---u.-.--_--e , _ , .-_ mm._
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Table 2.4-12. Length-frequencies of all fish caught by electrofishing in the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0,1, 2, 3, and 4 corbined, seasons separated. (Steet 8 of 16)

Bigmouth Bigneuth Bigmcuth Bigneuth Redhorse Silver Silver Silver Silver

Total length buffalo tuffalo buffalo buffalo Sup. redhorse redhorse redhorse redhorse
in Centimeters

,

___
Spring Surrer Fall Total S ummer* Spring Surrer Fall Total

_

Y/Y not mess.

0.l - 1.9

2.0 - '.o
4.0 - S.9

L 0 - 7.9
^

- 9.9 1

0.0 - 11.9

12.0 - 13.9

14.0 - 15.9

1o.0 - 17.9

18.0 - 19.9

20.0 - 21.9

22.0 23.9
24.0 - 25.9

26.0 - 27.9

28.0 - 29.9

30.0 - 31.9 1 1

32.0 - 33.9 2 1 3
__

34.0 - 35.0 1 1 2 1 1

36.0 - 37.9 1 1 2

p.a - n9
1 1

43.0 - 22.9
1 1

a5.0 - 49.9

50.0 - 54.9

55.0 - 59.9 3 1 ) ) p

60.0 - 64.9

65.0 - 69.9
3 3

70.0 - 74.9

75.0 - 79.9

80.C - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - 94.9
^

100.0 - +

__

Others not meas.
Total unmeasured
Total reasured 1 5 6 12 1 1 1 1 3

GrnLLqtal 1 5 6 12 1 1 1 1 3

-
-- - - - . - . _ _ _ - _-

* Caught during cne season cnly.
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Table 2.4-12. Length-frequencies of all fish caught by electrof f shirg in the Mississippi River and
connecting waters near tFe Prairie Island Nuclear Generating Plant, Red Wing, Mirnesota.
*978. Sections 0,1, 2, 3, and 4 corbined, seasons separated. (Sheet 9 of 16).

Shor' head Shorthead Shorthead Shorthead Channel Channel Channel Channel Flathead

Total Le ng t h redFirse redhorse redhorse redhorse catfish catfish catfish catfish catfish
in Centimeters

Spring Surrer Fall Total Spring Sumrer Fall Total Spring

Y/Y r meas.

0.1 - 1.9

2,0 - 3.9

4.0 - 5.9

6.0 - 7.9

8.0 - 9.9 5 5 l I

10.0 - 11.9 2 2 4

12.0 - 13.9
3 3 3 3

14.0 - 15.9
.

1 1

16.0 - 17.9 _y 1

18.3 - 19.9
___

2 2 1 1

20.0 - 21.9 2 1 3 1 1

22.0 - 23.9 2 2

24.0 - 25.9 1 1 2

26.0 - 27.9 2 1 3

23.0 - 29.9 1 1

30.0 - 31.9 2 1 3 1 1

32.0 - 33.9 1 1 1 3 1 1 1

34.0 - 35.9 1 3 4 1 1
__

36.0 - 37.9 10 9 2 21 2 2
^

.0 - 39.9 4 9 3 16 2 2
__

40.0 - e9 8 14 10 32 2 2 3 7 1

45.0 - 49.9 3 3 6 2 3 1 6

50.0 - 55.9 1 1 1 3 5

55.0 - 59.9 1 3 4

60.0 - 64.9 1 1 2

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9
__

85.0 - 69.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

Otters not neas,_
Tntal i+-tatured

s oo EO 31 110 11 16 9 36 2Tc*e1 -casure
rrara Tn+al 29 ca 11 11n 11 l' 9 36 2

_ _

# ~~ ' - - - - - - - +-.-- - - - - - - - __-m , _,_m__ _

277 0992. m ,



Table 2.4-12. Length-frequencies of all fish caught by electrofishing in the Mis:issippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0, 1, 2, 3, and 4 corbined, seasons separated. (Steet 10 of 16)

Flathead Flathead Flathead White White White White Rock Rcck |

Total tength catfish catfish catfish bass bass bass bass bass bass
in Centimeters

Surrer Fall Total Spring Surrer Fall To tal Spring Surrer

Y/Y not mean,

0.1 - 1.9
-

. ' - 3.9 3 3

..o - 5.9 1 1

6.J - 7.9 2

8.0 - 9.9 17 17 1

10.0 - 11.9 28 8 36 1 2

12.0 - 13.9
_

_
_8 27 35 3 2

1:. . o - 15.9 9 5 14 4

16.0 - 17.9 11 2 13 4 7

18.3 - 19.4 il 6 17
_

20.n - 21.9 15 5 20 1

22.0 - 23.9 5 10 10 25 1

24.0 - 25.9 3 33 9 45
26.0 - 27.9 23 20 43
28.0 - 29.9 11 15 26
30.0 - 31.9 1 a ? 7

32.0 - 33.4 1 1 11 3 15
34.0 - 35.9 1 4 3 8
36.0 - 37.9 6 5 11

39.0 - 39.9 2 1 5 8

40.0 - .4.9 1 2 1 2 3

45.0 - 49.9 1 1 2

30.0 - 54.9 1 1

55.0 - 59.9 1 1

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9 1 1

85.0 - 69.9

90.0 - 94.9
_

95.0 - 9a.9

100.0 - + l

Otters not reas. I 1

Total unmeasured 1 1

bal_rustred 1 5 8 38 184 125 347 lb 18
_

Cr W Total 1 5 8 33 184 125 348 10 18

__

_
..

. - . _

_ _ - - _ _ _ . - _ _ _ _ - - .i___._ _ _ _ . . - . - . - __ _ _ _

277 1002.m
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Table 2.4-12. Length-frequencies of all fish caught by electrofishing in the Mississippi Rive- and
ccnnecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1978. Sections 0,1, 2, 3 and 4 corbined, seasons separated. (Sheet 11 of 16)

Rock Rock Hybrid Pybrid Hybrid Hybrid Green Green Green

Total ungth bass bass sunfish su-fish sunfish sunfish sunfish sunfish sunfish
in Centimeters

Fall Total Spring Sumer Fall Tctal Spring S umer Fall

YdY nat meas.

-

0.1 - 1.s

2.0 - 3.9

.0 - 5.9 7 7 2

6.0 - 7.9 2 1

3.0 - 9.9 4 g ] 1 3 5 6

10.0 - 11.9 e a 1 3 4 5 9 8

12.0 - 13.9 A n 1 2 13 '6 1 2 6

1c.0 - 15.9 8 12 2 7 9 3 2 1

I t, . 0 - 17.9 5 16 1 1

I18.] - 19.9 1

20.0 - 21.9 1

22.0 - 23.9 1

24.0 - 25.9

26.0 - 27.9

28.0 - 29.9

30.0 - 31.9

32.0 - 33.9

34.0 - 35.9

36.0 - 37.9
_

39.0 - 39.9

40.0 - 4.a . 9

45.0 - 49.9

50.0 - 54.9

55.0 - 59.9

60.0 - 6' 9 6

65.0 - 69.9

70.0 - 74.9

75.0 - 74.9

80.0 - 84.9

85.'s - 89.9

90.0 - 94.9

95.0 99.9

100.0 - +

_

Cthers rat _rral. -

7c y1 ..r-o unrca
Total ressured -35 63 2 6 23 31 12 21 21

-
, - -

frcLintal 35 63 2 6 23 31 12 21 21

.

I
- _ - - _ _ _ . _ _ _ _ __- --

277 1012.m



Table 2.4-12. Length-frequencies of all fish caught by electroff shing in the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Mirnesota,
1978. Sections 0,1, 2, 3, and 4 combined, seasons separated. (SFeet 12 of 16)

Orange.
Green sact+ed Bluegill Blueq111 Bluegill Bluegill Sr.al l rou t hEmallrcuth Smallrouth
sunfish sunfish bass bass bassin enti rs

Total Fall * Spring Sumrer Fall Total Spring S uri-e r Fall

_

y/Y not ma s.

0.1 - 1.9

2.0 - 1.9
71 o 3g

'. 0 - 5.9 2 19 43 62
6.0 - 7.9 1 5 3 13 21 2
8.0 - 4.9 14 16 16 16 48 4 1

10.0 - 11.9 22
1 68 79 148 5 1 1

12.0 - 13.9 9
12 35 81 128 13 8 2

14.0 - 15.9 6 17 39 E2 118 3 13 1

_

16.0 - 17.9 17 43 46 106 3 9 2
18.0 - 19.9 10 8 10 28 7 10 3
20.0 - 21.9 1 3 4 6 11 7
22.0 - 23."

11 5 P
24.0 - 2s.9

3 7 12
26.0 - 27.9 1 1 1 4 8
23.0 - 29.9

4 4 2
30.0 - 31.4

1 3
32.0 - 33.9

1 1
34.0 - 35.9

1
36.0 - 37.9

1 1
H.0 - 34.9

[ l 2
-

n.o - 4:. se

1 1 3
s >. o - ev.w

|
5 '; . 0 - ss.v

} y
55.0 - w . .,

89,o - s4.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 24.9

85.0 - 9.9 __

90.0 - 's4 . 9

95.0 - 9 's . 9 __

100.0 - +

OtherLn0 LE'eM ,_
.__ _ _ l l 1

,+21 on-o w . red 1 1 1

Intal raisured 54 80 J55 359 694 61 82 56
rear L Intal __M 1 80 256 359 695 61 82 56

-

_ _ _ _
_

_

__ ,

- ~ - - - ~ + - - ~ --
,- _ , , _ _ _ _ . , _ _ , _ _ _ , , _ ,

* This species was caught during enly cne seascn.
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Table 2.4-12. Length-frequencies of all fish caught by electrofishing in the Mississippi River and
connecting maters near the Prairie Island Nuclear Generating Plant, Ped Wing, Minnesota,
1978. Sections 0, 1, 2, 3. and 4 combined, seasons separated. (Steet 13 of 10)

s.allnouth largencutt Largencuth Lpgg White White White Black Black
Total length bass bass bass bass crappie crappie crappie crappie crappie
in Centirreters

Total Surrer Fall Total Sumer Fall Total Spring Surrer
:

Y/Y not meas.

0.1 - 1.9

2,0 - 3.9

4.0 - 5.9

6.0 - 7.9 2 2

8.0 - 9.9 5 1 1

10.0 - 11.9 7
3

12.0 - 13.9 23 5 1

14.0 - 15.9 17 1 1 4
16.0 - 17.9 14 6 6 2
18.0 - 19.9 20 1 1 2 2 2
29.0 - 21.9 ?4 , 1 1 6 7 4
22.0 - 23.9 24 7 2 3 4 7 1 2
24.0 - 25.9 22 5 5 1 4 5 1
2 r, . 0 - 27.9 13 2 2

28.0 - 29.9 to 1 1 1 1

30.0 - 31.9 4 1 1

32.0 - 33.9 2 1 1 1 1

34.0 - 35.9 1

36.0 - 37.9 2

38 .o - 3).9 3 1 1

40.0 - 44.9 g

45.0 - 49.9

50.0 - 54.9 1

55.0 - 59.9

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

_Qtrari nct f.fas
_ _

-Jctal w easured
!ctal reatured 144 F 10 16 S _Z7 32 9 18
Gran Lintal 100 E 10 16 5 27 32 9 18

-- _
__. _

2.4-99



Table 2.4-12. Length-frequencies of all fish caught by electrofishirg in the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Flant. Fed Winq, Mirresota,
1978. Sections 0,1, 2, 3, and 4 combined, seasons serarated. (Steet 14 of IE)

Black Black Jchnny Yellow Yellow Yellow Yellow Lcq Log
Total Le ng t h crappie crappie darter perch perch pe rc h perc h perch perch!n Centimeters

Fall Tctal Sume r* Spring Sumer Fall Total Spring Sumer
_

Y/Y not meas.

0.1 - 1.9

2,0 - ~1. 9

4.0 - 5.9 1 1 3 3

6.0 - 7.9 1 3 2 2 1

8.0 - 9.9 17 1 18 6
10.0 - 11.9 l

4 2 2
12.0 - 1.1. 9 5 11 3 3

14. a_ - 15.9 11 15 3 1 4

_

16.0 - 17.9 5 7

18.0 - 19.9 2 4

20.0 - 21.9 6 10 1 1
22.0 - 23.9 9 17

24.0 - 25.9 5 6

2n.0 - 27.9

23.0 - 2).9 l

30.0 - 31.4

32.0 - 33.9

34.0 - 35.9

3 t) . O - 37.9
_

M.0 - 39.9

40.0 - .4 '

45.0 - 49.9

50.0 - 54.9

55.0 - 59.9

A0,0 - 64.9

65.0 - t9.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

101.0 - +

ltters ret reas,_
__ 1

_ _
2 7

_IQ1al E m asured_ 1 2 7

_ Ictal -easured E 73 9 21 3 33 7

Ire d Tet=1 (F 73 1 9 21 3 33 2 14

-
- _ _ - - - - - . _ __ _ -__ _ _ - . __ - L_ _ _ _ _

LIf IOk97* This species was caught during only one season.
2.4-100 IV



Table 2.4-12. Lenqth-frequencies of all fish cauqht by electrofishing in the Mississippi River and
cconecting waters r: ear the Prairie Island Nuclear Generating Plant, Red Winq, Mirnescta,
1978. Sections 0,1, 2, 3, and 4 corbined, seasont separated. (Steet 15 of 16)

Log Log Sauger Scuger Sauger Sauger Walleye Walleye Walleye

Total length perc h perch
in Cen . ers

Fall Total Spring Sunrer Fall Total Spring Sumer Fall
_

Y/Y not meas.

o.1 - 1.9

2,) - ).9

s.0 - 5.9 2 1 3 1

6.) - 7.9 1 7 7 1

8.0 - 9.9 c

10.0 - 11.9 1c 1 tr 1

12.0 - 13.9
__

7n y 77 4 1

14.0 - l 's . 9 3 3 0 3 7

1n.0 - 17.9 9 q q 3

1$.' - 19.9 3 1 c

21 - 21.9 9 1 in 7 1

22.0 - 23.9 r 1 7
_

3,

25.0 - 25.9 g _g 1 1r 3 e

26.0 - S.9 6 7 A 21 1

28.0 - 29.9 7 1 p p 3

3C.0 - 31.9 2 7 1 2

32.0 - 31.9 1 1 1 1

34.0 - 35.9 2 7 p j
36.0 - 37.9 1 3 p

34.0 - 39.9
i 1

a3.0 - as.9 3

45.0 - 49.9 1 3 g

50.0 - 54.9 1 q

55.0 - 59.9 1

6 ') . o - 65.9 5

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

Others not reas. 1 _10 _

Total u--omrM 1 in

Intal _renured 41 r2 16 141 90 14 29

Grand Total 1 17 43 62 36 141 20 14 29

_ _ . ._ _ _ - ___ _

277 1052. m



Table 2.4-12. Length-frequencies of all fish caught by electrofishing in the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Fiant, Red Wing, Minnesota,
1978. Sections 0, 1, 2, 3, and 4 combined, seasons separated. (Sheet 16 of 16)

Walleye freshwater Freshwate> Freshwater Freshwate-

Tetal Le ng t h drum drum drun drum
in Centimeters

Total Spring Summer Fall Total
_

Y/Y not meas. gg gt

0.1 - 1.9

'.o - 1.0 1 1

a.0 - 5.9 1

6.0 - 7.9 1

8.0 - 9.9 20 2 22

10.0 - 11.9 1 4 115 7 126

12.0 - 13.9 c 43 112 28 183

14.0 - 15.9 , los 10 7 125

16.0 - 17.9 1 29 36 3 68

_
18.J - 19.9 5 7 55 4 E6

20.n - 21.9 8 14 9 1 24

22.0 - 23.9 3 ___12 4 1 17

24.0 - 25.9 3 4 2 1 7

26.0 - 27.9 1 3 2 5

28.o - 29.9 3 1 1 3 5

30.0 - 31.9 3 3 1 6 10

32.0 - 31.9 2 2 9 4 15

34.0 - 35.9 3 2 2 4

36.0 - 17 . 9 1 1 1 3

34.0 - 31.9 2 2 5 9

41.0 - a ." 1 1 2 2 5

4 5. ) - 49.9 7 1 1 2

50.0 - 54.9 4

55.0 - 59.9 1

60.0 - 64.9 c

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

lirars natrais. _ll] O 162

_;gtal ir-cie red 111 141 2E2

Tc+=1 -c c.,,4 6, 225 382 EO 697

Grand _Igtal (3 346 523 80 949

_ - . _ _ . - _ . _.__ _ - _ ._ __ _- _ - _ _ _ - -
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Table 2.4-13 Sunnary of trawling catches from the Mississippi River and
connecting waters near the Prairie Islanc Nuclear Generating
Plant, Red Wing, Minnesota, spring 1978.

(from plant intake'
* #" #" # " #

Species
No. No./ hour No. No./ hour

(for 0.500 h) (for 0.500 h)

Gizzard shad 9 18.00 1 2.00
Carp 0 0 2 4.00
Quillback 0 0 2 4.00

carpsucker
Smallmouth

1 2.00 0 0
buffalo

Bigmouth buffalo 1 2.00 1 2.00
Shorthead redhorse 0 0 1 2.00
Channel catfish 0 0 1 2.00
White bass 5 10.00 8 16.00
White crappie 5 10.00 4 8.00
Black crappie 12 24.00 2 4.00
Walleye 0 0 2 4.00
Freshwater drum 4 8.00 8 16.00-

Total 37 74.00 32 64.00

2.4-103



Table 2.4-14 Summary of trawling catches from the Mississippi River and
connecting waters near Prairie Island Nuclear Generating
Plant, Red Wing, Minnesota, sunier 1978.

(from plant intake
Species Above Plant Plant Area to Lock and Dam 3)

No. No./ hour No. No./ hour
(for 0.500 h) (for 0.500 h)

Shortnose gar 2 4.00 0 0
Gizzard shad 3 6.00 0 0
Carp 0 0 2 4.00
Emerald shiner 1 2.00 0 0
Spottail shiner 1 2.00 0 0
Quillback 0 0 4 8.00carpsucker
Smallmouth buffalo 2 4.00 4 8.00
Channel catfish 0 0 2 4.00
White bass 2 4.00 0 0
Bluegill 10 20.00 0 0
White crappie 79 15R.00 0 0
Black crappie 45 90.00 0 0
Freshwater drum 36 72.00 27 54.00

Total 181 362.00 39 78.00

277 1082.4-104



Table 2.4-15 Sumary of trawling catches from the Mississippi Rivv
and connecting waters near Prairie Island Nuclear
Generating Plant, Red Wing, Minneso .a. fall 1978.

(from plant intake
Species Above Plant Plant Area to Lock and Dam 3)

fio , rio./ hour No. fic./ hour
(for 0.500 h) (for 0.500 h)

Bowfin 1 2.00 0 0
Gizzard shad 4 8.00 26 52.00
Carp 2 4.00 1 2.00
Spottail shiner 6 12.00 1 2.00
Bigmouth buffalo 2 4.00 2 4.00
Yellow bullhead 1 2.00 0 0
Bluegill 23 46.00 0 0
White crappie 27 54.00 0 0
Black crappie 24 48.00 1 2.00
Sauger 0 0 1 2.00
Freshwater drum 13 26.00 3 6.00

Total 103 206.00 35 70.00

277 1092.4-105



Table 2.4-16. Length-frequencies of all fish caught by trawlina in the Mississippi River and conrecting
waters near the I'rairie Island fiutlear Generating Plant, Red Wing. Minnesota,1978.
Sections 0 and 3 cortired, seasers separated. (SFeet 1 of 6)

i
Shortnose Bowfin Gizzard dizzard : izzard Gizzard Carp Carp Carp

Total Length gar shad shad shad shad
in Centimeters

Surrer* Fall * Spring Surrer Fall Total Spring Sumer Fall
_ ___

Y/Y not meas,

i t .1 - 1.9

_ .11 - 1. 9 1
1

,.0 - s.9
7 7

n.a - 7.9 p p
8.!> - 9.9 1

10.0 - 11.9
_

., y

3 ,3 .

. -

_ _ _1.' . 3 - 13.9 1 2 2
14.0 - ga 11 11
13.0 - 17.9 8 8
1%.0 - 19.9 4 4

'l.9 - 21.9
1

72.0 - 23.9

_ 24.0 - 25.9

26.0 - 27.9

28.0 - 24.9

10.0 - 31.9
]

12.0 - 13.9

M.0 - 35.9

36.0 - 37.9

18.0 - 39.)
1 1

'

i
1 - ...a

__
.9.9 1

a -
2

F O. ') - 54.9
7

55.0 - 59.4

60,'i - 64.9 p
y

65.4 - 69.9

7J.0 - 74.9

75.0 - 79.9

89.0 - 84.9

ny.o - n.9

90.0 - 94.9

95.0 - 09.9
~

100.0 - +

0ttEsl0 tle35 m __._

Tctal ret cen.
Stal "sasurod 2 1 in 1 t <1 41 7 p 3

J. ear.LIctal ? 1 10 1 33 41 2 2 3.

i
i

_ _ .

- - - - - -
- _ _ - - - - . _ _ _. _

___

* This species was caught during only one season.
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Table 2.4-16. Length-fre';Lencies of all fish caucht by trawling in the Mississipi River and correctira
Wdters near the Prairie Island Nuclear Generatirq Plant, Red Wirg, ttinnesota,1978.
Sectiors O and 3 corbined, seasers separated. (SFeet 2 of 6)

Carp Errerald Spotta11 Spottail Spottail Quillback Quilltack Qu111 tack Small-
shiner shiner shiner shiner carp- carp- carp- rnouthTral length

sucker sucker sucker buffaloin mr *1 meter s

Total S urre r* Surne r Fall Total Spring Sucrer Total Spring
_ __,

|

Y/Y not meas.

0.1 - 1. '

2.0 - 1. 9

'. 0 - 5 . 9_ 1

6.0 - 7.9
_

1 1

8.0 - 9.9

10.0 - 11.9
-

12.0 - 13.9

14.0 - 15.9

16.0 - 17.9

18.0 - 19.9

20.0 - 21.Q 1

22.0 - 23.9 1

24.0 - 25.9 1 1

26.0 - 27,9

2d.0 - 29.9

30.0 31.9 1

32.0 - 33.9

J'.0 - 35.9 1 1

36.0 37.9 j j

18.0 - 3 ). 9
-_

u.o - c. . 9 1 1

i,a - 49.9 2 2 7

50.0 - 54.9 2

;5.0 - 59.9

60.0 - 64.9 I

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 64.9
_ _ _ _

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +
_

Others not reas. 7 7
- - - - -

Total unreasured 7 7

Total reasured 7 1 1 'l 2 _4 6 1

Grand Total 7 1 1 7 8 2 4 6 1

-

_ _ _ _ _ _ . _ _ _ __ . _ . . _ . _ _ _ __ _ __ __

* This species was caught during only one season.



Table 2.4-16. Length-frecuencies of all fish caught by trawling in the Mississippi River ard correcting
waters .: ear the Prairie Island Nuclear Gererating Plant. Red Wirg, Mirresota.1978.
Sections 0 and 3 cortined, seasons separated. (Sheet 3 of 6)

Smallmoutt Smallmc u t! . Bigmouth Bigmouth Bignouth Shorthead Yellev Channel Channel

Total tength buffalo buffalo buffalo buf falo buffalo redhorse bullhead catfish catfish
in t%ntimeters

Surrer Total Spring Fall Total Spring * Fall * Sprhg Sumer

g net m....
_

o.1 - 1.9
__

a - i9 1
_

_

.,o - 5.9 1

n.o - '.9

n.o - "* 2 2

1c.i - -.9

12.1 - 1.1. 9

14.3 - 15.9 |

.___ 16.0 - 17.9

ls.a - 19 9

'a.n - 21.9

__,a - 21.1 1

_f.,o - 25.9

2n.a - 27.9
__.

I23 1 - 24.9

31.0 - 31.9 1 1 1 1 2

12.0 - 11.9
-

n.o - is.1 2 2 1
- _.

_ _ b.0 - 37.9 1 1

*,.> - 31.9 1 1 [ _ __
.

_ _ _

. - -.. 1 1 1

_ _ . > . - -,

5a.o - 54.9 1 1

55.0 - 59.9

M.0 - 64.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9 1 1

M.t - 84.9

MS.o - M9.9

9 0. ') - %.9
_ __

95.0 - u ').9

100.0 - +
_

Otters not cras.
__ _ _ _ .

Total unreasured
Total rreasured

F 7 2 4 6 1 1 1 2

frELIctal_ 6 7 2 4 e. 1 1 ___1____ ?

_ __ _

- --- - .. - __ - _ - _ - - - _ . . . - _ - -_ _ .--

This species was caught during only cne season.*
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Table 2.4 16. Length-frequencies of all fish caught by trawling in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant. Red Wirg, Minnesota,1978.
Sections 0 and 3 corbired, seasons seurated. (Sheet 4 of 6)

Channel White White White BlJegill Bluegill Bluegill k?tte White

Total Le ng t h catfish bass bass bass crappie crappie

in Centimeters

Total Spring Sumer Total Sunner Fall Total Spring Sumer
_

33Y/Y not meas.

0.1 - 1.9 2 2
3

.a - 1.9 1
5 5 7

30s.0 - 5.9 1

1e.d - 7.9

8.a - 4.9 1 1

' - 11.910,

12.0 - 12.9 1 1 1
_

2 3 5 2 214.0 - 15.9

16.0 - 17.0 1 1 9 9 3

18.0 - 19.4 1 1 2 8 8

2 220.0 - 21.9

22.0 - 23.9 2 2 4 2

24.0 - 25.9 5 1 6

_-. 26.0 - 27.9 2 2 1

' 3. 0 - 29.9 1 1 1 1
.

30.0 - 31.4

32.0 - 33.9

34.0 - 35.9 1 1

36.0 - 37.9

34 - 39.9'

-). - -s.9

45.J - 23.9

50.o - 54.9

55.0 - 59.9
-

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

S0.0 - 84.9

N).O - 6'/ . 9

90.0 - 14.9

95.0 - 99.9

100.0 - +

Others not reas.
Total unmeasured 33

Total reasured 3 13 2 15 10 23 33 9 46

Grand Total 3 13 2 15 10 23 33 9 79

_ __

= _-- _ _ _ - _
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Table 2.4-16. Length-frequencies of all fish cauqht by trawling in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,1978.
Sections 0 and 3 combined, seasons separated. (Sheet 5 of 6)

White White Black Black Black Black Sauger Walleye Freshwater
Total Length crappie crappie crappie crappie crappie crappie drum

in Centimeters

Fall Total Spring Sunmer Fall Total Fall * Spring * Spring

Y/Y not meas. 33

0.1 - t.9
3

2.0 - 3.9 7 1

s.0 - 5.9 30 1 1 I

_ e.a - 7.9 , 3 ,, 2
8.0 - 9.9 4 4 1 1 7

10.0 - 11.9 7 2 9

12.0 - 13.9 1 2 30 6 28

14.0 - 15.9 4 4 16 2n 1

16.0 - 17.9 7 10 7

I18.0 - 19.9 1 1 2

'n.0 - 21.9 1 1 2 4 1 7 1 3

22.0 - 23.9 4 10 1 1 1 3 3

24.0 - 25.9 4 4

26.0 - 27.9 2 3 1

28.0 - 29.9 2 3 1

30.0 - 31.9 1

32.0 - 33.9

34.0 - 35.9

36.0 - 37.9

39.0 - 37.9

LLt - 44.0

4; o - 49.0

50.0 - 54.9

55.0 - 59.9

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

Otters not meas.
Total unmeasured 33

Total measured 27 82 14 45 25 84 1 2 12

Grand Total 27 115 14 45 25 84 1 2 12

|

* This species was caught during only one sesson.
2.4-110



Ta ble 2.4-16. Lenoth-frequencies of all fish caught by trawlino in the Mississippi River and connectinq
waters near the Fraf rie Island Nuclear Generatinq Plant, Red Winq, Minnesota,1978.
Sections 0 and 3 corbined, seasons separated. (Sheet E of 6)

FreshwaterfreshwaterFres hwatei
drum drum drumTotal length

in Centimeters

Sumer Fall Tr?al
__ __

Y/Y not meas.

0.1 - L.9

0 - 1.9 1 2

a.0 - 5.9 3 4

n.1 - 7.9 g g

8.0 - 9.9 4 2 6

10.0 - 11.9 5 1 6

12.0 - 13.9 5 5

14.0 - 15.9 4 5

16.0 - 17.9 10 Il
18.0 - 19.9 10 11

20.0 - 21.9 _12 15

22.0 - 23.9 q 17

24.0 - 25.9 4 4

26.0 - 27.9 1 1

24.0 - 29.9 1

30.0 - 31.9 7 p

12.0 - 13.9 1 _ _1

34.0 - 35.9

)$ . 0 - 37.9

38.0 - 19.9 [

a).O - 44.9 |

5U - 59.9

50.9 - 54.9

55.0 - 59.9

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

M0.0 - 84.9
__ _ ._

ny.o - 89.9

90.0 - 94.9

95.0 - w9

100.0 - +

Cthers ict reas.
Total unreasured
Total reasured 63 16 91

GrMILIQtal 63 16 _ 91
_

_

_ _ _ _

_

-- _. _ _ _- . _ _ . -- _ _ - - -___ _ . _

-

277 1312.4_ m



Table 2.4-17 Summary of seining catches from the Mississippi River and connecting waters
near the Prairie Island Nuclear Generating Plant, Red Wing, flinnesota,
spring 1978.

Plant Area (from plant Below Lock and
Above Plant intake to Lock & Dam 3) Dam 3

Estimated area seined: 0.27 ha 0.08 ha 0.12 ha

No. No./ha No. No./ha flo. No./ha

Shortnose gar 0 0~ 4 50.00 0 0

Gizzard shad 101 374.07 198 2475.00 36 300.00
Carp 2 7.41 2 25.00 0 0

Emerald shiner 56 207.41 11 137.50 507 4225.00
River shiner 0 0 2 25.00 0 0

Spottail shiner 20 74.07 67 837.50 1 8.33
Spotfin shiner 14 51.85 9 112.50 20 166.67

N Bullhead minnow 17 62.96 15 187.50 0 0

h Quillback carpsucker 2 7.41 0 0 0 0

,L Carpsucker spp. 7 25.93 10 125.00 0 0

H Smallmouth buffalo 7 25.93 33 412.50 0 0

Bigmouth buffalo 0 0 1 12.50 0 0"

Shorthead redhorse 1 3.70 0 0 0 0

White bass 126 466.67 55 687.50 0 0

Bluegill 8 29.63 9 112.50 0 0

White crappie 0 0 0 0 2 16.67
Black crappie 4 14.81 6 75.00 2 16.67

Johnny darter 2 7.41 3 37.50 0 0

Yellow perch 5 18.52 1 12.50 0 0
g

Log perch 2 7.41 0 0 0 0
y
% Sauger 0 0 1 12.50 0 0

Walleye 6 22.22 0 0 0 0

Freshwater drum 3 33.33 14 175.00 1 8.33
-

Total 389 1440.74 441 5512.50 569 4741.67



Table 2.4-18 Sumary of seining catches from the Mississippi River and connecting waters near
the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, summer 1978.

Plant Area (from plant Below Lock and
Above_ Plant intake to Lock & Dam 3) Dam 3

Estimated area seined: 0.25 ha 0.06 ha 0.12 ha
No. No./ha No. No./ha No. No./ha

Shortnose gar 0 0 1 16.67 0 0
Gizzard shad 10 40.00 7 116.67 55 458.33
Northern pike 1 4.00 0 0 0 0
Carp 2 8.00 1 16.67 1 8.33
Silver chub 1 4.00 1 16.67 1 8.33
Emerald shiner 9 36.00 3 50.00 42 350.00
Pugnose minnow 1 4.00 0 0 0 0

w Spottail shiner 38 232.00 18 300.00 1 8.33
i Spotfin shiner 4 16.00 13 216.67 0 0
4 Bullhead minnow 0 0 2 33.33 0 0
e Carpsucker spp. 0 0 2 33.33 0 0" Quillback carpsucker 0 0 1 16.67 0 0

White sucker 1 4.00 0 0 0 0
Smallmouth buffalo 2 8.00 0 0 0 0
Channel catfish 0 0 23 383.33 1 8.33
White bass 7 28.00 3 50.00 12 100.00
Bluegill 6 24.00 17 282.33 1 8.33
Smallmouth bass 3 12.00 1 16.67 0 0
White crappie 2 8.00 1 16.67 0 0
Black croppie 1 4.00 0 0 0 0

N> Yellow perch 1 4.00 0 0 0 0
N Log perch 9 36.00 1 16.67 7 58.33
N Sauger 2 8.00 1 16.67 2 16.67

Walleye 1 4.00 0 0 0 0

[ Freshwater drum 10 40.00 25 416.67 18 150.00

Total 524.00 121 2016.67 141 1175.00



Table 2.4-19 Summary of seining catches from the Mississippi River and connecting waters near
the Frairie Island Nuclear Generating Plant, Red Wing, Minnesota, fall 1978.

Plant Area (from plant Below Lock and
Above Plant intake to Lock & Dam 3) Dam 3

Estimated araa seined: 0.29 ha 0.07 ha 0.14 ha

No. No./ha No. No./ha No. No./ha

Gizzard shad 8 27.59 28 400.00 6 42.86
Northern pike 0 0 0 0 1 7.14
Silver chub 2 6.90 4 57.14 4 28.57
Emerald shiner 42 144.83 15 214.29 68 485.71
River shiner 0 0 0 0 1 7.14
Spottail shiner 19 65.52 7 100.00 0 0
Spotfin shinar 7 24.14 3 42.86 0 0
Bullhead minnow 27 93.10 9 128.57 0 0

M Channel catfish 0 0 1 14.29 0 0
*

u Tadpole madtom 1 3.45 0 0 0 0

L White bass 2 6.90 1 14.29 9 64.29
H Bluegill 4 13.79 22 314.29 0 0

Smallmouth bass 1 3.45' 1 14.29 0 0*

White crappie 1 3.45 0 0 0 0

Black crappie 0 0 0 0 1 7.14

rs] Johnny darter 0 0 1 14.29 0 0

sa Sauger 0 0 0 0 2 14.29
~~a Walleye 0 0 1 14.29 0 0

Freshwater drum 0 0 1 14.29 1 7.14
-

~;; Total 114 393.10 94 1342.86 93 664.29



Table 2.4-20. Length-frecuencies of all fish caught by seining in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Mirnesota,1978.
Sections 0.1, 2, 3, and 4 corbired, seasons separated. (Sheet 1 of 11)

Shortnose Chertnose Shortnose Gizzard Gizzard Gizzard Gizzard Northern Northern

gar gar gar shad shad shad shad pike pikeTotal Length
in Centimeters

Spring Summer Total Spring Surrer Fall Total Sumner Fall
_

Y/Y not meas. 214 214

0.1 - 1.9

2.a - 3.9 33 3 1 37

4.0 - 5.9 57 2 3 62

6.0 - 7.9 2 22 24

8.0 - 9.9 1 6 7

10.0 - 11.9 in 1 11

12.0 - 13.9 44 1 45

14.0 - 15.9 10 2 12

16.0 - 17.9 4 4

18.3 - 19.9 1 2 3

20.0 - 21.9

22.0 - 23.9

24.0 - 25.9

26.0 - 27.9 2 2

28.0 - 29.9

30.0 - 31.9 1

32.0 - 33.9

34.0 - 35.9

36.0 - 37.9

34.0 - 39.9

43.0 - as.4

e5.0 - 49.9 1

50.J - 54.9

55.0 - 59.9 2 2

ea.0 - 64.9 2 2

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84,9

R5.0 - 89.9

90.0 - 94.9

,
95.0 - 99.9

100.0 - +

1

Others not reas. I 1 28 28

Tn tal cr-e asurd i 1 242 242

' eta' re?sured 4 01 72 42 207 i 1a

*r'rd 'a+2' A 1 5 1's 72 42 449 1 1

F. - _- _ _ -_ - _ _ _- __- _ __ ___n

2.4-115
.



Table 2.1-20. Length-frequencies of all fish caught by seining in the Mississippi River and connecting
waters rear the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,1972.
5&tions 0,1, 2, 3, and 4 corbined, seasors separated. (Sheet 2 of 11)

Northern Carp Carp Carp Silver Silver Silver Emerald Emerald
Total Length pike chub chub chub shiner shiner
in Cent *mters

Total Spring Sumer Total Summer Fall Total Spring Sumer
_

_-

Y/Y rat meas.

0.1 - 1.9

2.0 - 3.9 3 5

4.0 - 5.9 2 1 3 4 32
6.0 - 7.9 1 7 8 60 13
,.o - 9.9 1 1 4

10.0 - 11.9 1 1

12.0 - 13.9

14.0 - 15.9

16.0 - 17.9

18.0 - 19.9 3 3

20.0 - 21.9

22.0 - 23.9

24.0 - 25.9

26.0 - 27.9

28.0 - 29.9
1 j

30.0 - 31.9 1

32.0 - 33.9

35.0 33.9

36.0 - 37.9

39.0 - 19.9

40.0 - .'.4 . 9

45.0 - a1.9 1 1 1 2
50.0 - 54.9 2 2

55.0 - 59.9 2 2

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80._0 - 04.9

85.0 - 89.9
'

90.0 - 94.9

95.0 - 99.9

100.0 - +

Others not reas. 507
_

Eal_ unrieasured 507
Total reasured 2 4 4 8 3 10 13 67 54

J rand Total 2 4 4 8 3 10 13 574 54

- _ __

e w

~~"~w-- -+-m -m-e -m _ _ , _ _ _ , _ , , _ _ , , ,___ _ _ _ _ _ _ _ _

2'' |
ILU2.4-116



Table 2.4-20. Length-frequencies of all fish caught by (eining in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, 1978.
Sections 0,1, 2, 3, and 4 cerbined, seasons separated. (Sheet 3 of 11)

Emerald Emerald River River River Spottail Spottail Spottail Spottail

Total Le ngth shi ner shiner shiner shiner shiner shiner shiner shiner shiner
in Centimeters

Fall Total Spring Fall Total Spring Summer Fall Total

Y/Y not meas.

c.1 - 1.9

2.0 - 3.9 10 18 1 1 72 3 3 78

4.0 - 5.9 34 70 1 1 9 34 43

6.0 - 7.9 72 145 1 1 40 18 58

8.0 - 9.9 6 10 7 4 11

10.0 - 11.9 1 1

12.0 - 13.9

14.0 - 15.9

16.0 - 17.9

18.3 - 19.9

20.0 - 21.9

22.0 - 23.9

24.0 - 25.9

26.0 - 27.9

28.0 - 29.9

30.0 - 31.9

32.0 - 33.9

34.0 - 35.9

36.0 - 31.9

39.0 - 39.9

0,0 44.9

45.0 - 4') . 9

50.0 - 54.9

55.0 - 59.9

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0_ - 84.9
S5.0 - 89.9

__ _90.0 94.9

95.0 - 99.9

10C.0 - +

Others rc h e s,_ _ _3 _ _510
Total ur;.reasured 3 51 0 ,

L
Total reasured 122 E43 2 1 3 88 77 26 1 91

Grard Total 125 753 2 1 3 88 77 26 1 91

_

ww

"~ " "- -- w -- -em-,--, - - - . _ _ _ _ __%__

f2.4-117



Table 2.4-20. Length-freauencies of all fish caucht by seinina in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generatirg Plant, Red Wing, Minnesota,1978.
Sections 0,1, 2, 3, and 4 corbined, seasons separated. (Sheet 4 of 11)

Spotfin Spotfin Spotfin Spotfin Pugnose Bullhead Bullhead Bullh?ad Bullhead
shiner shiner shiner shiner winnow minnow minnow minnow minnow

Total Leng t h

in Centimeters

Spring Sumer Fall Total Sumer* Spring Suriner Fall Total

Y/Y not me.n s .

0.1 - 1.9

2J - 39 1 7 8 1 16 17

40 - 59 31 10 3 46 1 28 19 47

6.0 - 7.9 8 6 14 4 i 5

8.0 9.9 2 2

1 (' . 0 - 11.9
12.0 - 13.9

14.0 - 15.9

16.0 - 17.9

18.3 - 19.9

20.0 - 21.9

22.0 - 23.9

24.0 - 25.9

26.0 - 27.9

28.0 - 29.9

10.0 - 31.9

32.0 - 33.9

34.0 - 35.9

36.0 - 37.9

,

18 . 0 - H.9

10.0 - ..'i

45.0 - 49.9

50.0 - 54.9

55.0 - 59.9

6n.0 - 64.9

65.0 - 69.9

70,0 - 74.9

75.0 - 79.9

80.0 - 84.9
- ___-

85.0 - W).9

90.0 - 95.9

95.0 - 99.9

100.0 - +

_0thcrLnctlem. _

l 1

Total unmeasured 1 1

Total measured 43 17 10 70 1 32 1 36 69

' 32 2 36 70Grand Total 43 17 10 70

_ _ _

_-_

-- - - . - - - - - ---- - - _ _. - _ _ . . _ - __. . - _ _ .

* This species was $1ught during only one season.
2/7 1222.4-118



Table 2.4-20. Lergth-frequencies of all fish caught by seining in tre Mississippi River and connectirg
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,197P.
Sections 0,1, 2, 3, ard 4 corbired, seasons separated. (Sheet 5 of 11)

:arpsucker CarpsuckerCarpsucker Quillback Quillback Quillback White : mallrouth Smallrncuth
Total Length spp. spp. spp. :arpsuckeri arpsucker carpsucker sucker buffalo buffalo
in Centimeters

Spring Surrer Total Spring Surrer Total Sumer* Spring Sumer

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9 5 5 11

s.0 - 5.9 7 1 8 25

6.0 - 7.9 3 3 3 1

8.0 - 7.9 2 1 3 1

10.0 - 11.9

12.0 - 13.9

14.0 - 15.9 1 1

16.0 - 17.9

18.0 - 19.9

20. ) - 21.9 1 1

22.0 - 23.9 I I

24.0 - 25.9

26.0 - 27.9

28.0 - 29.9 1

30.0 - 31.9

32.0 - 33.9

34.0 - 35.9

36.0 - 37.9

3 's . 0 - 39.9

:. 0. 0 -A.4 1

u 5.0 - '. 9 . 9

50.0 - 54.9

55.0 - 59.9

60.0 - fil. 9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9
_

100.0 - +

Others not reas.
Tctal unmeasured

Total reasured 17 2 19 2 1 3 1 40 2

Grand Tetal 17 2 19 2 1 3 1 40 2

-- - - - - - - - _ - _ __ _

* This species was caught during enly one season.



Table 2.4-20. Length-frequencies of all fish caught by setning in the Mississippi River and connecting
Waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,1978.
Sections 0,1, 2, 3, and 4 combined, seasons separated. (Sheet 6 of 11)

Srallmouth Bigmouth Shortnose Channel Channel Channel Tadpole White White
Total Length buffalo buffalo redhorse catfish catfish catfish tradtom bass bass
in Centimeters

Total Spring * Spring * Sumer Fall Total Fall * Spring Sumer
__

i/Y not meas. 105

0.1 - 1.9

2.J - 3.9 Il l I 12

4.0 - 5.9 25 1 15 15 61

6.0 - 7.9 4 9 9 I 3

8.0 - 9.9 1 1 1 6

10.0 - 11.9 3

12.0 - 13.9

Ic.0 - 15.9 1

16.0 - 17.9 j
18.0 - 19.9 5

20.0 - 21.9 4

22.0 - 23.9

24.0 - 25.9 1
'

26.0 - 27.9

28.0 - 29.9

30.0 - 31.9

32.0 - 33.9

34.0 - 35.9

36.0 - 37.9

33.0 - 39.9

40.0 - 44.9 1

J.5.0 - 4 '4 . 9

50.0 - 54.9

_ 55.0 - 59.9
60.0 - 64.9

65.0 - 6 .' 9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - 49.9

100.0 - +

Others not reas.
Total unmeasured 105
Total reasured 42 1 1 24 1 25 1 76 42

Grand Total 42 1 1 24 1 25 l 181 22

_

_

~ ~ " ' ~ " " ' - " '
- - - - . ------mm . _ _ _ _ , , _ _ _ _ , _ _ _

* this species was caught during enly cne season.
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Ta ble 2.4-20. Lencth-f requencies of all fish caucht by seininq in the Mississippi River and connectir;
waters .: ear the Prairie Island Nuclear Generatina Plant, Red Fina, Minnesota,1978.
Sections 0, 1, 2, 3, and a corbined, seasons separated. (Sheet 7 of 11)

SmallmouthbmallmouthSmallmouthWhite White Bluegill Bluegill Bluegill Bluegill

Total Lengt , bass bass bass bass bass

in Centimeters

Fall Total Spring Summer Fall Total Sumner Fall Total

Y/Y not mea s . 105

0.1 - 1.9

2.0 - 3.9 12 14 8 22

4.0 - 5.9 61 2 4 17 23

6.0 - 7.9 4 4 1 5 1 1

8.0 - 9.9 6 8 8 2 1 3

10.0 - 11.9 1 4 1 1 2

12.0 - 13.9 5 5 2 2 1 1

14.0 - 15.9 1 2 2 1 1

16.0 - 17.9 1 2 2

18.3 - 19.9 1 6

20.0 - 21.9 2 6

22.0 - 23.9

24.0 - 23.9 2 3

26.0 - 2'.9 1 1
__

28.0 - 29.9

30.0 - 31.9

32.0 - 13.9

34.0 - 35.9

16.0 - 37.9

33.0 - 39.9

4J.0 - 4.9

45.0 - 49.9

50.0 - 54.9

55.C '

60.0 4.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9
__ _

85.9 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

Others not reas. I l
-

Total unreasured 105 1 1

Total measured 12 110 17 _J 26 66 4 2 6

Grand Total 12 215 17 24 26 67 4 2 6

_

- -

-* - - - - - - - - - . + _ _ - . _ . _ , _ _ _ __ __ __

G 'f ~1 y e-
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Table 2.4-20. Length-frequercies of all fish caugnt by seining in the Mississippi River and connecting
waters near the Frairie Island Nuclear Generating plant, Red Wing Minnesota, 1978.
Sections 0,1, 2, 3, and 4 combi,ed, seasons separated. (Sheet 8 of 11)

White White White White Black Black Black Black Johnny
crappie crappie crappie crappie crappie crappie crapple crappie darter

Total length
in Centimeters

Spring Sumer Fall Total Spring Surmer Fall Total Spring
_

_

Y/Y not meas.

0.1 - 1.9

2.0 - 3.9 3 3 4

4.0 - 5.9 3 3 1 1 1

6.0 - 7.9

8.0 - 9.9 1 1 l 1

10.0 - 11.9 6 6

12.0 - 13.) 2 2 1 1

14.0 - 15.9

16.0 - 17.9

18.0 - 19.9 1 1

I l
_ _ 20.0 - 21.9

22.0 - 23.9

24.0 - 25.9

26.0 - 27.9

28.0 - 29.9

30.0 - 31.9

32.0 - 33.9

34.0 - 35.9

36.0 - 37.9

|35.0 - 39.9

40.0 - 44 . '*

55.0 - 49.9

50.0 - 54.9

55.0 59.9

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - G4.9

100.0 - +

Others not reas.
Total unmeasured-

- -

Total reasured 2 2 1 6 12 1 1 14 b

Craad total 2 3 1 6 12 1 1 14 5

_._

- - _ _ - - _ _

_
_ _ _ _ _ _

f' f j h2.4-122



Yable 2.4-20. Length-frequencies of all fish cauaht by seining in the Mississippi River and correcting
waters near the Prairie Island Nuclear Generatirq Plant, Red Wing, Minnesota 1978.
Sections 0,1, 2, 3. and 4 combired, sea scr.s separated. (Sheet 9 of 1 )

Johnny Johnny Yellcw Yellow Yellcw log Log Log Sauger

darter darter perc h perch perch perch perch perch
Total Length
in Centimeters

Fall Total Spring Surrer Tot! Spring Sumer Total Spring

Y/Y not meas.

o.1 - 1.9

2.a - 3.9 4

4.0 - 5.9 1 5 5 2 2 4

6.0 - 7.9 1 1 7 7

8.0 - 9.9 1 1 8 8 1

10.0 - 11.9

12.0 - 13.9 1 1

14.0 - 15.9

16.0 - 17.9

18.0 - 19.9

20.a - 21.9

22.0 - 23.9

24.0 - 25.9

26.0 - 27.9

28.0 - 29.4

30.0 - 31.9

32.0 - 13.9

34.0 - 35.9

36.0 - '?.9

34.0 - 30.9

.) - .9

45.0 - 49.9

50.0 - 54.9

55.0 - 59.9

6 0. ') - 64.9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.3 - 84.9
--_ _ _. _ . . _ . .

85.0 - 89.9

90.0 - 94 9

95.0 - 41.9

100.0 - +

OtherixLeeism ___ _ _ .

Total unreasured
intal rreasured 1 6 6 1 7 2 17 19 1

Grand Totil 1 6 6 ._ 1 7 2 17 | 19 1

_

--w--

M' re.-

--"^+-*-m-- ' - ~ - - , . _ . _ _ _ _ , _ _ _ _ _ _ _
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Table 2.4-20. Length-frequencies of all fish caught by seining in the Mississippi River and connecting
waters riear the Prairie Island Nuclear Generatino Plant, Red Wing, Minnesota,1978.
Sections 0,1, 2, 3, and 4 combined, seasons separated. (Sheet 10 of 11).

Sauger Sauger Sauger Walleye Walleve Walleye Walleye -reshwater Freshwater

Total Length
in Centimeters

.

Sumer Fall Total Spring |Surrrr Fall Total Spring Sumer

Y/Y not rn eos

o. o - 1.9

2.0 - 3.9 7

4.0 - 5.9 4 3

6.0 - 7.9 5 5 9

8.0 - 9.9 1 1 1 13

10.0 - 11.9 3 3 1 1 13
212.0 - 13.9 7 5 2

14.0 - 15.9 2 2 1 1 6 4

16.0 - 17.9 2 9

18.0 - 19.9
_

20.0 - 21.9

22.0 - 23.9

24.0 - 25.9

26.0 - 27.9

28.0 - 29.9

30.0 - 31.9

32.0 - 33.9

34.0 - 35.9

36.0 - 37.9

38.0 - 39.9

40.0 - a4.9

45.0 - 19.9

50.0 - 54.9

55.0 - 59.9

60.0 - 64.9

65.0 - 69.9

70.0 - 74.9
- _.

75.0 - 79.9

80.0 - 84.9

85.0 - 89.9

90.0 - 94.9

95.0 - 99.9

100.0 - +

lthers rn+ ren
Total unmeasured

Total _ measured 5 2 8 6 1 1 8 24 53

3 rand Total 5 2 8 6 1 1 8 24 53

.

~ ~ -~ __m-- -_. --

277 128
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Table 2.4-20. Lergth-fraquencies of all fish caught by sein',.g in the Mississippi River and connectirg
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,1978.
Sections 0, 1, 2, 3, and 4 corbined, seasons separated. (Sheet 11 of 11)

Freshwater Freshwate1
drum drumTotal Le ngt h

in Centimeters

Fall Total

Y/Y not meas.

0.t - 1.9

2.0 - 3.4 7

4.0 - 5.9 7

6.0 - 7.9 9

8.0 - 9.? 2 15

10.0 - 11.9 13

12.0 - 13.9 7

____14.0 - 15.9 10

16.0 - 17.9 11

18.3 - 19.9

20.a - 21.9

22.0 - 23.9

24.0 - 25.9

26.0 - 27.9

28.0 - 29.9
-

30.0 - 31.9

32.0 - 33.9

34.0 - 35.9 |

36.0 - 37.9

31.0 - 39.9

40.0 - 44 9

45.0 - 19.9

50.0 - 54.9

55.0 - 59.9

6 0. n - sa,9

65.0 - 69.9

70.0 - 74.9

75.0 - 79.9

80.0 - 84.9

85.0 - 80.9

90.0 - 94.9
4

95.0 99.9

100.0 - +

1

'

f_thars no t re?s.
Total unreasured
Total measured 2 79

-

Grand Total 2 79
__

' ' - - ' * * - - - _----%_. _ _ _ _ _ _ _ . , _ , . . . , _ , , , , , _ , , __

1?I'i' | ;?11
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Table 2.4-21 Total numbers of fish tagged and released in the Mississippi River and connecting
waters near the Prairio Island Nuclear Generating Plant, Red Wing, Minnesota,
April 9, 1974 through December 31, 1978, with numbers and percentages of tagged
fish returned.

-_ _ .

Total No. of tags % returned of
iotal No. tagged Total No. tagged returned Apr. 9, 1974 total tagged for

Species in 1978 1974 through 1978 through Dec. 31, 1978* each species

.

forthern pike 0 238 50 (2)** 21.00

Carp 0 15 0 0

Smallmouth buffalo 0 4 0 0

Channel catfish 66 216 9 4.13

Flathead catfish 17 31 1 3.22
o

i White bass 35 3,053 347 (10)** 11.37

U
m Smallmouth bass 4 110 11 10.00

Largemouth bass 0 22 5 (1)** 22.73

Sauger 7 1,130 131 11.59

Walleye 21 1,121 122 10.88

i'.g
74 Total 150 5,940 676 11.384
N

-

<is. . .

r,

* Tagged fish recaptured more than once are recorded as one in this table.

** Number of returns in parenthesis indicate the number of fish recaptured more than once.



Tabl e 2.4-22 Recapture location of tagged fish relative to location released in the Mississippi River
and connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing,Minnesota, 1974 through 1978.*

Upstream Downstream S ta tionary Mean net movement **No. Mean upstream Range No. Mean down- Range No. Direction Distance (mi)movement (mi) (mi) stream (mi)
movement (mi)

Species

Northern pike 18 2.7 0.3-16.7 29 8.8 0.3-28.5 5 Downstream 4.0
Channel catfish 2 69.5 11.0-128.0 6 59.8 2.0-120.7 1 Downstream 24.4
Flathead catfish 0 0.0 0 0.0 1 None 0.0

-----
-----

o White bass 57 16.7 0.3-66.0 136 19.2 0.4-110.3 164*** Downstream 4.6,

f Smallmouth bass 4 9.6 1.0-17.0 2 7.4 1.0-13.7 5 Upstream 2.1
Largemouth bass 0 0.0 3 3.1 0.1-5.7 3 Downstream 1.6

-----

Sauger 15 16.9 2.7-32.3 82 20.8 0.3-40.5 28f Downstream 11.6
Walleye 32 15.3 0.3-63.0 38 13.5 0.5-49.0 51H Downstream 0.2

For fish recaptured more than once, the location of the prior recapture was considered the release location
*

for the following recapture.y

Difference between total upstream and total downstream distances divided by total number of fish (including
**

stationary fish).

*** Location caught was not specified for one white bass, so this fish was not included in any of the calculations
or figures on this table,-

f Location caught was not specified for six sauger, so these fish were not included in any of the calculations
or figures on this table,

ff Location caught was not specified for one walleye, so this fish was not included in any of the calculations
or figures on this table.



Tabl e 2.4-E3 Length-weight relationships for selected species from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing,
Minnesota, 1978. (All sampling sections combined, summer and fall data separated).

Sumer 1978 Fall 1978
Correlation Correlation

Species Equation Coefficient n Equation Coefficient n
Shortnose gar log W = 3.2637 log L-6.1918 0.875 29 log W = 2.9789 log L-5.3816 0.922 29

Gizzard shad log W = 3.0686 log L-5.0781 0.993 73 log W = 2.9906 log L-4.9245 0.994 230

Northern pike log W = 3.1443 log L-5.5977 0.993 54 log W = 2.5571 log L-3.9272 0.983 48

Carp log W = 3.0047 log L-4.8727 0.982 429 log W = 3.1149 log L-5.1766 0.987 324

Shorthead red- log W = 2.9778 log L-4.9177 0.973 12:3 log W = 2.9558 log L-4.8598 0.986 94
horse

Channel log W = 3.4614 log L'~. 2568 0.994 18 log W = 3.3102 log L-5.8701 0.989 30
catfishm

'

f White bass log W = 2.9566 log L-4.8130 0.991 369 log W = 3.0224 log L-4.9815 0.979 425

{ Bluegill log W = 3.0316 log L-4.6607 0.955 278 log W = 3.2701 log L-5.2122 0.959 278

Smallmoe $ log W = 2.9748 log L-4.8214 0.987 61 log W = 3.0377 log L-4.9825 0.990 49
buss

White crappie log W = 2.9191 log L-4.6494 0.970 159 log W = 3.0884 log L-5.0879 0.957 233y
N Black c,'appie log W = 2.9173 log L-4.5986 0.98 0 295 log W = 3.1624 log L-5.1762 0.978 408

Sauger log W = 3.1000 log L-5.3541 0.988 38 log W = 3.2298 log L-5.6764 0.991 153

[ Walleya log W = 3.0562 log L-5.1974 0.996 28 log W = 3.2338 log L-5.6796 0.993 63

N Freshwater log W ' 2.9113 log L-4.7104 0.987 422 log W = 3.1799 log L-5.3809 0.978 249
drum



Table 2.4-24 Expected weights for fish of various ler.gths from the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, 1973-1978.
Calculated from length-weight relationships for all stations ccmbined. (Sheet 1 of 3)

Length Weight (n1
mm in 1973 1974 1975 1976 1976 ~ 1917 1977 1978 1978

Summer Fall Summer Fall Summer Fall

Shortnose par

550 ---- ---- ---- ---- ---- ---- ---- 565 605
600 ---- ---- ---- ---- ---- ---- ---- 750 784
700 ---- ---- ---- ---- ---- ---- ---- 1241 1241

Gizzard shad

." 150 5.9 36 ---- ---- 39 38 38 34 40 38

i 200 7.9 90 ---- ---- 95 93 94 83 96 91
H 300 11.8 318 ---- ---- 330 334 330 292 334 304
$ 350 13.8 516 ---- ---- 528 543 532 472 535 483

Northern pike

600 23.6 1424 ---- ---- 1179 1440 1364 1400 1373 1502
700 27.6 2161 ---- ---- 1948 2280 2123 2230 2229 2228
800 31.5 3102 ---- ---- 3009 3418 3114 3335 3392 3135
900 35.4 4267 ---- ---- 4415 4869 4365 4757 4913 4237

N Carpy
N 230 9.8 228 ---- ---- 236 230 283 243 215 196

300 11.8 381 ---- ---- 392 393 457 413 372 346

[ 400 15.8 864 - - - - - ---- 875 922 977 958 882 848
500 19.7 1598 ---- ---- 1629 1783 1761 1838 1725 1700u

---- ---- 2708 3056 2850 3131 2984 3000600 23.6 2667
650 25.6 3339 ---- ---- 3385 3872 3520 '456 3795 3849



Table 2.4-24 (cont'd) Expected weights for fish of various lengths from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1973-1978. Calculated from length-weight relationships for all stations combined.
(Sheet 2 of 3)

N
Length Weight (a)

mm in 1973 1974 1975 1976 1976 1977 1977 1978 1978
Sumer Fall Summer Fall Summer Fall

-

G.
A Shorthead redh_orse

---- ---- 343 334 315 307 208 290300 11.8 305
---- ---- 688 797 725 733 677 678400 15.8 704
---- ---- 915 1138 1021 1048 962 961450 17.7 1027

Channel catfish
260 247 258 228 208 214300 11.8 203 ---- ----

621 665 599 587 562 554400 15.8 522 ---- ----

887 998 845 864 845 818F 450 17.7 767 - - - - ----

1220 1434 1149 1221 1217 1159
i 500 19.7 1084 ---- ----

s White bass"
O

110 116 99 123 99 98 94
200 7.9 1 31 ----

211 208 200 212 200 189 185
250 9.8 240 ----

359 334 353 330 355 324 320
300 11.8 394 ----

714 617 742 589 747 652 654N 380 15.0 747 ----

N Bluegill
N

25 21
---- ---- ---- ---- ---- ---- ----

100 86 80_ _ _
---- ---- ---- ---- ---- ---- ----

150 207 205
---- ---- ---- ---- ---- - - - - ----

200
N Smallmouth bass

J
121 125 118 118 115 106 102'

200 7.9 125 ----

374 404 415 408 405 353 349
300 11.8 428 ----



Table 2.4-24 (cont'd.) Expected weights for fish of various lengths from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1973-1978. Calculated from length-weight relationships for all stations combined.
(Sheet 3 of 3)

Length Weight (a)
m in 1973 1974 1975 1976 1916 1977 1977 1978 1978

Summer Fa'.1 Sumer Fall Summer Fall

White crappie

200 ---- ---- ---- ---- ---- ---- ---- 117 104
250 224 208---- ---- ---- ---- ---- ---- ----

Black crappie

150 5.9 59 ---- ---- 59 54 53 55 56 51
." 200 7. 9 134 134 136 130 136 130 126---- ----

p 250 9.8 254 ---- ---- 254 277 261 276 249 255

C Sauger
e

300 11.8 250 ---- 241 208 225 252 228 211 211
400 15.8 611 600 544 583 595 613 516 534----

500 19.7 1220 ---- 1220 1069 1143 1158 1319 1030 1098

Walleye

300 11.8 275 253 256 246 250 247 239 236 214
450 17.7 908 875 886 827 885 883 818 815 795
550 21.6 1640 1620 1640 1507 1656 1657 1505 1506 1521

Freshwater drum

47 45 45 38 42 35N 150 5.9 41 ---- ----

106 107 106 91 97 86%a 200 7.9 98 ---- ----

330 358 350 31 4 317 31 3N 300 11.8 333 ---- ----

743 846 817 758 733 782400 15.8 793 ---- ----

-

LT1
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Table 2.4-26 Abundance indices for 12 fish species using data f rom all seasons
and all gears except seines, from the Mississippi River and con-
necting waters near the Prairie Island Nuclear Generating Plant,
Red Wing, Minnesota,1973 through 1978.

Species 1973 1974 1975 1976 1977 1978

Shortnose gar 0.87 1.32 0.91 0.90 1.96 0.95
Gizzard shad 1.99 0.78 1.10 0.63 3.89 0.70
Northern pike 1.32 1.11 0.99 0.82 0.57 0.71
Carp 0.90 1.25 0.70 1.14 0.87 0.65,

*
Shorthead redhorse 0.84 1.05 0.54 1.48 1.12 0.84a

h White bass 0.79 1.18 0.68 1.24 1.26 0.99
'' Bluegill 0.85 1.74 0.51 0.86 2.54 1.51

White crappie 0.35 1.18 0.60 1.43 4.94 2.31

Black crappie 0.98 0.91 0.95 1.11 3.31 3.39

Sat.7r 1.79 1.08 0.97 0.65 0.40 0.78
Walleye 1.09 0.75 1.04 1.14 0.58 0.77

rs) Freshwater drum 1.37 1.10 0.46 1.19 1.57 1.03
N
~~q

-

[

N



Table 2.4-27 Comparison of several population estimates made in the discharge
area of the Prairie Island Nuclear Generating Plant, Red Wing,
Minnesota,1976 through 1978.

Total no.
of fish Total 95%Date of EstimatedSpecies m rked to no. of Confidence SourceEstimate Numberdate of Recaptures interval
estimate

Carp Dec. 8, 1976 149 1 9,086 2,753-16,521 1

Carp June 6, 1978 135 3 2,587 1,057- 6,463 3

White bass Dec. 3, 1976 508 19 7,051 4,608-11,282 1

*

White bass Dec. 30, 1977 727 49 4,632 3,370- 5,894 2

{ White bass June 6, 1978 17 2 54 23- 127 3

Walleye Dec. 8, 1976 218 23 1,053 714- 1,6P0 1

Walleye Dec. 30, 1977 50 4 306 137- 766 4

Walleye June 6, 1978 21 2 81 34- 216 3

N hwater June 6, 1978 317 13 3,682 2,202- 6,483 3
N

1 Gustafson and Geis, 1977

[ 2 Gustafson, Fierstine, and Geis (1978)
O~> 3 This report

4 Calculated from unpublished 1977 data
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2.5 FISr1 CREEL SURVEY

No fish creel survey was conducted in 1978. This stc.dy

will be continued in 1979.

Sciences Services Section
Environmental and Regulatory Activities Department
Northern States Power Company

277 140
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2.6 TERRESTRIAL PLANT COMMUNITY STUDIES

2.6.1 INTRODUCTION

This report represents the continuing operational field and

laboratory work conducted beyond the original five-year

program completed and published in the 1976 Annual Report

(Richardson 1976). The five-year terrestrial plant com-

munity study indicated that certain aspects of the s tud y

needed continued investigation and analysis. The 1977

Report ( Richa rd son 1977) together with the following report

constitutes a portion o f these additional s t ud ie s . The

project, continued through the 1978 growing season, had the

following primary objectives:

1. To estimate acorn production and conduct a variety
of tests on the acorns to determine causal agent (s)

involved in the inviability of acorns produced by the

oaks adjacent to cooling towers.

2. To obtain data on the leaf canopy o# the small oak

forest located adjacent to the cooling towers, and

identify any changes or alterations occurring in the

canopy in response to the winter icing damage.

2.6.2 DESCRIPTION OF STUDY AREA

The study area included the areas designatea as Transects 1,

2, and 16. A detailed description of the study and sam-

pling transects can be found in the 1976 NSP Annual Report

( Richardson 1976) .

2.6.3 MLTHOD OF PROCEDURE

Detailed procedures involved in collection and analysis of

data obtained f rom the acorn study are described in the 1976

277 1422.6-3



Report. In an attempt to gain additional information on
acorn viability and i nv i ab il i ty , a variety of analytical

techniques were to be employed. Because of the absence of

acorns, however (see Section 2.6.4.2), these tests were not

completed and must be postponed until subsequent studies are

made.

Methods of procedure utilized in data collection and evalua-

tion of the canopy are outlined in the 1977 NSP Annual
Report ( Richardson 1977) .

2.6.4 RESULTS AND CONCLUSIONS

2.6.4.1 Acorn Production Studies

The study of production and viability of acorns produced in

the small oak forest adjacent to the cooling towers has been

a continuing project since its initiation in 1973. Cooling

towers became fully operational in January, 1974. During

winter months, the hot, moist air expelled from the towers

becomes a dense cloud of steam. When steam contacts a cold
surface, it freezes and forms an ever-thickening layer of
crusty ice. If the cold surface is a tree branch or l im b ,

ice ac cilm ul a t e s on the surface facing the towers. The ice

will either continue to accumulate,or existing weather

conditions may melt the ice before it reaches the point

where the increasing weight causes physical damage to the
vegetation. Physical damage resulting from increased ice

accumulation involves breaking of small branches and twigs
or larger tree limbs. An investigation into this accumula-

tion and its ef fects is being stud.ied in more detail;

results are scheduled for publication at a later date.

The small Oak forest adjacent to the towers is dominated by
large, well-developed red oak. This member of the black oak

group generally produces flowers during the second or third

2.6-4



week of May. The pollen is produced in large quantities and

is wind-borne. After pollination and fertilization, two

growing seasons are required to produce mature acorns. The

success of pollination and f ertilization, therefore, cannot

be determined in terms of an acorn crop until the end of the

second growing season. Yearly fluctuations that occur in

acorn production can be influenced by a number of environ-

mental factors, i.e., late frost killing pollen or damaging

pistillate flowers or heavy rains washing away pollen. The

success of pollination and fertilization can lead to periods

of high and low acorn production in any particular year. In

general, s t ud ie s indicate that there appears to be three to

five years between heavy acorn production (Curtis 1959).

Tables 2.~6-1 and 2.6-2 represent the tabulation of data and

results obtained from the acorn collecting frames and ground

quadrats since the initiation of the acorn study in 1973.

Little in f o rma t ion has been added to the acorn study as a

result of this year's eullection. Tha 1978 collections

ind ic ate an almost complete failure in acorn production.

The ten collection frames located on Transect 1 averaged

only three acorns per frame, with the entire collection

consisting of only 30 empty acorn caps for the entire

season. Ground samples yielded even poorer results, with an

average of less than one (0.2) acorn per sample--represented

by only one cap collected in the five ground samples.

Results obtained from Transect 2 were comparable, with the

frames and ground quadrats yielding on the average less than

one acorn per sample site. Collection frames yielded only

three acorn caps, with the ground quadrats containing only

three acorns which, when opened , showed the cotyledons black

and deteriorating.

A variety of organisms rely heavily on acorns as a major

source of food and can be influenced directly by fluctua-

tionc in the yearly acorn crop. Curtis (1959) indicates

2 ~' 7' 14 42.G-5 /



squirrels and chipmunks consume, store, or bury large
quantities of acorns yearly. Many of the buried acorns

g e rm i n a te , providing the se ed ling s and future replacements

in the oak forest. In addition, pheasants, deer, and a

variety of small mice and other rodents rely on the acorns

as a primary or secondary source of food. The acorn weevil,

although considered destructive to the acorn, depends

directly on acorns to complete its life cycle. The weevil,

which may infest as much as 90 percent of the crop, is also

a source of food for a variety of birds that inhabit the oak

forest during the f all of the year.

Failure of the acorn crop did not appear to be a localized

situation. The i nv e s t ig a to r ' s class in General Ecology at

the University of Wisconsin-River Falls performed a similar

study in a 40-acre oak woods seven miles northeast of the

campus. Collections have been made from permanent ground

quadrats on a yearly basis. Study results obtained from

this area yielded data canparable with the study at Prairie

Island. In general, these quadrats yielded only one or two

acorns per square meter, none of which were viable; most of

the " good" acorns had been eaten and all that remained were

acorn caps or shell fragments.

Another aspect which can indicate generally poor acorn

production was the unusual squirrel activity in areas apart

from their usual forest habitat. Personal communication

with several hunters, DNR field personnel, and other field

workers indicated a very poor supply of acorns, not only in

this geographical area but well into both Northern Wiscansin

and Minnesota. Intensive feeding activity of squirrels in

grain fields was considered to be above normal. Personal

observation indicated an unusually high number of squirrels

killed on the road; this would also lend support to an

increase in squirrel feeding ac t iv i ty in areas outside the

forest or woodlot. Although an unusually high squirrel

2.,7 143
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population could be another reason for this activity,
several gama wardens have indicated that, from a l im ited

hunter c '' cx, the population and its harvest were about

normal The po pul a t io n , however, was con sid e red somewhat

l' ..un previous years.

Because of poor results obtained from this year's study,

this portion of the study will be continued in hopes that

the 1978 crop will provide sufficient material for further

analysis of viability.

2.6.4.2 Canopy Evaluation

The small oak woods on Transect 2 adjacent to the cooling

towers is subjected to winter icing. When conditions are

such that steam from the cooling towers drif ts into the

woods, it contacts the trees and freezes on the branches.

During periods of accumulation and melting, many small

branches a,re broken from the trees. Many trees in the area

exhibit major damage; the amount of damage appears to be in

direct relationship to the distance of the trees from the

towers. The most vulnerable branches appear to be the

previous year's growth and are generally the first branches

removed from the trees by ice accumulation. Growth for the

following season is the result of lateral branch develop-

ment. As a result, the canopy has a tendency to become more

dense with almost a bushy type of appearance.

Studies utilizing photographs of the canopy have been

completed yearly since 1973 (Richardson 1977). Examination

of the photographs indicates that many small branches are

gone, and subsequent expansion of the canopy has been

l im i t ed . In general, the actual area of the canopy has not

changed appreciably throughout the study period, however,

the density of the canopy has s te ad ily increased in areas

subjected to heavy icing.
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Tables 2.6-3 and 2.6-4 and Figures 2.6-1 and 2.6-2 represent

analysis of canopy photographs taken through 1978. Stakes

1-11 indicate readings obtained from photographs of the
canopy located in the oak forest. The rema ining values are

from photographs taken in the lowland forest portion of the

transect.

Photographs of the canopy were taken with black and white

film and evaluated as neg a t iv e s . Vegetational regions of

the canopy, therefore, show as white or gray areas, while

the sky, visible through the canopy, is black or dark.

Higher values indicate a more dense or complet- canopy

(Richardson 1977).

The amount of light penetrating the canopy o. Transect 2

generally has remained relatively constant (Table 2.6-3
and Figure 2.6-1). The average value of 37 f oot-cand les,

obtained in 1973, has remained relatively unchanged over the

six-year study period. Internally, the canopy has changed

in species compositio n and relationships, but the amount of

light penetrating the canopy has been affected very little.

Since light is one of the guiding principles behind the

process of succession, it must be consistent in its quantity

and quality if an area is to develop successionally. The

value of 3 7 f oot-c and le s--o f a maximum of 50--would indicate
a canopy that is approximately 75 percent complete.

Heaviest tree icing occurs within the area of Stakes 1-9.

The trees within this area exhibit the greatest amount of

physical damage. In general, the area coverage of the

canopy has not expanded, while the density of the existing

canopy has increased s tead ily . The lower values obtained

for this area of the transect, when compared with actual

photographs, reflect this aspect within the canopy.
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The remaining por t io n of Transect 2, as previously indi-

cated, is that of the lowland forest that parallels a

backwater marsh area. Major canopy trees in this area,

primarily cottonwoods, are being successionally replaced by

the elm-maple-ash species. Fluctuations in the values

obtained in this portion of the transect reflect these

changes. Many of the tall, dominant cottonwoods are dying,

falling over, and leaving the canopy somewhat open. The

additional light stimulates the understory , which quickly

responds to fill the ope n canopy. For example, many elms

in the area of the opened canopy grew as much as four to

five feet during the last growing season.

Table 2.6-4 and Figure 2.6-2 represent values obtained from

photographs taken along Transect 16. This transect was used

primarily for a comparison of Transect 2. Major fluctua-

tions are primarily due to loss and replacement of the

canopy species. Fluctuation generally has been very

slight; individual variations exhibited at the various

stakes indicate a response by the vegetation to changes in

the dominant canopy. The f oo t-c a nd l e read ing of 40 would

translate to approximately an 80 percent complete canopy.

2.6.5 SUMMARY

The evaluation of the canopy has provided limited i n fo rm a-

tion regarding physical effects of the winter icing on

adjacent trees.

The primary purpose of the acorn study, as indicated in the

introduction, was to gain information on the causal agents

involved in the it.. ability of acorns produced by the oaks

adjacent to the cooling towers. The lack of data for 1978

did not allow for any significant data to be added to

previous s t ud ie s . Therefore, work will continue in an

attempt to gain more information as well as possible in-

sights into acorn inviability.

2.6-9
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Table 2.6-3

Yearly Analysis of Canopy Photographs - Transect 2

Transect
Position 1973 1974 1975 1976 1977 1978 Average

Stake #1 - *37 31 31 24 24 29

3 39 37 42 - 33 32 37

5 39 35 42 36 38 36 38

7 35 29 37 35 34 38 35

9 41 37 42 40 36 34 38

11 37 35 44 39 40 38 39

13 34 37 - 38 39 43 38

15 37 40 42 38 35 44 39

17 34 35 26 40 43 34 35

19 3c; 41 39 25 38 40 37

29 39 41 - 38 41 44 41

39 30 31 34 41 42 29 35

49 41 30 38 38 43 25 36

Average 37 36 38 37 37 35

Overall average = 37

W " " ' " r ' ' 7 * 7 .% R K @ p, %
*

*.

.

^ Values given in foot-cai dies based on maximum of 50 foot-cendics
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Table 2.6-4

Yearly Analysis of Canopy Photographs - Transect 16

Transect
Position 1973 1974 1975 1976 1977 1978 Average

Stake il *45 43 - 43 42 33 41

3 42 43 45 40 41 39 42

5 41 41 49 43 43 40 43

7 44 43 41 37 41 33 40

11 39 43 41 28 39 44 39

15 45 35 44 38 40 33 39

19 39 42 46 43 39 43 42

23 41 42 40 41 33 36 39

29 33 - 4? 42 38 38 39

35 43 - 43 39 43 36 41

41 35 - - 33 35 45 37

47 43 - 46 34 35 26 37

Average 41 42 44 38 40 37

Overall average = 40

*Valum given in foot-candles, based on a maximum of 50 foot-candles

2.6-14
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2.7 SMALL MAMMALS

2.7.1 INTRODUCTION

Small mammal populations were studied for the sixth consecu-

tive year. The first two years of the study (1973 and 1974)

were preoperational, with the last four years (1975, 1976,

1977, and 1978) operational. The 1978 study will conclude

the general plant site small mammal studies for Prairie

Island. Sampling has shown that small mammal populations

are experiencing multiannual fluctuations with no s ig n i f i-

cant influence from plant operations.

From 1973 to 1976, small mammals were sampled over a six-

month period, May through October. In 1977 and 1978,

sampling was reduced to twice per year during spring and

fall. May and September sampling was considered adequate to

determine change in populations within the various habitat

types (in 1978, however, sampling carried over to the first

part of October).

This report describes the results of the 1978 studies in

comparison with data from previous years. Discussion will

concern population trends of small mammal species in the

vicinity of the Prairie Island Plant.

2.7.2 DESCRIPTION OF THE STUDY AREA

The study area included terrain within a one-and-one-half

mile (2.4-kilometer) radius of the plant. This area was

sampled for small mammals using nine transects within four

habitat classifications. Transects 1 and ' 5 were classified

as oak forest habitat; Transects 2, 12, and 16 as lowland

forest habitat; Transects 7 and 11 as grassland-shrub

habitat; and Transects 3 and 8 as sand terrace habitat. For

a detailed description of the trar. sects see Goddard and

Richardson (1973 and 1974).

2.7-3
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2.7.3 MATERIALS AND METHODS

Qualitative trapping of nine previously established tran-

sects, representing four habitats, was conducted in May and
September. Traps used were standard 2" x 2" x 8" aluminum

Sherman live traps. A mark-and-release program was carried

out on each transect for a three-day period. Fifty stations

approximately 25 feet apart were sampled along each tran-
sect. Captured mammals were toe-clipped, recorded, and

released at the point of capture.

Population estimates were based on the Schnabel method as

described by Giles (1969), where the population e stimate is

derived by:

Ni = Mi ni
Xi

,

where Ni population estimate, Mi total individuals= =

marked up to last day, ni total animals marked and re-=

captured on last day, Xi = recaptures on last day.

2.7.4 RESULTS

The total number of small mammals captured in 1978 dropped
approximately 44 percent from 1977. Species diversity
changed only slightly. In 1978 a total of 341 individuals

of seven species were trapped (Table 2.7-1), whereas a

total of 608 individuals of eight species were captured in
1977 (Zajicek 1978).

Two incidental species found in 1978 not found in 1977 were

the eastern chipmunk and the southern flying squirrel (see
Table 2.7-9 for list of scientific names). However, the

western harvest mouse, house mouse, and meadow jumping mouse
were not found in 1978. The single flying squirrel captured

2.7-4
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in 1978 is an addition to the six-year apecies l i s t, at

Prairie Island which now numaers sixte.a.

The white-footed meuse was the most numerous small mammal

captured, with the deer mouse second in abundance and the

short-tailed shrew third. The 13-lined ground squirrel,

eastern chipmunk, meadow vole, and southern flying squirrel

comprise the remainder of species captured in 1978. Table

2.7-2 summarizes individual species population estimates for

each transect.

2.7.4.1 Habitat Summary

Combined spring and fall small mammal population estimates

showed a decrease from 1977 to 1978 in all habitat types

except the grassland-shrub type. Grassland-shrub popula-
tions increased 25 percent over 1977. However, the greatest

change took place in the oak forest habitat where a 64

percent decrease occurred. Sand terrace habitat decreased

51 percent fron, 1977 and lowland forest decreased 45 per-
cent. Overall, the white-footed mouse and deer mouse

(both of the genus Peromyscus) showed the greatest change.

The highest estimated small mammal density occurred in
g r a s sl a nd--s h r ub habitat with a September-October total of

180.9 mammals / hectare. Oak forest populations were second

highest with 119.0 mammals / hectare. Lowland forest habitat

totaled 104.2 mammals / hectare and sand terrace habitat 58.7
mammals / hectare.

2.7.4.1.1 Oak Forest

Four small mammal species were trapped on oak forest tran-

sects in 1978 (Table 2.7-3). The most numerous species was

the white-footed mouse with a combined spring and fall
population of 136. The white-footed mouse comprised 92.0

2.7-5
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percent of the oak forest population. The short-tailed
shrew population estimate was six.

2.7.4.1.2 Lowland Forest

The white-footed mouse and short-tailed shrew were the only
species captured on lowland forest habitat fe r 1978 (Table

2.7-4). In 1977 five species were found including the deer

mouse, meadow vole, house mouse, and meadow jumping mouse.
The white-footed mouse was the most numerous in 1978, with
a combined spring and fall pop'ilation of 119. The short-
tailed shrew population ectimate was six.

2.7.4.1.3 Grassland-Shrub

White-footed mouse was the most numerous species captured in
grassland-shrub habitat comprising 46.3 percent of the total

small mammal population (Table 2.7-5). In 1977 white-footed

mice were 14.4 percent of the May and September totals.

Deer mouse was the second most numerous species with 40.5

percent compared with 52.0 percent in 1977. Other species

captured were the short-tailed shrew, the 13-lined ground
squirrel, and meadow vole, which combined, comprised 13.2
percent of the small mammal population.

2.7.4.3.4 Sand Terrace

White-footed mice, deer mice, short-tailed shrews, and 13-

lined ground squirrels were captured on sand terrace tran-

sects (Table 2.7-6). White-footed mice and 13-lined ground

squirrels each comprised 34.4 percent of the sand terrace

small mammal population. The deer mouse made up 21.8

percent of the population compared with 59.2 percent in
1977. Short-tailed shrews made up the remaining 9.3 percent
of the sand terrace populations.

277 160
2.7-6

.



2.7.5 DISCUSSION

In the six years of studies carried out at Prairie Island,

small mammal populations, particularly of the genus Peromys-

cus, have shown multiannual fluctuations which appear to be

cyclical. Large population fluctuations are not unusual for

small mammal populations (Goddard 1976). Population fluc-

tuations have been documented on various species of small

mammals throughout North America. Fluctuations of some

populations are more regular than would be expected by

chance and are commonly called cycles. Norling (1977) has

reviewed some of the literature on this subject.

The best studied examples of small mammal cycles show a

three-to four-year periodicity (Odum 1971). This is charac-

teristic of many northern murids (lemmings, mice, and

voles). Every three or four years, over large areas of the

northern tundra, the lemmings (one species of the genus

Lemmus and one species of Dicrostonyx) become extremely

abundant only to " crash", often within a single season

(Elton 1942). These cyclic fluctuations are generally

confined to simpler ecosystems such as tundra and the

desert. Similar fluctuations, although not as extreme, have

occurred with two species of the genus Peromyscus at Prairie

Island (Zajicek 1978). Other researchers studying small

mammal populations in the midwest have observed these

fluctuations (Goddard 1976).

Two species of Peromyscus are found in the Prairie Island

vicinity, Peromyscus lencopus, the white-footed mouse, and

Peromyscus maniculatus, the deer mouse (for further discus-

sion of subspecies, habitat preferences, and identification

problems of this genus, see Zajicek 1978). Data for these

two species have been grouped for comparison purposes. This

information negates any identification differences between

researchers over the years, and provides the best index of

2.7-7
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change in their populations at Prairie Island. Table
2.7-7 and Figure 2.7-1 represent the combined Schnabel

population estimate of Peromyscus maniculatus and Peromyscus
lencopus for all transects from 1975 to 1978. Populations

in 1975 reached a September low of 100, peaked at 600 in
1977, and dropped to 260 in 1978.

Figures 2.7-2, 2.7-3, and Table 2.7-8 illustrate Peromyscus

population fluctuations within the habitats studied. Oak
forest apparently provided the most optimal haoitat for

Peromyscus populations in the Prairie Island area. It also

showed the greatest fluctuations of populations. In oak
forests, Peromyscus exhibits a three-year period between

population peaks and valleys with an 83 percent variation

between hig h s and lows. Oak forest September totals showed

an increase in numbers from 1973 to 1974, then a " crash" to

the 1975 low point of 58 with a two-year increase to 334 in

1977, followed by a decline in 1978 to 72 (Figure 2.7-2).

From previous data, g rassland-shrub transects appeared to

oe following a similar three-year cycle, however, 1978
population estimates do not support this. Grassland-shrub

September population totals increased from 1973 to 1974 with

a drop in 1975 to nearly zero, then a gradual increase in

1976 to 25, followed by two more years of increase in 1977

and 1978 to a high of 98 (Figure 2.7-3).

Sand terrace populations are following a pattern similar to

oak forests but with less variation between highs and lows.

Peromyscus populations reached a low of one in September,
1975 and peaked in 1977 at 74, then declined in 1978 to 25

( Figure 2.7-3 ) .

Lowland forest habitat does not appear to exhibit the
three-year cycle. Lowland forest Peromyscus populations
peaked in 1976 at 140. The following two years showed a
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steady decline to a total of 92 in 1978 (Figure 2.7-2). A

major reason for this pattern may be due to the periodic

flooding the lowland forest transects experienced. Flooding

would induce a major environmental stress that the other

habitats studied would not have. Another dif ference is that

the lowland forest habitat experiences cooling tower icing

and fogging along Transect 2. In the winter months Transect

2 is transformed into a winter wonderland of heavy frost

accumulations and artificial snow from the power plant

cooling towers. However, the 1978 data indicate the small

mammal population on Transect 2 is higher than other lowland
forest transects.

There is no general agreement among mammalogists as to the

causes of multiannual fluctuations of small mammal popula-

tions (Cockrum 1962). A number of theories have been

proposed including food, predators, parasites and diseases,

sunspots, weather, reproductive rate, diet, hormones, and

randomness. The theory that population-wide exhaustion of

certain hormone systems causes drastic decline of popula-

tions has a good deal of data to support it (Cockrum 1962).

Christian and Davis (1956) found that "there is a density-

dependent stimulus to the pituitary-adrenocortical system of

wild Norway rats that operates independently of season or

supplies of the usual environmental necessities." Other

researchers have proposed that multiannual fluctuations

are not cyclic, but are strictly random in the distribution

of highs and lows. They state that these fluctuations are

an expression of the fact that the influence of the environ-

ment is not simple (Cole 1951).

Direct negative impacts of the nuclear power plant on small

mammals could result from habitat modifications including

construction, landscaping, bulldozing, erosion, and possibly

cooling tower frost damage. However, this study indicates

that small mammal populations on non-modified habitats in
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the plant vicinity are fluctuating normally with no measur-

able influence from the operation of the power plant.

Perhaps the factor of greatest influence on the diversity

and abundance of small mammal species in the Prairie Island

vicinity has been community succession. Particularly in

open habitats (g ra ssl and and sand terrace), the last six
years have shown ecologically significant changes. Succes-

sion is proceeding from plowed fields, in some cases, to

shrub woodland. Small mammal species have been ch ang ing

accordingly, with harvett mice and prairie deer mice being
replaced by the white-footed mouse in these communities

(such as Transects 5, 7, 8, and 11).

2.7.6 SUMMARY

F:iall mammal populations in the Prairie Island vicinity

showed an overall decline in numbers over the 1977 totals.
The population of Peromyscus species dropped in all habitats

except grassland-shrub, where it increased 53.0 percent over

1977. The white-footed mouse accounted for the increase in
the grassland-shrub habitat.

Oak fore st habitat supported the highest populations of
small mammals. The most abundant species was the white-

footed mouse followed by the eastern chipmunk and the short-

tailed shrew. Lowland forest and grassland-shrub habitats

supported nearly equal populations, with the white-footed

mouse comprising the majority of mammals trapped in both.

Deer mice showed an overall decrease in grassland-shrub

habitat, but still comprised 40.5 percent of the population.

Sand-terrace habitat ranked lowest in population, with the

white-footed mouse most abundant.

Small mammal trapping in 1978 did not detect the presence of
the western harvest mouse, meadow jumping mouse, or house

mouse. However, the eastern chipmunk and southern flying

squirrel were captured.
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Peromyscus species data for 1978 ind icate that multiannual

population fluctuations are occurring in the ?rairie Island

vicinity. GA Zorest habitat and sand cerrace habitat
appear to be fluctuating on a three-year cycle. No regular

fluctuation is apparent for lowland forest and grassland-

shrub habitats. Power plant operation does not appear to

be significantly influencing population changes. Community
succession in the open habitats is contributing to small

mammal changes i r. diversity and abundance of species
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Table 2.7-1 Total Individuals Trapped In All Transects for
1978

B Sept-Oct TotalSpecies yz

White-footed mouse 91 169 260

Deer mouse 14 17 31

Short-tailed shrew 0 28 28

13-Lined ground squirrel 9 6 15

Eas te rn ch ip 'ui''- 0 5 5

Meadow vole 0 1 1

Southern flying squirrel 1 0 1

TOTAL 115 226 341
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Table 2.7-2 Summary of Small Mammal Population Ee'_imates
For 1978

;

May Sept - Oct
. * **Species Pop.Est. Min. Pop Pop.Est. Min. Pop.

Transect 1
White-footed mouse 49 45 41 34
Short-tailed shrew - - - 2

Transect 2
White- fo''.ed mouse 22 20 57 40
Short ca. led shrew - - 2 2

Transect 3
White-footed mouse - 2 20 18
Deer mouse - - - 3
Short-?aileo shrew - - - 6
13-Lined ground squirrel - - - 5

Trarsect 5
White-foot d mouse 23 19 23 31
S o u t h e.- flying squirrel - 1 - -

Short-tailed shrew - - - 1
Eastern chig,unk - - 8 5

'rransec t 7
White-footed mc.use - - 54 19
Deer mousc 1 1 - -

Short-tailed shrew - - - 11
Meadow vole - - - 1

Transect 8
Deer mouse 9 7 - 2
13-Lined ground squirrel 16 7 - 1

Transect 11
White-footed mouse - - 2 2
Deer mouse - 6 42 12
13-Lined ground squirrel - 2 - -

Short-tailed shrew - - 2 2

Transect 12
White-footed mouse - - 3 3
Short-tailed shrew - - - 3

Transect 16
White-footed :nouse 5 5 32 22
Short-tailed shrew - - - 1

*

Estimate based on the Schnabel Technique
Number based on total individuals trapped

2.7-14
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Table 2.7-3 Small Mammal Populations For Oak Forest liabitat
In 1978*

Species May, Sept-Oct Total

White-footed mouse 72 64 136

Short-tailed shrew 0 3 3

Eastern chipmunk 0 8 8

Southern flying squirrel 1 0 1

TOTALS 73 75 148

Mammals / acre 45.6 46.9 92.5

Mammals / hectare 115.9 119.0 234.9

* Area trapped: 1.6 acres or 0.63 hectare
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Table 2.7-4 3 mall Mammal Populations For Lowland Forest
Habitat In 1978*

Species Flag Sept-Oct Total

White-footed mouse 27 92 119

Short-tailed shrew 0 6 6

TOTALS 27 98 125

Mammals / acre 11.3 40.8 52.1

Mammals / hectare 28.7 104.2 133.0

* Area trapped: 2.4 acres or 0.94 hectare.
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Table 2.7-5 Small Mammal Populations For Grassland-Shrub
IIabitat In 1978*

Species May Sept-Oct Total

White-footed mouse 0 56 56

Deer mouse 7 42 49

Short-tailed shrew 0 13 13

13-Lined ground squirrel 0 2 2

Meadow vole 0 1 1

TOTALS 7 114 121

Mammals / acre 4.4 71.2 75.6

Mammals / hectare 11.1 180.9 192.1

* Area trapped: 1.6 acres or 0.63 hectare
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Table 2.7-6 Small Mammal Populations For Sand Terrace
Habitats In 1978*

Species May Sept-Oct Total

White-footed mouse 2 20 22

Deer mouse 9 5 14

Short-tailed shrew 0 6 6

13-Lined ground squirrel 16 6 22

TOTALS 27 37 64

Mammals / acre 16.9 23.1 40.0

Mammals / hectare 42.8 58.' 101.6

* Area trapped: 1.6 acres or 0.63 hectare

277 172
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Table 2.7-7 Annual Population Estimates For Peromyscus sp.
(Combined White-footed mouse and Deer mouse)*

1975 1976 1977 1978
Transect May Sept May Sept May Sept May Sept-Oct

1 15 31 12 40 34 218 49 41

2 6 15 141 95 22 25 22 57

3 2 0 28 24 15 53 2 23

5 0 27 14 90 37 116 23 31

7 0 1 2 22 13 14 1 54

8 3 1 68 2 16 21 9 2

11 0 1 6 3 5 32 6 44

12 4 12 7 56 44 93 0 3

16 2 13 22 89 9 29 5 32

TOTALS 32 101 300 421 195 601 117 287

* Numbers are based on combined Schnabel population estimates,
except when estimate is less than total individuals
trapped, then minimum population was used.
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Table 2.7-8 Annual Peromyscus sp. Totals By Habitat

1975 1976 1977 1978
Habitat May Sept May Sept May Sept May Sept-Oct

Oak forest 15 58 26 130 71 334 72 72

Lowland
forest 12 40 170 240 75 147 27 92

Grassland -
shrub 0 2 9 25 18 46 7 98

Sand terrace 5 1 96 26 31 74 8 25
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Table 2.7-9 Common and Scientific Names of Small Mammrls
Trapped During the 1978 Study

Short-tailed shrew Blarina brevicauda

13-Lined ground squirrel Citellus tridecemlineatus

Southern flying squirrel Glaucomys volans

Eastern chipmunk Tamias striatus

Deer mouse Peromyscus maniculatus

White-footed mouse Peromyscus leucopus

Meadow vole Microtus pennsylvani as
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Figure 2.7-1. Annual Peromyscus sp. Population Totals for all
Transects. May and September Schnabel Estimates.
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Figure 2.7-2. Annual September Peromyscus sp. Total
(Based on Schnabel Method).
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Figure 2.7-3. Annual September Peromyscus sp. Totals
(Based on Schnabel Method).
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3.1 BIRDS KILLED BY STRIKING ELECTRICAL TRANSMISSION LINES

3.1.1 INTRODUCTION

This is a final report on a five-year study on bird mor-

tality caused by birds hitting the transmission lines from

the Prairie Island Nuclear Generating Plant. The study was

initiated in 1974 and continued through May 1978. The

objectives of this study were to:

1. Obtain an index of the composition and magnitude

of birds killed by striking the lines at dif fer-

ent times of the year

2. Determine whether there was a relationship

between the species and number of birds killed

and the different study transects

3. A~scertain whether there was relationship between

the number of birds killed and the orientation

of the transmission lines to the Mississippi

River

4. Obtain an estimate of the number of birds

striking the transmission lines which were

subsequently temove9 by predators.

3.1.2 DESCRIPTION OF THE STUDY AREA

The study area has been described in a previous report

(Goddard 1977).

3.1.3 METHOD OF PROCEDURE

The method of procedure was similar to that described in

earlier reports (Goddard 1977 and 1978). During 1978, walks
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were again conducted on a weekly basis from April 22 to
May 27. All fresh kills were marked with a pole topped by

a yellow plastic flag which was located approximately 3-4

meters to the right or a dead bird. Subsequent observations

were made to determine whether the bird had been eaten or

removed by predators. Observations were recorded whether

feathers or any other evidence remained if the bird was

removed by a predator. The location ano species were

recorded for all the kills observed. A chi-square analysis

(Steel and Torrie 1960) was conducted to determine if there

was a dependent relationship between species killed and the

transect in which the kill was observed.

3.1.4 RESULTS

During 1978 there were 68 birds representing 20 species
found during the six walks. For the five years of the

study, there were 453 birds representing 53 species and five

unknowns found. The species, number, and percentage com-

position of the sample is shown in Table 3.1-1.

Eight species made up approximately 63 percent of the
sample. These species were mourning dove (16.1 percent),

starling (15.7 percent), red-winged blackoird (7.3 percent),

common grackle (7.3 percent), brown-headed cowbird (5.7

percent), ring-necked pheasant (4.4 percent), American coot

(3.7 percent), and sora rail (2.4 percent). Twenty-three

species were represented by a single kill.

There was a statistically significant difference in the

number of birds foun dead by date and transect. About 64

percent of the dead rds were found in only four transects

(Table 3.1-2). These were Transect 2 (20.8 percent),

Transect 10 (15.5 percent), and Transects 3 and 11 (14.0

percent each). These four transects are all located per-

pendicular to the Mississippi River. Trarsects 6 and 7 were
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located more or less perpendicular to the Vermillion River.

However, only 7.3 percent of the dead birds were found in

these two transects. The other six transects accounted for

the remaining 28.4 percent of the sample.

During the last part of the study, 26 of the fresh kills

were marked. On subsequent walks, 12 were still prosent as

were feathers from three others. No trace remained of the

other 11. Approximately 42 percent of the dead birds

disappeared without a trace.

3.1.5 DISCUSSION AND CONCLUSIONS

The 53 species of dead birds recorded indicated that a wide

variety of birds migrating through or living in the study

area are killed by striking the transmission lines. How-

ever, the transmission lines result in a greater number of

deaths in only a l'w species. This is indicated by the fact

that 23 species were represented by a single kill.

The large number of mourning doves killed was undoubtedly

attributable to their nesting in the area. Most mourning

doveu nested in a conifer plantation about 100 meters north

of Areas 2 and 11 and about 200 meters northeast of Areas 3
and 10.

The relatively large number of starlings killed was probably

because they are early migrants,and because tb y passed

through the study area in large numbers during periods of

inclement weather. The same reasons were probably true

for grackles ard red-winged blackbirds, but they were not

killed in such great numbers. The low kill of grackles

in also unusual,because they nested in the highest num-

bers of any species in the study area. In addition, many

grackles nes' :d in the same stand of conifers as the
mourning doves.
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The large number of ring-necked pheasants was not expected,

since it was felt that few of them would fly high enough to

strike the transmission lines. It is possible that some of

them may have been killed by predators using the transmis-

sion towers as perches. The kills may have been simply a

function of density, since 60 percent of the kills were

found in Transects 2 and 11, which passed through some of

the best pheasant habitat at Prairie Island.

The number of coots and sora rails killed was probably
because they are nocturnal migrants, and most of them were

found following a period when it rained at night, and there

was a low ceiling that caused migrating birds to fly lower.

Since six of the eight species killed in the highest numbers

nested in from high to very high numbers in the study area,

it seems apparent that many nesting birds were killed. In

many cases, the loss of a nesting parent would also result

in a loss of its young.

The significant difference between the number of birds

killed by date is not surprising, when considering the

duration and tremendous variation in weather that occurred
during the study. The largest kills were recorded when it

had been raining, and/or there was a low ceiling on the
nights preceding the walks. Few birds were found when the
previous nights had been clear and mild.

Generally, larger numbers of dead birds were found in

spring; this was because of several factors. First, the

weather fluctuated to a greater degree. Second, the vegeta-

tion was Just starting to grew and was not as dense es it

would be later in the fall. Third, more counts were con-

ducted in the spring, which increased the possibility of a

walk taking place after a night when a large number of birds

had been killed. Fourth, the fall walks were conducted
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early in the migration period when the weather was more
I conducive to nocturnal migration. The clear nights would

result in nocturnal migrants flying higher, thus passing

over the transmission lines.

The significant difference between the number of birds

killed la the four transects was due to the orientation of

the transmission lines perpendicular to the migration
corridor along the Mississippi River. There was an average

of 16 percent of birds killed in each of these four tran-

sects. This was contrasted with an average of only 4.5

percent of the birds killed for each of the remaining eight

transects.

However, low numbers of dead birds, an average of 3.7

percent, were recorded for two transects, which were ori-

ented at an angle of about 50 degrees in relation to the

Vermillion River. There are several possible explanations

for this phenomenon. The length of the lines was the
shortest because they crossed over the river. These were

the only transects that ran through a forest area. For much

of their length, the lines were at c: below the tops of the
trees. It is certainly possible that the trees caused birds

to fly higher and thus avoid the lines. This would even be

true when there was a low cloud ceiling. Birds moving
through the tree tops would be flying slower and could more

easily avoid the lines or even pass under the lines. In

addition, there was an accumulated leaf litter and a heavy
undergrowth which made it more difficult to locate dead

birds.

The number of birds found was certainly a minimum estimate

of the kill nnd would best be used as an index of the impact
of the lines. Obviously there were dead birds that were not

located. This number was probably not as great as would be

true in other habitats because of the open nature of the
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terrain and lack of dense vegetation on most of the ground

under the transmission lines. The marked bird study indi-

cated that about 42 percent of the birds were removed by
predators. This figure does not include birds that were

removed by predators before the transects were walked and

birds were marked The 42 percent may not be representative

bec <e of the small samples size (26) of marked birds. It

is so possible that some birds could hit the wires and

flutter away only to die later from their injuries. Based

on these con s id e ra t ion s , it would be safe to state that the

actual number of birds killed is, at a minimum, double the

number actually found.

Other studies have indicated that bird mortality results

from striking transmission lines. A North Dakota study

(McKenna and Allard 1976) reported finding 244 dead birds

representing 18 species on 11 sample days between May 31 and
August 24. These birds were killed by striking transmission

line; perpendicular to a crossing between two lakes. The
-

four species which made up approximately 80 percent of the

kill were all low flying species.

In a California study prepared for Pacific Gas and Electric

Company, Arend (1970) stated:

" Electric power transmission lines mounted on steel

towers cause very minor avian loss, and their

adverse ecological impact on avian populations is

negligible."

The transmission lines referred to are lines that carry over

60 kv. A major shortcoming of this study is that much of

the information was based on written inquiries to indivi-

duals and agencies and pertained to instances where large

numbers of birds were killed. The report aid not deal with

comprehensive studies, but instead was based more on casual
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observations. In addition, many of che inquiries involved

species that normally are found in heavily vegetated areas,

where even large numbers of dead or injured birds could not

easily be located.

The similarity in the number of dead birds found from year

to year in the Prairie Island study area indicated that this

technique is an accurate , low-cost method of obtaining an

index of the number and composition of birds killed by

striking transmission lines in that location. The study

also provides base line data that can be used for comparison

purposes if future studies are deemed necessary. However, I

see no reason for the continuation of this study at the

present time.

The study indicates that the best way to reduce birds kills

resulting from striking transmission lines is to orient

the lines parallel to bird migration corridors wherever

possible. Locating transmission lines perpendicular to

migration corridors will result in many more birds being
killed. In a 1972 study Beer and Ogilvie stated :

" Wires are particularly lethal when they run across

rivers and channels, or pass close to sites holding

large concentrations of birds."

The impact of transmission lines perpendicular to a migra-

tion corridor is further evidenced by a st stement from the

Environmental Assessment for a Proposed Crossing of the

Mississippi River by a 161 kV Transmission Line. The

assessment stated:

Leigh H. Fredrickson, Gaylord Memorial Laboratory,

who is presently conducting a study involving the

effects of power lines on avian movements, stated

that power lines running across the Mississippi
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River at right angles to waterfowl flight paths,

coupled with the timber-marsh funneling effect.

would cause serious losses.

Other factors that should be considered in locating trans-
mission lines are local terrain features such as forested
areas and bluffs (wnich may make the lines more dif ficult to
see) and the heights at which birds normally fly when
passing over these areas. At Prairie Island it appears

that birds strike the lines and are killed more often where
vegetation below the lines is low than where it is high.
Un fortu nately , this was difficult to demonstrate because of
t:ie scarcity of forest habitat. Bird losses can be reduced
in this situation by locating transmission lines so they are
below the tops of trees whenever possible. The birds
would then fly higher than the trees, or at least " flare up"
to clear the trees and thus miss the wires.
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Table 3.1-1 Summary of birds collected by species under the
transmission lines from the Prairie Island Nuclear
Generating Plant

Number
Species Found Percent

Mourning dove 73 16.1

Starling 71 15.7

Red-winged blackbird 33 7.3

Common grackle 33 7.3

Brown-headed cowbird 26 5.7

Unknown unknown 21 4.6

Ring-necked pheasant 20 4.4

American coot 17 3.7

Sora rail 11 2.4

Robin 10 2.2

Vesper sparrow 9 2.0

Wood duck 8 1.8

Dark-eyed junco 8 1.8

Unknown sparrow 8 1.8

Western meadowlark 7 1.5

American goldfinch 7 1.5

Unknown warbler 6 1.3

Unknown thrush 5 1.1

Ovenbird 5 1.1

Eastern meadowlark 4 0.8

Killdeer 4 0.8

Catbird 3 0.7

Mallard 3 0.7

Rock dove 3 0.7

House wren 3 0.7

Common snipe 3 0.7

277 189Northern oriole 3 0.7

Rose-breasted grosbeak 2 0.4

House sparrow 2 0.4

Black duck 2 0, 4 g.
3.1-13 W
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Ta?.C e 3.1-1 (Continued)

Number
Species Found Percent

Red-eyed vireo 2 0.4

Yellowthroat 2 0.4

Tree swallow 2 0.4

Savannah sparrow 2 0.4

Great blue heron 1 0.2

Hungarian partridge 1 0.2

Swamp sparrow 1 0.2

Chestnut-sided warbler 1 0.2

Tennessee warbler 1 0.2

Field sparrow 1 0.2

Ruddy duck 1 0.2

Green heron 1 0.2

Ruby-throated hummingbird 1 0.2

Yellow-shafted flicker 2 0.4

Short-billed dowitcher 1 0.2

Pectoral sandpiper 1 0.2

Spotted sandpiper 1 0.2

Semi-palmated sandpiper 1 0.2

Pied-billed grebe 1 0.2

Blue jay 1 0.2

White-throated sparrow 1 0.2

Tree sparrow 1 0.2

Blackpoll warbler 1 0.2

Hooded merganser 1 0.2

Unknown duck 1 0.2

Rusty blackbird 1 0.2

Song sparrow 1 0.2

Virginia rail 1 0.2

Total 443 96.9
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3.2 REPORT ON PRAIRIE ISLAND PRAIRIE ES'iABLISHMENT
OPERATIONS FOR 1978

3.2.1 INTRODUCTION

Efforts at restoration of prairie vegetation at the Prairie

Island project began in 1974 when a small stand of remnant

prairie grasses was burned. Burning of this, and additiont1

areas, has continued intermitterRly since that time, the

latest burns occurring in the spring of 1978. These areas

include, besides the original stand, grassland vcgetation

characteristic of abandoned farmland, composed in large part

of foreign, weedy g r a s .a e s such as quack grass and brome

grass, with a mixture of n ativ e species as well. Also, a

large area of willow growth, interspersed with g rassl and ,

has been burned as part of the prairie restoration work.

These " Prairie Restoration Areas" are referred to as "PRAs"
throughout the remainder c,f this report.

A second aspect of prairie re sto ra tio n began during late

June and early July of 1975 when certain areas near the

power plant were plowed and seeded with prairie grasses
and forbs. The areas plowed and seeded were adjacent to,

and or ig inally part of, the weedy, old-field grasslands

scheduled for burning during subsequent years. As such,

they provided excellent comparative plots to s t ud y the

efficiency of the two restoration methods, and to monitor

the development of the two types of areas, side by sloe.

These "Replowed and Planted Areas" will be referred to

as "RAPAs" throughout the remainder of tuis report. One of

the RAPAs was burned in the spring of 1978.

3.2.2 DESCRIPTION 01 aTUDY AREA

Three PRAs and two RAPAs were studied. Most of the areas

occurred on fairly level, very sandy ground, recovering from
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abandonment of f a .m ing practices. These areas were gener-

ally characterized by weedy grassland vegetation, with
varying amounts of native species. Portions of some
areas contained depressions, where the soil was wetter and

of a heavier texture, and were occupied by dense growths of

young willows. In addition, dredge deposits in certain

locations created highly xeric cond i t ic ns , with very sparse

ve g e t a t io n .

PRA 1 and RAPA 1 were located entirely on level, sandy

ground, the vegetation of the RAPA being originally (i.e.,

pre-plowing) part of the grassland occurring on the PRA.

PRA 2 and RAPA 2 were located in a similar situation,

although between eight and ten percent of each area included

a depression containing young willow growth. The third
area s tud ie s , PRA 3, was divided into two sections. PRA 3A

included grassland vegetation, approximately 27 percent

dense willow growth, and 29 percent xeric sand deposit. PRA

3B was largely grassland, but included about 36 percent
willow growth.

More complete descriptions of the study areas can be found

in Dueholm 1976.

3.2.3 METHODS

During 1978 analyses were made of the vegetation, bird

populations, and small mammal populations along transects

through each of the six areas (PRAs 1, 2, 3A, and 3B, and

RAPAs 1 and 2).

Descriptions of the transects and methods can be found in

Dueholm 1978.

Briefly, vegetation was sampled using the point-f rame method

(Goddard and Richardson 1973). Each transect was sampled

3.2-4



once in 1978 in late August (transects were generally
sampled twice in previous years). Nomenclature generally

follows Gleason and Cronquist (1963). 110 we v e r , in choosing

common names, reference was also frequently made to Britton

and Brown (1913) for names of frequently unnamed species

(e.g., sedges), and to Rock (1974), for more current names

of many species. Plants will be referred to by common name

throughout the text of this report. A list of common and

scientific names for all plants is found in Appendices

A3.2.1 to A3.2.6. All transects were sampled by the author.

Bird populations were sampled once a week during July and

August in the early morning by Wayne Norling of tne Univer-

sity of Wisconsin, River Falls Biology Department (in

previous years the sampling was done largely by the author).

Small mammals were sampled in early October. Trapping was

done by 4ary Schmidt at the University of Wisconsin, River

Falls Fiology Department, who also tabulated the data.

Popul l' ion estimates were made using the Schnabel Method

(Godosed and Richardson 1973). Small mammal trapping had

been done in previous years by Wayne Norling.

The assistance of Mr. Norling and Ms. Schm id t is greatly

appreciated. Also, Ms. Schmidt and Ms. Marianne fle iske l l

assisted in data recording during the po in t- f r am e sampling

in August. Without the help of these people, many f acets of

the 1978 study would not have been possible because of my

time limitations, and their contributions are hereby great-

f ully acknowledged.

3,2.4 RESULTS

For references to 1975, 1976, and 1977, please see Dueholm

1976, 1977, and 1978, re spe ct iv ely .

On May 3, 1978, PRAs 1 and 3 and RAPA 1 were burned. }[7 }
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3.2.4.1 Vegetation

Figures prepared for the previous report (Dueholm 1978) to

help visualize behavior of major species through three years
were amended to include 1978 data. In addition, graphs were

'epared to illustrate behavior of certain groups of plants

(such as annuals and planted species) and bare ground during
the four years of the study. In these figures the first

date represents the year before the first burn on the PRAs,

or the year of the planting on the RAPAs. The 1976 dates

represent s u;nme r and fall immediately after the burn on the

PRAs, and the first full growing season on the RAPAs, the

1977 dates representing the secona growing season following
the burn, and the second full growing season on the RAPAs.

The 1978 date represents late summer following the second
burn 01. PRAs 1 and 3, the first burn on RAPA 1, the third
full growing season on RAPA 2, and the third season follow-
ing the initial burn on PRA 2. The 1978 date is approxi-

mately midway between the two sampling dates in 1976 and
1977.

P RA 1

The 1978 species list for PRA 1 (Appendix A3.2.1) contained

64 species. The 1977 list contained 77 species, the 1976

list 56, and the 1975 list 70 species. A s umm a ry of the

occurrence of species during the four years of the study is

presented in Appendix A3.2.7. It should be mentioned that

the species list for 1978 was based on observations during a

few days in August and is probably not complete.

The 1978 transect encountered 33 species (Table 3.2-1). The

number of species encountered along the transect in previous
years has ranged from 26 (late 1976) to 36 (1975).
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The behavior of certain species is illustrated in Figure
3.2-1, and ot annuals, biennials, and bare ground in Figure

3.2-7.

Fall witch-grass, the dominant species since 1976, remained

the dominant spe cie s in 1978. Its percent composition in

mid-August 1978 compares well with its composition in late

September 1977 (Figure 3.2-1, between 45 and 48 percent),

but is about 15 percent less than in late 1976, following

the initial burn on PRA 1. Quack grass declined in 1978,

from near 25 percent in 1977 to 18 percent in 1978. This

species had also decreased following the 1976 burn and
increased in 1977 (Figure 3.2-1).

Annuals and biennials, treated as a group, decreased follow-

ing both the 1976 and 1978 burns (Figure 3.2-7), as ex-

emplified by ragweed (Figure 3.2-1). Conversely, bare
ground increased following each burn.

Five species in 1978 had composition values of two percent
or greater. In 1977 seven species had such values on the

early transect, five on the late; in 1976 four species on
each date, and in 1975 ten species exceeded two percent.

RAPA 1

The 1978 RAPA 1 s pe cie s list (which, as for the PRA, was

based on limited observations) contained 40 species (Appen-
dix A3.2.2), as opposed to 63 in 1977, 43 in 1976, and 39 in

1975. Species occurrence during four years is presented in
Appendix A3.2.8.

The 1978 transect recorded 20 species (Table 3.2-2). The
range in number of species has been from 18 (1975) to 32
(early 1977).

277 212
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The behavior of certian species is represented in Figure
3.2-2, and that of certain groups of spec in Figure-'

3.2-10.

Quack grass, which had increased from i 1975 low of 8

percent to a 1977 h ig h of 29 percent, decreased in 1978,

following the first burn on RAPA 1, to 6 percent. Sweet

clover also decreased in 1978, to 0.1 percent over the

entire transect (it had been a pprox im atel y 4 percent in

1977). This was especially apparent in the transect segment

41 through 60 where, in 1977, sweet elover had 20 percent
composition. The composition in this segment in 1978 was

only 0.5 percent (Table 3.2-2).

Six of the planted prairie species had values greater than

two percent in 1978. Four of these (Indian grass, big and

little bluestem, and switch-grass) had values greater than

10 percent, ranging to as high as 21 percent. These four,

plus side-oats g r am a , were the dominating species in 1978

(Table 3.2-2). Also, all six species increased in composi-

tion (to varying degrees), compared with 1977 (Figure
3.2-2). Total composition of planted species has increased

steadily since t he ir first appearance, from 21 (5 species)

and 25 percent (7 species) in 1976, early and late, to 46

(6 species) and 52 percent (same 6 species) in 1977. These

same six species in 1978 increased to 79 percent total
composition ( Figure 3.2-10) . Three planted species were not

recorded at all in 1978: buffalo grass, gayfeather, and

yellow or prairie coneflower. (,ayfeather has never been

found on the area and coneflower has never been represented

by more than one or two ind iv idual s . Also, buffalo grass

has never been ccmmon, not exceeding 0.2 percent on transect

samples.

Commensurate with the increase in planted species has been a

decrease in annuals and biennials (Figure 3.2-10). Annuals

277 2133.2-8



and biennials, which contributed 83 percent in 1975, follow-

ing planting, contributed only one percent in 1978. Bare

ground, which increased in 1976 to near 15 percent, de-

creased in 1977 to near 10 percent, and was close to this

figure in 1978 (Figure 3.2-10).

PRA 1 versus RAPA 1

In 1978, 31 species were found both among the 64 species on

PRA 1 and the 40 on RAPA 1. In 1977, 51 species were in

common (total of 77 on the PRA, and 63 on the RAPA). In

1976, 56 species were on the PRA species list, 43 were on

the RAPA list, with 33 of these species in common. Finally,

in 1975, 20 species were found among the 70 on PRA 1,

and among the 39 on RAPA 1.

Quack grass in 1978 was approximately 12 percent less on the

RAPA, compared with the PRA. In 1976 and 1977 percentage of

quack grass was greater on the RAPA, by 3 to 9 percent.

This species decreased on both areas in 1978, but the

decline was much greater cn the RAPA (cf. Figures 3.2-1

a nd - 2 ) . Fall witch-grass continued to be the major species

on the PRA but, as in previous years, contributed very
little to the RAPA vegetation. Bare ground followed some-

what similar trends on both areas, increasing from 1975 to

1976, ' hen decreasing in 1977, followed by an increase in

1978. Percent composition of bare ground for the two area-

was within 1.5 percent for 1978.

A steady decline in annuals and biennials has occurred on

RAPA 1 (Figure 3.2-10), whereas a good deal of fluctuation

has occurred on PRA 1 (Figure 3.2-7). Here annuals and

biennials showed declines after burns in 1976 and 1978, but

increases in 1977 when there was no burn.

277 2 n
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As in 1977, the RAPA had more species contributing two
percent or greater composition than the PRA (7 versus 5).

Included among those on the RAPA were many of the planted
species, which did not occur on the PRA transect. However,

as in 1977, four prairie species were on the 1978 species
list for the PhA (Appendix A3.2.1). These four were
Indian grass, big and little bluestem, and switch-grass.

Switch-grass was present at the initiation of the s t ud y in
1975, while the others were not noted until 1977.

PRA 2

The 1978 species list for PRA 2 (based on l im ited observa-
tions) contained 51 species (Appendix A3.2.3). In 1977
there were 97 species on the list. In 1976 the first
comprehensive species list for PRA 2 contained 82 species.
The occurrence of species during these three years is
presented in Appendix A3.2.9.

The transect for 1978 encountered 42 species (Table 3.2-3).
The range in species has been from 34 (late 1977) to 46
(1975).

In 1975 nine points along the transect were located in an
area of willow growth. Since there are 100 points along the
transects, this indicates that nine percent of the transect

was located in willow growth. Similarly, in 1976 seven

percent (early sample) and eight percent (late sample)
of the transect was in willow growth. In 1977 six percent

of the early transect and seven percent of the late transect
were among the willows. In the 1978 sample, eight percent
of the transect was in willow growth.

The behavior of certain species for four years is depicted
in Figure 3.2-3. The behavior of annuals and biennials, and
the amount of bare ground is presented in Figure 3.2-13.
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Percent composition of quack grass remained relatively
unchanged from 1977 (near 36 percent) and was still the

dominant species on PRA 2 in 1978 (Figure 3.2-3). Fall

witch-grass increased from 6 percent in 1975 to a high of 13

percent in late 1976 (following a spring burn). In 1977

this species decreased to eight percent on the late sample.

In 1978 fall witch-grass increased to 13 percent, essenti-

ally regaining its composition value after the single burn

in 1976. Ragweed, following a decrease in 1976, increased

to 10 percent in 1977, 7 percent higher than its original

1975 value. In 1978 ragwoed decreased to only 0.3 percent

(Figure 3.2-3). This was the trend observed in all annuals

and biennials (Figure 3.'-13). After a decrease following

the spring 1976 burn, a steady increase occurred through

late 1977. The 1978 data show a decrease from late 1977, to

near the early 1977 value (approximately 16 percent).

Kentucky bluegrass decreased following the burn in 1978, and

has continually increased since then to a high of 9 percent

in 1978 (original value was near 14 percent in 1975). Sweet

clover also increased in 1978 as it did in 1977. Bare

ground increased following the 1976 burn from 5 percent in

1975 to 17 percent in early 1976. Bare ground has s te ad ily

decreased from that point to a 1978 low of three percent.

species on the 1978 transect had composition values of

tv percent or greater. In 197/ seven species had such

values on the early transect and eight on the late transect.

Nine species in early 1976, seven in late 1976, and ten in

1975 had such values.

RAPA 2

The 1978 species 1ist for RAPA 2 (based on 1imited observa-

tions) contained 64 species ( Append ix A3. 2. 4 ) . The species

list for 1977 contained 102 species, and that for 1976,
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the first comprehensive list for this area, contained 79
species. Appendix A3.2.10 presents the occurrence of
species during the three years.

In 1976 the transect through RAPA 2 encountered 37 species
(Table 3.2-4). The range in number of species for previous

years has been from 27 (1975) to 48 (late 1976).

Seven percent of the transect occurred in an area of willow

growth in 1975, nine percent in early and late 1976 and

early 1977, eight percent in late 1977, and ten percent in
1978.

In Figure 3.2-4, selected species are presented graphically
from 1975 through 1978. Also, certain groups of plants and

bare ground are presented in Figure 3.2-16.

Quack grass, roughly equivalent in 1976 and 1977 (nearly
seven percent on both late samples), exhibited 3 very slight
decrease in 1976 (to six percent). Smooth or awnless brome
grass increased slightly from 1976 to 1977 (four percent in
early 1976 to eight percent in late 1977), and then dropped
slightly in 1978 (to six percent) . Annuals and biennials as

a group declined continually from 1975 (72 percert) to
1978 (4 percent) (Figure 3.2-16). The behavior of the
annual grass, green foxtail (Figure 3.2-4), is typical of
this trend. Bare ground, between 10 and 15 percent in 1975
and 1976, was between 5 and 10 percent in 1977 and 1978.

The major species from 1976 through 1978 has been the

planted prairie grass ( side-oats grama, Figure 3.2-4). For
morc of the sample this species has consistently ranged
between 20 and 22 percent composition. Total composition

contributed by the planted species has continually increased
from 1976 (Figure 3.2-16). In early 1976, 5 planted species

contributed 27 percent composition, while in late 1976, 7
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species contributed 36 percent, and in late 1977, 6 species
had a total of 62 percent. In 1978 the same six species had

a total of 70 percent composition. Each of these six
species has had composition values of greater than two

percent since early 1977 (cf. Figure 3.2.4). Eight of the

nine planted species appeared in 1978 (Appendix A3.2.4), but
two of these (buffalo grass and prairie coneflower) were
very infrequent, not apoearing in the transect data.
Coneflower was represented by only two or three individuals.

The ninth planted species, gayfeather, has only appeared

once (in 1977), and was represented at that time by a single

individual.

PRA 2 versus RAPA 2

The 1978 species list for PRA 2, with 51 species, had 36 in

common with the 64 on the RAPA 2 list. In 1977, 77 species

were found among the 97 on the PRA and the 102 on the RAPA.

In 1976, 51 spe cie s were on both lists, the PRA having a
total of 82 species and the RAPA 79. No comprehensive

species lists were made for the areas i.- 1975.

Quack grass has consistently contribu_ed approximately
one-third of the composition on the PRA and less than

one-tenth of the RAPA (with a slight decrease from 1976 to

1978). Fall witch-grass, generally fluctuating around ten

percent on the PRA, has never been above one percent on the

RAPA. Likewise, Kentucky bluegrass, which has had values

between 5 and 15 percent on the PRA (ercept after the 1976

burn, when percent composicion was less than one percent),
has only once been above one percent on the RAPA (1.3
percent in 1975). A continual decrease in annuals has been
apparent on the RAPA to less than four percent in 1978. The

PhA has exhibited a year-to-year fluctuation in amounts of

annuals (cf. Figure 3.2-13), with a total of 16 percent in

1978. Sweet clover in 1978 amounted to 8 percent of the PRA
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( a slight increase over late 1977), but only 0.3 percent on

the RAPA ( ;* decrease from 1977). Bare ground has decreased

on PRA 2 following an initial increase in early 1976. Bare

ground has also decreased overall on the RAPA, but at a

slower rate, and with greater fluctuation (cf. Figures

3.2-13 and 16).

The planted prairie grasses, which contributed 70 percent

to the RAPA 2 vegetation (Figure 3.2-16), were not found

along the PRA transect nor listed on the 1978 species list

for PRA 2.

PRA 3A

The 1978 PRA 3A species list contained 88 species ( Appendix
A3.2.5), based on limited observations. The list for 1977

contained 85 species and the 1976 list (not entirely com-

plete) 57 species. The occurrence of species during these

three years is presented in Appendix A3.2.11.

in 1978 there were 46 species encountered along the transect

through PRA 3A (Table 3.2-5). The range in previous years

has been from 39 species (late 1977) to 54 (early 1977).

Twenty-six percent of the transect was located in willow

growth in 1975, 27 percent in early 1976, 25 percent in late

1976, 28 percent in early 1977, 25 percent in late 1977, and

27 percent in 1978. In addition, approximately 29 percent

of the transect through PRA 3A has been located in a highly

xeric sand depo s i t , essentially the last 30 points of the

transect.

Figure 3.2-5 illustrates the behavior of certain species

during four years, and Figure 3.2-19 the behavior of select

groups of species, as well as bare ground.
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Quack grass, which had remained fairly constant from.1975

through 1977 (ranging between 33 and 36 percent composi-

tion), decreased to 27 percent in 1978 following the second

burn on this area, 9 percentage points Jess than in late
1977 (Figure 3.2-5). Reed canary grass has gradually
increased since 1975, to 10.5 percent in 1978. Kentucky

bluegrass decreased following the 1976 burn, increased in

1977, and decreased again following the 1978 burn (Figure

3.2-5). Bare ground, following an increase after the 1976

burn, decreased in 1977. The amount of bare ground in 1978

was intermediate between the two sample values in 1977
(Figure 3.2-19). Annuals and biennials decreased after the

first burn, and have increased rather steadily ever since to

a high of 41 percent in 1978 (Figure 3.2-19). Twenty-five

of these percentage points were contributeo by sweet clover,

a biennial (Table 3.2-5). This species increased from 1976

through 1977, and again in 1978 to its current high point

(sweet clover originally declined from 1975 to 1976,

following the first spring burn, cf. Figure 3.2-5). The

total composition of species associated with willow growth
(e.g., mad-dog skullcap, rough hedge nettle, sneezeweed,

reed canary grass, three-seeded mercury, and others) has

fluctuated from year to year in a gradual increase, begin-

ning with 8 percent in 1975, and reaching a high of 16
percent in 1978 (Figure 3.2-19). During years with two

sample dates the early sample has been higher.

In 1978 seven species had values of two percent composition

or greater. In early 1977 seven species had such values; in

late 1977 seven spe c ie s . Fight species were greater than

two percent in early and late 1976, with seven exceeding

this value in 1975.

PRA 3B

In 1978 the PRA 3B species list (based on limited observa-

tions) contained 33 species (Appendix A3.2.6); in 1977, 97
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species were on the list, and in 1976, 56 species (the 1976

list, as on PRA 3A, was incomplete). Occurrence of these

species during the three years is presented in Appendix
A3.2.12.

The 1978 transect through PRA 3B encountered 46 species
(Table 3.2-6). In previous years the range has been from 41

species (late 1976 and late 1977) to 48 (early 1977).

In 1975, 21 percent of the transect was situated in willow

growth; in early 1976, 35 percent (14 percent in denser

growth), and in late 1976, 23 percent f11 percent in dense
growth) was in willows. In early 1977, 30 percent of the

transect was in willows (10 percent in dense growth), in

late 1977, 33 percent was in willows (with 11 percent in

dense growth), and in 1978, 36 percent was in willows (13
percent in dense growth). Also, five percent of the tran-

sect points in 1978 (60 to 64) were located in a weedy patch
of thistles (primarily Canada thistle) .

The behavior of select species is presented in Figure 3.2-6,
while the reactions of certain groups of species during the
four study years are presented in Figure 3.2-20.

Quack grass has fluctuated rairly consistently around 38

percent composition since the initiation of the study in
1975 (Figure 3.2-6). Nodding wild rye, which d ecreased
following the 1976 burn, increased in 1977, and decreased

again, following the 1978 burn (Figure 3.2-6). Kentucky

bluegrass also decreased following each burn, with an
increase during the interim (1977). The amount of sweet
clover, wh.ich increased from 1976 to 1977, remained un-

changed in 1978, near its 1977 value of nine percent.

Percent composition of willows along the transect (primarily
sandbar willow) has ranged from ore in 1975, to three and

0.6 in 1976 (ea-ly and late samples, respectively), two and
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one in 1977 (early and late) to a high of 5.5 percent in
1978. The trend in bare ground on PRA 3B parallels that on

3A (cf. Figures 3.2-19 and 20), as does that found in

annuals and biennials, except that a slight decrease

occurred from late 1977 to 1978 on PRA 3B (?igure 3.2-20),

while a substantial increase occurred for this time period

on 3A (Figure 3.2-19). Similar trends have also occurred in

willow associates, as a group, o's both areas, although total

composition has been somewhat greater on 3B.

Certain species, although not contributing a large amount to

the total composition, are abundant in localized segments of

the transect. Indian hemp, for instance, had a transect-

wide value of near two percent in 1978. However, all

individuals of this species were found in the transect

segment 41 - 50 (Table 3.2-6). The trend over four years of

this species, in this particular segment,is of interest. In

1975 none were recorJed. In early 1976 three percent of

this segment was contributed by Indian hemp and in late 1976,

one percent. In early 1977, 10 percent composition was

reached en the early s ample , and zero on the late sample.

Finally, in 1978, 19 percent of this segment was contributed

by this species. Similarly, in the segment 61 - 70, Canada

thistle increased from zero in 1975, to a late 1976 high of

13 percent, and a late 1977 "igh of 26 percent. In 1978

the percentage d ropped to 18 parcent (Table 3.2-6). Canada

thistle has been restricted to date to this ten-point

segment.

Eight species had values of 2 percent composition or greater

in 1978, whereas in early 1977, 10 species had such values,

and in late 1977, 8 species were greater than 2 percent. In

early 1976, 12 species were greater than 2 percent, in late

1976, 6 species, and in 1975, 9 species.
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PRA 3A versus PRA 3B

In 1978, 60 species were found among the 88 species or PRA
3A as well as among the 83 on PRA 3B. In 1977, 66 species

were in common with 85 on 3A and 93 on 3B. In 1976, 34

species were included among the 57 on PRA 3A, and among the
56 on 3B.

As in previous years, PRAs 3A and 3B are quite similar, and
c'h remain dominated by quack grass and sweet clover

(Tables 3.2-5 and 6). Nevertheless, these species exhibited

somewhat different reactions on the two areas in 1978.
Quack grass, for instance, decreased on 3A, while remaining
relatively unchanged on 3B. Conversely, sweet clover

increased from 17 (late 1977) to 25 percent (1978) on 3A,
wh il e remaining constant on 3B (near 9 percent). Reed

canary grass continued to increase on 3A to 10.5 percent in
1978. On 3B it contributed three percent, similar to the

values for 1977. Nodding wild rye continued to be more

abundant on 3B than on 3A and to be slightly more prevalent
on 3B than * rd canary grass (reed canary grass being more
prevalent o: a). The 1978 increase in willows in the

transect data was more noticeable on 3B, where 5.5 percent
composition occurred (versus one percent on 3A, which was

approximately the early value in 1977). Twenty-seven

percent of the 3A transect line is located in willow growth,
whereas 36 percent of the 3B line is within willow growth.
Although the pat tern in response of willow- a s soc ia ted

species was the same on each area, total composition of such
species has been greater on 3B, and increases have been

greater on 3B for comparable time periods (cf. Figures
3.2-19 and 20). Similar trends have also been observed in
annuals and biennials fo r each area, until 1978, when this

group increased to over 40 percent on 3A and decreased

slightly on 3B (to near 16 percent). Trends in bare ground

have also been the same for the two areas (Figures 3.2-19
and 20).

3.2-18
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3.2.4.2 Birds _

Table 3.2-7 presents results of the 1978 bird s t ud y . As in i

previous years, a weighted density for each area was cal-

culated, taking into ar: count the number of counts made of a
transect and total area censused (see Dueholm 1976 for
mechanics of this calculation), allowing better comparisons

| of popul at ions o f dif fe rent a*eas and years. In addition,
I

weighted densities for individual species on each area were
d e t e rm ined for each of the four s t ud y years and are pre-
sented in Table 3.2-8. The areas in order of d e cre.3 s i ng
total density in 1978 were: combined PRA 3 transects, 5.11

- birds per hectare; PRA 1, 3.31 birds per hectare; RAPA 2,
'

2.03 birds per hectare; FRA 2, 1.83 birds per hectare; and
RAPA 1, 1.53 birds per hectare. The deviation of these
densities from previoun years can be seen in Table 3.2-8.

Gcaphs were prepared f rom the density data in Table 3.2-8 to
help visualize fluctuations in densities of major bird

species on each area during the four years of the study. In

these f igures certain sr tec are grouped under one heading.
For instance, "All Swallo, ludes any species of swallow

recorded, plus the purple mu.ctin, and " Grassland Sparrows"
includos the savannah, vesper, and grasshopper sparrow.

On PRA 1 in 1975, 43 individuals of nine species were
recorded from nine counts. In 1976 eight individuals of

| fmr species were recorded (four counts), whereas in 1977,
ndividuals of five species were recorded (eight counta)..

| 1,. 1978, from six counts, 35 individuals of seven species
were recorded (Table 3.2-7). Total density decreased

from 2.74 in 1975 to 1.15 in 1976, increased slightly in
1977 to 1.72, and increased still further in 1978 to 3.31
birds per hectare.
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Four-year densities of the major species are presented
graphically in Figure 3.2-8. The most abundant species in

1978 was the mourning dove, with 51 percent of the total

individuals (4 percent in 1977, zero in 1976, and 63 percent
in 1975). The density of this species followed a similar

pattern (Table 3.2-8 and Figurc 3.2-8), being near 1.7 birds

per hectare in 1975 and 1978. Western meadowlarks, which

contributed 50 percent in 1977, 38 percent in 1976, and 14

percent in 1975, contributed 20 percent in 1978. Again,

this pattern is reflected in the weighted densities of this

species (Figure 3.2-8). As a group, swallows had greater

densities in 1976 end 1977 and were not recorded in 1978
(Figure 3.2-8). Conversely, grassland sparrows, taken as a

group, had higher densities in 1975 and 1978, not being

recorded in either of the intervening years (Figure 3.2-8).

Three-fourths of this density in 1978 was attributed to

savannah sparrows, the remainder to vesper sparrows.

In 1975 on RAPA 1, 61 individuals of nine species were

recorded (nine counts). In 1976 there were 20 individuals
of five species (four counts), while in 1977 nine species
totaled 37 individuals ( e ig h t counts). In 1978, 16 indivi-

duals of three species were recorded from six counts

(Table 3.2-7). Total density for the area decreased from

3.88 in 1975 to 2.87 in 1976, 2.66 in 1977, to a low o f 1. 5 3

birds per hectare in 1978.

Four-year densities of the major species are presented
graphically in Figure 3.2-11. Western meadowlarks increased
from 1975 to 1977 (Table 3.2-8), both in terms of weighted
density (0.254 to 0.861 to 1.08, for the three respective

years), and in terms of percent contribution to the total

birds censused in each year (7 to 30 to 41 percent, for the
three years, respectively). In 1978 a decrease occurred in

percentage (to 12.5 percent) and in density ( to 0.191 birds

per hectare). Ring-necked pheasants accounted for 15 percent
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| of the total individuals in 1975 and 22 percent in 1977.

The density values fo r these two years are essentially
identical (near 0.575). None were recorded during 1976
or 1978. The total density of swallows increased from 1975.

to 1976, decreased to a 1977 low, and increased again in
1978 (F gure 3.2-11 and Table 3.2-8). Grassland sparrows

were aparely present in 1975 and 1977, but absent in 1976
: and 1978. As evidenced in Figure 3.2-11, the mcurning dove

was the predominant species during 1975, 1976, and 1978,
wir nsiL e gJeat r than 1.0. The 1977 low was 0.144.

a

? A thouf L: rW rig dove r Lity in 1978 was less than in 1975

_ or .9~6, to percuntage value of total individuals was at

i t.s hignost (68.8 percent, compared with a previous high of
-

46 pes.ceat in 1975).

PRA 2 in 1975 had 27 individuals of seven species recorded
-

from four counts. Eight species with 41 individuals were

recorded in 1976 from three counts. In 1977 from eight:

_ counts, 97 individuals of 15 species were present. In 1978,

9 10 species provided 68 ind iv iduals from six counts (Table
a
_T 3.2-7). Total density increased from 1.09 in 1975 to a

high of 2.0 in 1976. Since then it has declined slowly,1

first to 1.96 in 1977 then to 1.83 in 1978.
i
_

_

Densities of major species are graphed in Figure 3.2-14. As

seen in this figure, the density of western meadowlarks
; increased from 1975 to a 1976 high of 0.861. During both

1976 and 1977, this was the predominant species on PRA 2,
_

: but declined in density in 1977, and again in 1978. Its

percentage of total individuals followed a similar trend,

with a high of 41 percent in 1976 and a low of 13 percent in
1978. Ring-necked pheasants contributed 4 percent in 1975,

h zero in 1976, 24 percent in 1977, and 3 percent of total

individuals in 1978. Corresponding density values are
0.040, 0.0, 0.465, and 0.054. Thus, both percentage and

-

density for this species in 1978 are equivalent to values in
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1975. Mourning doves accounted for 37 percent of total
individuals in 1975, 35 percent in 1978, and lesser values

in the intervening years. The density data follow a

slightly different pattern, increasing from 1975 (0.404)
to 1976 (0.701), decreasing in 1977 (to 0.283), finally

increasing in 1978 te 0.464, fairly close to its o rig inal

1975 value (Figure 3.2-14). Thus, three species (ring-

necked pheasant, western meadowlark, and mourning dove) have

similar densities in both 1975 and 1978, with different

degrees of variation between these dates (cf. Table 3.2-8

and Figure 3.2-14). A steady increase in goldfinch density

has occurred from 1976 onward (Figure 3.2-14).

RAPA 2 in 19.5 had five individuals of two species from

four counts, while in 1976, 19 ind iv iduals of four species

were re cord ed from three counts. In 1977, 51 indiv iduals

representing 14 species were recorded from e igh t counts.

Sixty-nine individuals of 8 species were recorded in 1978

from six counts (Table 3.2-7). Total densities have in-
creased from 1975 to 1978, from 0.221 in 1475, to 1.12 in

both 1976 and 1977, and 2.03 in 1978 (Table 3.2-8).

Densities of major species have been graphed in Figure
3.2-17. Ring-necked pheasants. the predominant species
during sampling in 1977 (24 percent of total), have not been

recorded for the remaining sample periods. American gold-

finches had similar densities in 1976 and 1978, with a

decrease in 1977 (Figure 3.2-17). Percentage for this

species has ranged from 42 percent in 1976, to 26 percent in

1978, with 18 percent in 1977. None were recorded in 1975.

Mourning doves, with 16 percent as a high from 1975 to 1977,

accounted for 36 percent of total ind iv iduals in 1978, with

a density, previously only as high as 0.177 (in 1976)

increased to 0.736. Densities of western meadowlarks were

low in 1975 and 1977 (0.088 for each year) anc moderate in

1976 and 1978 (0.413 and 0.235, respectively) (cf. Figure
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3.2-17). Grassland sparrows first appeared in 1977 and

were present in 1978, but had low densities in both years.

PRA 3 (combined A and B Trandects) has consistently had the
highest numbers of individuals and species. In 1975, from 4

counts 190 indiv idu als were recorded, from 22 species. In

1976, from 3 counts, 18 species had 137 indiv iduals . And in

1977, 21 spe cies provided 202 individuals (from 6 counts).

Finally, in 1978, 169 individuals of ten species were re-

corded from 6 counts (Table 3.2-7). Total densities have

also been consistently higher on this area, although gentr-

ally declining through the four s tud y years. In 1975 the
density was 8.63 birds per hectare. In 1976 the density
was 8.29, in 1977 6.11, and in 1978 it had dropped to 5.11
birds per hectare.

Densities of several species are presented in Figure 3.2-21

(note the change in key for this f ig ure , compared with the

previous four figures for bird densities). The density of

American goldfinches declined following the 1976 burn on PRA

3, increased in 1977 (greater than full recovery), and

decreased following the 1978 burn to a level conparable
with that in 1976. While this was clearly the predominant

species from 1975 to 1977, it was not so in 1978 (Figure

3.2-21), when it was exceeded in density by mourning doves.
Mourning doves in 1978 were twice as dense as in any pre-
vious year, and had higher densities in years immediately

following burns (Table 3.2-8). The ring-necked pheasant has

never contributed over 8 percent (1975) of the total indivi-

duals, but has had moderate densities on this area. This

amounted to 0.681 birds per hectare in 1975. Since then it

has ranged to 0.242 in 1976, 0.393 in 1977, and 0.091 in

1978. Indigo buntings have stead ily decreased from 1975

to 1978 (Figure 3.2-21). Certain species, e.g., the rose-

breasted grosbeak and house wren, which were present in

1975 and 1977, were not recorded in either 1976 or 1978,
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the years of burns on PRA 3. Also, song sparrows decreased

after the 1976 burn, increased in 1977, and were not re-

corded in 1978. Birds such as these, commonly associated

with the willow growth on PRA 3, have declined steadily as a
grouo since 1975, even though various species may have

experienced temporary increases (the yellow warbler, for

instance) (Figure 3.2-21). The decline of species asso-

ciated with the willows has been f rom a high of 727 total

density in 1975, to 1.817 in 1976, 1.026 in 1977, and 0.695

in 1978.

Five species found on PRA 3 in 1978 were not recorded on any
of the other areas (7 such species in 1977 and 12 in 1376).
Four species found on at least one of the other four tran-

sects were not recorded on PRA 3 (10 in 1977 and 4 in
1976).

3.2.4.3 Small Mammals

Eighty-five small mammals were trapped in early October of
1978 (Table 3.2-9). One hundred-two were trapped in 1977,
91 in 1976, and 25 in 1975. Nine species were represented

in 1978, only one of which had not appeared in previous

years (the least weasel, with one individual captured).

Seven species were captured in 1976 and 1977 and four in

1975. Only the Norway rat (one individual on PRA 3A in

1976) was not repeated in 1978. The deer mouse was the most
common species over all the areas in 1978, with 49 indivi-

duals, a substantial increase over previous years (3 indivi-
duals in 1977, none in 1976, and one in 1975). The most
common species in 1977 was the white-footed mouse with 70

individuals. This species had three individuals in 1978; in

1975 there were 21 (the most numerous species); in 1976

there were nina individuals. In 1976 the most numerous

species was the western harvest mouse (69 individuals); in

1975 none were captured, in 1977 nine were caught, and

777 '? 9 0
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in 1978 seven were trapped. One meadow vole was caught in

1975, two in 1976, eleven in 1977, and two in 1978. While

no thir teen-l ined ground squir rels were captured in 1975,

seven were in 1976 and 1977, and ten in 1978. Eleven

short-tailed shrews were trapped in 1978 (no more than two

in any previous year).

The areas, listed in order of decreasing population densi-

ties in 1978, were: PRA 2, 90.90 per hectare; KAPA 2, 84.63

per hectare; PRA 3A, 65.81 per hectare; PRA 3B, 62.64 per
hectare; RAPA 1, 47.01 per hectare; and PRA 1, 21.93 per

hectare. Table 3.2-10 summarizes changes in density for
each area, for each species caught. Deviations of total

densities from previous years can also be found in this

table. Graphs illustrating densities of major species for

each area over four years were constructed from the density

data in Table 3.2-10.

Total density on PRA 1 in 1975 was 22 small mammals per
hectare, which increased to 75 in 1976, decreased to 38 in

1977, and 22 in 1978 (Table 3.2-10). Fluctuations in

densities of major species on PRA 1 is presented in Figure

3.2-9. Total de r. 3 i t ie s on RAPA 1 were an initial 28 per
hectare, increasing to 38 in 1976, decreasing in 1977 to 19,

and increasing in 1978 to 47 (Table 3.2-10). Figure 3.2-12

illustrates the densities of the major species during four

years. The most abundant small mammal on each area in 1978
was the deer mouse, which had not been captured in previous

years on either area (a density of 6 was reached on the PRA,

25 on the RAPA). The most abundant species on both areas in

1977 was the white-footed mouse. Densities on the PRA
ranged from 19 in 1975, to 9 in 1976, to a 1977 high of 28

per hectare. None were captured in 1978 (Figure 3.2-9). On

RAPA 1 densities for this species were at a hig h of 25 in

1973, decreased to 6 in 1976, and increased to 13 in 1977.

None were P ptured in 1978 (Figure 3.2-12). In 1976 t .e
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western harvest mouse was the predominant species on both
areas, with a density of 47 on the PRA and 31 on the RAPA.
None were caught in 1975, and densities were low in both

1977 and 1978 (cf. Figures 3.2-9 and 12). Thirteen-lined

ground squirrels had a high density in 1976 of 19 per
hectare on PRA 1 and low densities in all other years, and
none were caught on the RAPA until 1976, when a density
of 3 was attained (Table 3.2-10). Short-tailed shrews had a
1978 density on RAPA 1 of nine, while none were recorded on
PRA 1.

On PRA 2 total density increased from 13 in 1975, to 84 in
1976, and 113 in 1977, decreasing in 1978 to 91 (Table
3.2-10). Four-year densities of major species are presented
in Figure 3.2-154 RAPA 2 density decreased slightly from 25
in 1975 to 22 in 1976, but increased to 82 in 1977 and 85
in 1978 (Table 3.2-10). Figure 3.2-18 illustrates the

four-year densities of major species for RAPA 2. As on PRA
and RAFA 1, deer mice had the highest densities in 1978 for
both PRA and RAPA 2 and were not recorded in previous years.
The PRA density reached 75 per hectare, that of the RAPA 63.
White-footed mice, with highs in 1976 for each area (94 on
PRA 2 and 47 on RAPA 2), were not recorded in 1976; they
had 1975 densities of 9 on the PRA and 25 on the RAPA.
Densities were low in 1978, the species being represented
only on the PRA, with a density of six (Figure 3.2-15 and
18 and Table 3.2-10). Western harvest mice had high peaks
in 1976. None were caught on either area in 1975, and

had high densities of 68 (PRA 2) and 22 (RAPA 2) in 1976,
which declined to zero in 1977 on the PRA, 6nd six on the
RAPA. Densitie s of three for each area were obtained in
1978 (Pigures 3.2-15 and 18). Meadow voles had densities
of nine for each area in 1977, out were not recorded in 1978
or previous years. Thirteen-lined ground squirrels had

densities of 13 in 1976, and 6 in 1977 and 1978 on the PRA,
and a density of 19 in 1977 and 13 in 1978 on the RAPA
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(Table 3.2-10). The short-tailed shrew had a density of six

on the RAPA in 1978, zero in previous years, a rid was not

captured on PRA 2.

PRAs 3A and 3B had the lowest total densities of all areas

in 1975 and the highast in 1976 and 1977, with intermediate

dansities in 1978. Densities on 3A ranged from 3 in 1975,

to 107 in 1976, 125 in 1977, and 66 in 1978, while those on

3B ranged from 9 (1975), to 187 (1976), to 119 (1977), to 63

(1978) (Table 3.2-10). Four-year densities of major species

on P RA 3A and 3B are illustrated i t. Figures 3.2-22 and 23,

respectively. As on all previous areas, the deer mouse was

the predominant species in 1978, with a density of 31 on 3A
and 50 on 3B, On 3A in 1975 this species had a density of

three (zero in intervening years), while on 3B, in 1977, a

density of nine was reached (Figures 3.2-22 and 23). The
most abundant species in 977 was the white-footed mouse
(Figures 3.2-22 and 23). On 3A the density reached 110 per

hectare and had been 6 in 1976. The density was zero in

1975 and 1978. On 3B the 1977 high density was 94, and

ranged from three to nine in the remaining three years. The

peak in 1976 was occupied by western harvest mice (Figures

3.2-22 and 23), at densities of 89 on 3A and 178 on 3B.

None was recorded in 1975 (there were six fewer in 1977 and
1978). Meadow voles have been present on both areas during

most years, but in low densities (Figures 3.2-22 and 23).

Thirteen-lined ground squirrels have also had low or non-

existent densities on these transects. Short-tailed shrews

were not represented on PRA 3B until 1978, when one indivi-

dual was caught. On 3A densities have ranged from zero in

1975, to 6 in 1976, 3 in 1977, to a high of 16 in 1978

(Table 3.2-10).
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3.2.S 3ISCUSSION

3.2.5.1 Vegetation

The results from 1978 are especially interesting, because
' hey illustrate the usef ullness of fire as a management tool
in prairie restoration at Prairie Island. As mentioned
in previous reports, fire should cause decreases in cool-
season, foreign, weedy grasses such as quack grass and
Kentucky ~ bluegrass, while stimulating desirable native spe-
cies such as fall witch-grass and many prairie grasses (see
Dueholm 1976 and 1977 for references). In 1978 quack grass

decreased on all areas burned in May, with the exceptior. of
PRA 3B, where it remained near a constant 38 percent compo-
sition. Kentucky bluegrass also decreased on all burned
areas in 1978. Conversely, quack grass did not decrease on
PRA 2, which was not burned in 1978. Also, Kentucky blue-

grass has continually increased on PRA 2 from a low in early
1976 (following the single burn on this area). Similar

respon se s are reported elsewhere (Curtis and Partch 1948;
Hill and Platt 1975). The influence of local site condi-
tions in dampening some of the effects of fire (Zedler
and Loucks 1969; Vogl 1974) are nonetheless still apparent
on PRA 3B, for example, where 36 percent of the transect
in 1978 was located in willow growth, and where quack
grass has not decreased. Fall witch-grass, where it has

occurred, has tended to increase following burns, especially
on PRAl. Bare ground has increased here also following
fire, while total composition of annuals and biennials
has d 7reased. This trend has been generally mirrored on
other areas, although bare ground actually decreased on the
PRA 3 transects, ag in implying the influence of local site
conditions.

Percentage of willows on the PRA 3 transects has tended to
increase following burns to as much as 5.5 percent on 3B in

3.2-2
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1978, and has been due in large part to increased sucker
growth. In addition, total points of transects located
within willow growth have exhibited a weak trend of increase

following fire, especially on 3B, a trend also followed by
willow associates (Figures 3.2-19 and 20). Although the

point-frame method of vegetation sampling, as used in this

study, appears to reveal relative changes in the willows, a

more quantitative analysis for shrub vegetation would permit
more accurate statements concerning them. Quadrat studies

of density, for instance, would allow a clearer picture

of year-to-year variability in willow growth. The original
obj ect ive in 1975, vever, was to quantitatively sampleF

herbaceous vegetation, and, in addition, time limitations in

1975 prohibited any quadrat analyses. The relaLoe changes

revealed by current methods do, in all probability, reflect

the actual situation.

The planted prairie grasses have increased steadily since

their planting, contributing 70 percent or greater composi-
tion on the two study plots in 1978. This increase has
occurred ca each area, even though RAPA 2 was not burned in

1978. Quack grass on this area had not recove red to the

same degree as on RAPA 1, never contributing more than 10

percent composition. On RAPA 1, however, quack grass had

increased from a low following planting, to greater than 25

percent composition. Thus, competition from this species
was considerably less on RAPA 2, and its influence less
pronounced.

Fire on RAPA 1 in 1978 worked well to reduce quack grass.
In addition to stimulating prairie grasses, re sul ting in

increased competitiveness, fire should have caught quack
grass at a time when its root reserves were low. Also,

severe defoliation can prevent rhizome formation (Palmer and

Sagar 1963), compounding the deleterious effects of fire

on quack grass. Thus, this species was reduced from more
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than 25 percent in 1977 (the dominant species) to near 5

percent in 1978. Stimulating effects of fire on prairie

grasses may be evident in the fact that 80 percent of the
vegetation on RAPA 1 was due to these tes, represent-

ing an increase of near 27 percent over late 1977. On RAPA
2, 70 percent of the vegetation was contributed by the

prairie grasses, representing an increase of only 8 percent

over late 1977. As mentioned above, RAPA 2 was not burned

in 1978. Also, as seen in Figure 3.2-2, all planted grasses

present increased following the 1978 burn on RAPA 1, while

on RAPA 2, several species remained unchanged, or exhibited

slight decreases (e.g., big and little sluestem in Figure
3.2-4), again illustrating the importante of fire in stimu-

lation of prairie species.

The planted species contributing the greatest compositions

on the two areas (i.e., side-oats grama, little bluestem,

Indian grass, and switch-grass) are species generally

associated with drier site conditions (Curtis 1959), and

their success reflects the dry, s a' . d y soil found on the

Prairie Island plots.

The stimulating e f fect of fire on prairie grasses and fall

witch-grass, coupled with its deleteriaus effects on quack

grass and Kentucky bluegrass,makes it an essential component

of future management. This is especially important when the

uehavior of quack grass on PRA 1 is examined ( Figure 3.2-1) .
This species decreased following each fire, but a partial

recovery was apparent in 1977 shen no burn occurred. Also,

fire ef fectively reduced sweet clover on PRA 1, although

this species increased on PRA 3A. One fire can cause an

increase in sweet clovet, but a series of annual, late

spring fires can control it (Heitlinger 1975). At this

po int , annual burning is recommended on the PRAs, especially
on PRA 3. Burning on the RAPAs may follow a similar sche-

dule, since even one year of not burning can result in a
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marked decrease in production by prairie grasses (Hadley
and Kieckhefer 1963). An interim of two years may not be

particularly harmful now that planted species are estab-

lisheu, but not more than three years should pass to insure
the vigor of the species concerned.

Although most of the planted species have done well and

appear to be firmly established, several problems with the

planting project, both practical and theoretical, should ~oe

pointed out. In terms of establishing stands of prairie
grass, the project has been a success. Nevertheless, the

areas are conspicuous in the lack of an integral component
of prairies, i.e., prairie forbs. Even a seed mixture
designed to produce " fast-grass" should include some of the

more competitive prairie forbs (Schramm 197G) such as
coneflower and goldenrod. Indeed, the strongest support

for such projects frcm the lay public is most likely to

come when forbs are successful and conspicuous (Kuchler
1973). Fu r the rmore , once a stand of grass is established,
it becomes increasingly difficult to intrcduce forbs or

for volunteer establishment from surrounding seed sources
(Schwarzmeier 1972, Zimmerman 1972, and Schramm 1978).
Restorations, which begin with a high initial density

of grasses, may require decades to attain many character-
istics obtained by slower methods in five to ten years
(Schwarzmeier 1972). Methods for introduction of forbs
in a dense grass stand are given in Schramm (1978), but

these are most ef fect ive with less-sensitive species, such
as leadplant (Amorpha caneccens) and the prairie clovers
(Petalostemom spp.).

A key point in the choice of species for planting should be

the geographical distribution of such species (Schramm
1978). Composition of local prairie remnants should be

determined and recorded distributions consulted, with the

objective of true restoration of the orig inal vegetation
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type in the area in mind. The inclusion of buffalo grass,
sand love grass, and yellow or prairie coneflower in the

Prairie Island s e e u i n'3 mixture reaffirms this point. None

of these species is nitive in this region, and is character- -

istic of either the sandhills region of Nebraska or the

western Great Plains region. Similarly, the species of

gayfeather planted, although occasionally found in highly
xeric situations in western Wisconsin, is also more charac-

teristic of the western plains. Only one of these four

planted species (sand love grass) has appeared consistently
in transect sampling, while the other three are barely, if
at all, represented on the entire area of planting. The
choice of forbs for planting should have included other

species in the same genera which are found in remnant

tall-grass prairies in this region, are adapted to the local
climate and so il s , and are conspicuous bloomers once estab-
lished. For instance, as opposed to the species of prairie
coneflower planted (Ratibida c_olumnifera), the related
species R. pinnata is a native member of tall-grass prairie,
and a competitive species suitable for inclusion in grass-
dominated seed mixtures (Schramm 1970) . Likewise, diffueou

species of gayfeather would have been more applicable than
the one chosen. Lists of suitable species for midwestern

restorations are available (Rock 1974 and Sch ramm 1978),
and many of these species are present in the Prairie Island
vicinity ( cf. Species lists in Richardson 1977).

Somewhat removed from the success of the prairie planting
itself, but nonetheless imoo r ta n t , is the problem of intro-
ducing non-local ecotypes into a region, a concern voiced by
several authors (Schwarzmeier 1973 and Schramm 1978).
The problem is one of possible genetic infection of species
in naturally occurring prairie remnants, especially quality
remnants containing a variety of subdominant species. It is

not improbable that cross-pollinating of dominant species by
introduced: ecotypes could produce hybrid products of an

' ~
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excessively aggressive character. Such an aggressive,
dominant hybrid product in a natural remnant cou.'d expand
greatly, resulting in little room available for lesser

species, possibly resulting in their total exclusi)n, and
decline in quality of the remnant (Schwarzmeier 197.). It

is conce iv abl e that quality remnants could be degraded
through prairie restoration involving non-local ecotypes.
The problem may be especially acute, since introduced
ecotypes may persist for two or three human generatior,s or
longer (Wilson 1972), allowing an excessively long period
for possible deleterious hybrid products to form. Seed for

the Prairie Island plantings was obtained from Nebraska, the
ultimate source o' the seed being unknown. The " Champ
variety of big blaestem used, however, is itself a hybrid
of two species of bluestem (Wilson 1972). The most advised
solution is to use local ecotypes. A frequently mentioned

method of prairie establishment, applicable at Prairie

Island, is the spreading of prairie hay on restoration areas
(Schwarzmeier 1973 and Rock 1974) .

To briefly summarize , success of prairie planting at Prairie
Island should be evaluated contingent upon any future
attempts to introduce na_ive forbs, adapted locally, espe-
cially legumes and conspicuously blooming composites. In

addition, such an attempt should include some early flower-
ing species such as puccoon (Lithospermum sp.) and prairie
phlox (Phlox pilosa). Finally, possible long-term effects

upon local remnants should not be ignored.

3.2.5.2 Birds

Several facets of a particular habitat influence the bird
community found there. One of these involves the amount of
seed-producing plants, providing a food source for seed-

eating birds, such as the mourning dove. In general, such
plants are annuals (e.g., foxtails and crab grass), which
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are used by a large number of species (Martin, Zim, and
Nelson 1951). A second facet involves density of the
vegetation, including litter accumulation, and the resultant

ease of f orag ing . Density can also be involved in species'
preferences for areas, regarding nesting, roosting, and
loafing ac t iv i t ie s . In addition, with an accumulation

of litter, an increare in insect popul a t ions takes place,
especially in grasshoppers (Tester and Marshall 1961) to an
optimum level, after which insects decline. This may
provide an attraction to insect-eating birds such as meadow-
larks and swallows. :ia ny species which are primarily

seed-eaters, also depend on insects, especially in rearing
their young (Wiens 1969). Height, density, and structure

of the vegetation of a habitat, as well as the distribution

of these within the vegetation type, may be primary deter-
minants of the bird community occupying the habitat, with
actual composition of the vegetation of lesser importance
(Wiens 1969 and Skinner 1975).

Since these factors are interrelated, it be coin e s somewhat
difficult to correlate bird populations Nith a single
factor. For instance, following fire on most plots, the

total composition of annuals has decreased (Figures 3.2-7,
13, 19, and 20), lessening the food supply for seed-eating
birds. However, this may be compensated for by easier
access in foraging, due to removal of litter, resulting
in an actual increase in seed-eating species. 7:nother

influence may be introduced by increased height and density
of prairie grasses following fire, compounding the problem
even further. Furthermore, fire may reduce insect popula-
tions, because of litter removal, the season immediately
fca lov a burn (Tester and Marshall 1961). The next

'~

s. aowever, may find litter restored to an optimal
11 ,el for insects. In fact, insects cre often most numer-

ous in areas recovering from fire (Tester and Marshall 1961

and Daubenmire 1968). Finally, with increasing litter
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accumulation in the absence of fire, sp'ecies originally

attracted to an "open" habitat of high light intensity may

be replaced by spe cies preferring dense litter layers with

reduced light such as grasshopper and Henslow's sparrows

(Wiens 1969). The relative interplay of these factors on

dif ferent areas, or in different years, may re sul t in

increases on one particular area and decreases in another.

Total composition of annuals and biennials decreased follow-

ing the 1976 burn on all burned plots (PRAs 1, 2, and 3).

Mourning dove density (a seed-eater) increased on all areas

except PRA 1, where a decrease occurced (Figure 3.2-8). It

is interecting to note that the composition of annuals on

PRAs 2 and 3 d id not decrease below 12 percent and was

generally creater than 15 percent in 1976. On PRA 1,

however, annsals decreased below 6 percent. Apparently an

increase in ;oraging ease on PRAs 2 and 3 compensated for a

decrease in annuals, whila on PRA 1 the decrease in annuals

was too great for a similar compensation. Following the

1978 burn on PRA 1, annuals d id not decrease below 10

percent, and an increase occurred in mourning dove densi-

ties. On the RAPAs, annuals have decreased continually

since 1975, but mourning doves were at relatively high

densities in 1978. One of the prevalent plant species

on these areas in 1978 was Indian grass (Figures 3.2-2 and

4), which is a speci s apparently preferred by mourning

doves for nesting (George 1978).

Higher densities of western meadowlarks occurred in 1977 on

PRA 1, in 1976 and 1977 on PRA 2, in 1976 and 1977 on RAPA

1, and in 1976 on RAPA 2. On the PRAs, this represented

either the season immediately following the 1976 burn, or

the second year, when a year's accumulation of litter was

present. Likewise, on the RAPAs, one or two year's litter

accumulation was present. Western meadowlarks are reported

to prefer open, grassy areas with dense, low vegetation and
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high light intensity (Wiens 1969). Such conditions could be
met by both vegetation recovery following fire, along with
its initial increase in litter, as well as vegetation
developing on the RAPAs. Accumulation of litter on each

type of area would also favor an increase in insects (Tester

and Marshall 1961). It is interesting to note in Figures
3.2-8, 11, 14, and 17 that highest densities of swallows,
which are insect-eaters, occurred on all four areas in

either 1976 or 1977 (or both), a possible reflection of an

increase in insects.

Densities of grassland birds, taken as a group, have gener-
ally been fairly loa (Table 3.2-8). However, some possible

trends appear to have taken place among the species included
in this group (i.c., ,esper, savannah, and grasshopper
sparrows). For instance, in 1975, on PRA 1, the vesper

sparrow contributed the entire density figure (0.127 per
hectare). In 1978.the major portion of gras.sland bird

density was due to savannah sparrows ITable 3.2-8). S im i-
larLy, in 1975, vesper sparrows were present on RAPA 1 (at
I c.v density), while in 1977, grasshopper sparrows were
present. In botn these cases, the change has been from

a species preferring xeric, sparsely vegetated sites (the
vesper sparrow) to species preferring a vegetative cover

that is f airly dense (Wiens 1969), either in terms of ground
layer vegetation (savannah sparrow), or both a low cover of

grasses as well as large tracts of tall prairie grasses
(grasshopper sparrow). It may be co nc e iv abl e that the

increase in fall witch-grass, the dominant species on PRA 1,
which occurs in the fo rm of somewhat low and dense clumps,
may have contributed to the change there, while the increase

in planted prairie grasses and accumulation of litter on

RAPA 1 may have served a similar purpose. Some possible

support for the importance of fall witch-grass in thje

trend is suggested by trends on PRAs 2 and 3; here fall

witch-grass has remained a fairly minor component of the

277 241
3.2-36



vegetation, while quack grass has been the dominant feature.

The structure of this species differs considerably from f all

witch-grass, in that low-lying, dense clumps are not formed.

Instead, a fairly open stand of grass is present. This

di f ference may be reflected by the fact that only vesper

sparrows have been found on PRA 2, and primarily vesper
sparrows on PRA 3 (Table 3.2-10), the species preferring

more open habitats (Wiens 1969). Densities of grassland

sparrows on RAPA 2 have beer consistently low, have appeared

in 1977 and 1978 only, and seem to be pointing in the

direction of vesper sparrows. The lack of grassland spar-

rows here until 1977 and 1978 may be consistent with a

possible " lag" in the bird popul at ion on this area, men-

tioned in the previous report (Dueholm 1978). The primary

vegetation here has been composed of side-oats grama
(Figure 3.2-4), a relatively low, but open fo rm of grass,

resulting in an apparent favoring by vesper sparrows on RAPA

in 1978. With the continuing increase of taller planted'

species, as exhibited in Figure 3.2-4, and the apparent

equilibrium reached by side-oats grama, birds preferring

denser or taller vegetation may be expected to be attracted

to this plot.

Ring-necked pheasants have had higher densities on all areas

in 1975 and 1977, years during which no burns occurred.

Densities of this species on PRA 3 decreased following both

the 1976 and 1978 burn. The density also decreased follow-

ing the 1976 burn on PRAs 1 and 2. Although the density

increased on PRA 2 in 1977, it decreased in 1978, in the

absence of fire on this area (a similar decrease from 1977
to 1978 occurred on RAPA 2, which has never been burned).

It is obvious that factors other than fire alone were

existing here, and natural fluctuations of populations from

year to year cannot be entirely ruled out. Also, the effect

of time of day of observations in 1976 may have a role in

trends of pheasant densities for that year (Dueholm 1977).
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In fact, the importanc( of fire in stimulating prairie
grasses and affecting the PRA grassland vegetation structure

and its possible influence on pheasant densities may be seen
on PRA 2. Although the density decreased in 1976 following
fire, 1977 density was ten times the initial 1975 density
(0.465 versus 0.040 birds per hectare). Also, highest nest

densities and greatest nesting success have been reported
in areas of mixed native prairie grasses, especially areas

with switch-grass (George 1978), illustrating the importance
of the planted species on the RAPAs. The beneficial force

of fire in altering habitat structure and in promoting

prairie grasses should eventually produce ideal habitat
for pheasants on Prairie Island.

No burn occo""ed on PRA 2 in 1978, allowing a third season

for vegetation recovery following the initial burn in 1976.

The continual recovery of this vegetation may be the cause
for similar densities in three species in both 1975 and
1978. Densities were essentially equal for these two years
for ring-necked pheasants, western meadowlarks, and mourning
doves (Table 3.2-8). Thus, in slightly over two complete

growing seasons following fire, densities of major species
have returned to pre-burn levels, implying a similar re-
covery in structure of the habitat.

Although the percentage of transects located within willow

growth on PRA 3 has remained relatively unchanged following
two burns, species diversity of birds has decreased (from 18

to 20 species to only ten in 1978) as well as total density
(from 8.63 in 1975 to 5.11 in 1978). This again illustrates

the importance of vegetation structure. Kende ig h (1941),

for instance, found that age and density of thicnetc were

important factors in populations of yellow warf ars, and

that size of the thicket was not involved. On PRA 3 follow-

ing the 1976 rnd 1978 burns, many willows were killed or

severely damagea. Many of these remained s tand ing but were
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extremely brittle. In addition, ruch root sprouting occur-

red, resulting in relatively denser, but younger and shorter

growth. It is the relative thickness of this resprouting

which has resulted in increases in composition values in

1976 and 1978, especially on PRA 3B. Thus, with overall

extent of willows remaining unchanged (at present), stand

structure has been altered cons id erably , and its e f fect on

bird populations can be seen in the continuous decrease in

total density of birds associated with willow growth (from

2.727 in 1975 to 0.695 in 1976). Species such as the rose-

breasted grosbeak and house wren, have not been present

following either fire, and were sparingly present in 1977.

The song sparrow decreased following the 1976 burn and was

not recorded in 1978. A partial recovery may have been

evident for these species in 1977. Conversely, indigo

buntings have decreased continually since 1975. Yellow

warblers actually increased following the 1976 burn, but

have decreased since, while yellowthroats orig inally de-

creased in 1976 and increased in 1977 and 1978, although not

reaching their original 1975 density. Within the dominant

pattern of overall decrease of willow-associated species,

occur temporary conditions partially favorable for some

species, with small temporary recoveries in density as a

result.

Goldfinches decreased following both burns on PRA 3 (Figure

3.2-21). In addition to changes in stand structure, as

mentioned above, there was a decrease in percentage of

thistles in 1978 in the transect segment 61 to 70 (from 26

to 18 percent). Thistles are primary foods of the American

goldfinch (Martin, Zim, and Nelson 1951), and decreases

here, coupled with strictural change of the habitat may both

be involved in decreases in goldfinches following fires.
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3.2.5.3 Small Mammals

Since the initiation of this study in 1975, the prevalent

small mammal in each of four years has been represented by
a single species. In 1975 the white-footed mouse was most
numerous, in 1976 the western harvest mouse was at a high,
and in 1977 the white-footed mouse again was most prevalent.
Finally in 1978, the deer mouse was the major species. The
prevalence of a species in a particular year has been over

all plots, whether burned, unburned, or planted. In fact, a

particular species has been numerous not only on the six
study plots here, but over appropriate habitat throughout

the Prairie Island project area (cf. Norling 1977, prairie

and sand terrace habitats). Populations of small mammals

are subject to large fluctuations and are often cyclic
(Goddard 1976). In a year of peak population size of a

particular species, pressure caused by crowding is partially
alleviated through emigration into adjoining areas. Such
large-scale movement during population highs may account for
the widespread prevalence of a species throughout the
Prairie Island study area. Thus, the presence of population

peaks on the six plots of the present study may simply

represent peaks in a regular cycle of population highs and
lows.

On the other hand, a fairly definite trend can be found in

populations of small mammals on the six s t udy plots. The

importance of litter accumulation and vegetation density in
small mammal populations was mentioned in the previous
report (Dueholm 1978), and plays the major role in both

numbers and species present in an area (Moreth and Schramm

1973). The western harvent mouse, for instance, prefers

highly open habitats, such as early successional stages of
abandoned fields, wherever little or no litter accumulation

occurs. It may also have an irruption in population follow-

ing fire (Cook 1959). Such seems to have been the case
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following the 1976 burns. The increase occurred on the RAPA

as well. It is interesting to note that percent of bare

ground was highest on all areas in 1976. Bare ground

gener 11y approached or exceeded 15 percent on each area in

1976. El . which had greatest percentages of bare ground

included PRAs 2 and 3A and 3B (near 25 percent). These were

also the plots which had greatest densities of western

harvest mice in 1976. Thus, there appears to be a fairly

good correlation of this species with amount of bare ground.

In 1978 the amount of bare ground was generally less than 10

percent, even on burned plots, and no irruption of western

harvest mice occurred. This species is also pr imar ily a

seed-eater, and the continuing decline of annuals and

biennials on the RAPAs (to less than fiv e percent in 1978)

may have had an additional influence on their populations.

Both the wh i te- foo te d mouse and deer mouse (members of the
genus Peromyscus) hava been reported to prefer vegetation

recovering from fire (Tester and Marshall 1961, Daubenmire

1968, and Moreth and Schramm 1973). Litter accumulation is

greater than that preferred by western harvest mice, but is

not too dense. Four years of litter accumulation, for

instance, has been reported to eliminate the wh ite- footed

mouse (Springer and Schramm 1972). The deer mouse is

dpparently not as sensitive to increasing vegetation density

as the white-footed mouse (Moreth and Schramm 1973 ) , and may
even prefer areas of tall to mid-height grasses, such as big

and little bluestem, and side-oats grama ( Fleharty 1972).

But with too great an accumulation of litter, this

species too may decrease (Moreth and Schramm 1973). Areas

of greatest litter and cover are then preferred by meadow

voles (Schramm 1970, Moreth and Schramm 1973, Birney, and

Grant and Baird 1976). With increased litter accumulation

on the plots in 1977, the western harvest mouse was replaced

by the white-footed mouse. In 1978 bare ground decreased

even further on PRAs 2 and 3B, and was relatively unchanged
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on RAPAs 1 and 2. Planted prairie species increased on both

RAPAs providing denser vegetative cover. In addition, the

1978 season was very wet, whereas the 1976 season encom-
passed drought cond i t ions . Increased moisture during 1978

may have encouraged greater r~'och of vegetation following
the burns. The fact that bare ground did not increase as

much following the 1978 burns as in 1976 would support this
idea. The deer mouse being less sensitive to graster vege-
tation cover, replaced the white-footed mouse in 1978.

Observers were not the same in 1978 as in previous years,
so observer bias cannot be ruled out when identification
of members of the rather difficult genus Peromyscus is
concerned (Zajicek 1978). Nevertheless, identification is

believed to be accurate, and the change in species densities
would be consistent with the trend mentioned above.

A variety of interspecific relationships have been mentioned
in the literature, and these too support the lack of ob-

server bias in the small mammal data. It has been suggested

than an element of interspecific competition exists between
western harvest mice and deer mice ( Fl eha rty 1972), where
increases in deer mice are reflected by decreased in the
western harvest mouse. Fu r t.ie rmore , increases in numbers of

deer mice, through increased competition, may possibly
contribute to decreases in white-footed mice (Moreth and
Schramm 1973). This possibility, in conj r iction with less

sensitive response of deer mice to increased vegetation
cover, supports the accuracy of presant data. Finally,
mead >w voles have been reported to be dominant over white-
footed mice (Bowker and Pearson 1975). The requirement of

dense cover by this species has apparently held its densi-
ties at a low level on the study plots. Densities were
generally higher in 1977, following one or two years of
litter accumulation on the s t ud y plots, and decreased
following both 1976 and 1978 burns. Conditions favorable
for a particular s pe ci e s , a function of litter and cover,
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resulting in a population increase in certain areas, may
then cause emigration to peripheral areas. A large influx

of a spe cie s may further cause interspecific competition.

resulting in a decline in less dominant species. Habitat

conditions may also be less favorable for the second

species, compounding the decrease even further, so even
if general cycles are present in the small mammal

populations at Prairie Island, several factors (habitat

development preference and interspecific competition) serve

to confound the situation, possibly to remove any regularity

in such cycles. Such is especially to be the case when

habitat structure, density, and composition is altered by

the occurrence of prescribed burns.

Densities of short-tailed shrews have been reported to

decrease following burns (Springer and Schramm 1972), being
dependent on a litter build-up of one and one half years.

At Prairie Island, this species, when present, has generally

had higher densities in 1976 and 1978, especially on PRA

3A in 1978 (Table 3.2-10), years following burns. No

definite reason is known for this discrepency, but it may be
that increased sucker growth of willows in these years has

compensated for a decrease in litter cover.

At this point it is of great interest to sample the small

mammal populations in 1979, when prescribed burns are

planned for most study plots, to discover if the pattern of

single species prevalence is repeated, and if so, what
species predominates. It should be mentioned that very

intensive burning cycles (annual fires over several years)

may have been important in causing unexplained decreases in

several species of small mammals in Illinois (Springer and

Schramm 1972), althoug" such should not be the case at

Prairie Island under the present burning schedule.
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3.2.6 RECOMMENDATIONS

It is perhaps preferable to have two vegetation samples
per year, as in 1976 and 1977. Should time be limiting,

however, a single sample done during the middle of August
may be appropriate, as in 1978. In addition, other areas

burned at Prairie Island might also be sampled. Transects

are already established in such areas, and include Transects
3, 4, 7, 8, and 11. Two of these are cf special interest:
Transect 7, located in a small remnant of prairie grasses,
should be monitored; also, Transect 4 has never been burned,
and might be included as a control plot for comparative
purposes. This plot is also f airly similar to the PRA plots
of the present study in t erms of vegetation present. In

1976 Transect 4 consisted of between 25 and 30 percent quack
grass, 22 percent Kentucky bluegrass,and between 21 and 34
percent f all witch-g'. ass ( Richardson 1977) .

Bird populations should be censused fot at least six weeks
during the summer, from mid-June onward, providing a fair
number of samples, and a time range consistent with previous
years.

Finally, small mammals should continue to be sampled during
late September and early October, as in previous years.
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nt Frame Analysis of PRA 1. Completed 17 August 1978.-

'

'

Of ]j
&q Transect Segments %

Species 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 Total Comp.

Fall witch grass (Leptoloma cognatum) 54 18 48 40 44 56 39 42 42 72 455 45 5
Quack grass (Agropyron repens) 24 24 21 12 13 9 27 24 22 7 183 18.3
Bare Ground 7 18 4 7 8 3 10 7 13 12 89 8.9
Rough hair grass (Agrostis scabra) | 3 2 18 6 | $ - 0 43 4.3
Schweinitz's cyperus(CYperus schweinitzll) ] 10 6 3 5 - 10 2 - 40 4.0
Raguecd(Ambrosia artemisiifolia) - - | 6 I il I 4 1 28 2.8
Green foxtail (Setaria viridis) | 4 3 7 3 | . . - . gg |,9

Purple love grass (Eragrostis spectabilis) - - - - 16 - - - - - 16 1.6
Panic grass sp.(Panicum sp.) - 5 - - - - - 6 4 - 15 1.5
Kentucky blue grass (Poi pratensis) - - 4 2 - - 3 - 1 2 12 1.2

Horseweed(Conyza canadensis) - - - 1 - 8 1 - I - Il 1.1

Cow vetch (Vicia villosa) - - 7 I - - - - 2 - 10 1.0
." Narrow-leaved hawksbeard(Crepis tectorum) - 3

- - - - - I 5 - 9 0.a

Canada blue grass (Poa compressa) - - - - 4 1 - 3 - - 8 0.8N

1 She.<p sorrel (Rumex T etosella) 3 4 - - - - - 1 - - 8 0.8
Sand dropseed(Sporobolus cryptandrus) I 2 3 1 - - - - - - 7 0.7*
Common milkweed (Asclepias syriaca) 5 - - - - - - - - 5 0.5
Large crab grass (Digitaria sanguinalis) - - - - 5 - - - - - 5 0.5
Flowering spurge (Euphort,sa corollata) - - - I - 4 - - - - 5 0.5
Black bindweed (Polygonum convolvulus) - 1 - - 1 I I - 1 - 5 0.5
Daisy fleabane (Erigeron strigosus) - - - - - 4 - - - - 4 0.4
Yarrow (Achillea millefolium) - 2 - - - - 1 - - - 3 0.3
Hissouri goldenrod (Solidago missouriensis) - - - - 1 - - 2 - 3 C.3
Siberian elm (Ulmus pumila) - - - - - - 3 - - - 3 0.3g
Ridge-seeded spurge (Chamaecyse glyptosperma) - 2 - - - - - - - - 2 0.2

y
y' Korean lespedeza(Lespedeza stipulacea) - 2 - - - - - - - - 2 0.2

Carpetweed(Mollugo vertici* lata) - - 1 I - - - - - - 2 0.2

N Golden aster (Chrysopsis v Ea) 1 - - - - - - - - - 1 0.1

m hedge bindweed (Convolve' epium) - - - - - - - - I - 1 0.1

A Virginia strawberry (Fra , virginiana) - - - 1 - - - - - 1 0.1
Prairie freelichia(Froel..nia floridana) - - - - 1 - - - - - 1 0.1
Rough pennyroyal (Hedeoma hispida) - I - - - - - - - - 1 0.1
Wild four-o' clock (0xybaphus nyctagineus) - - - - 1 - - - - - 1 0.1
Arkansas rose (Rosa suffulta) - - - - - - 1 - - - 1 0.1

Russian thistle (Salsola kali) - I - - - - - - - - 1 0.1
Totals 100 100 100 100 100 100 100 100 100 100 1000 100.0
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Table 3.2-2
Point Frame Analysis of RAPA 1, Completed 17 August 1978.

Transact Seg-ents ?Species 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 Totals comp.

Indian grass (Sorghastrun nutans) 44 43 24 26 10 19 22 12 7 7 214 21.4Little bluesten(Andropogan scoparius) 11 21 19 30 28 36 19 11 9 21 205 20.5Switch grass (Panicum virgatum) 8 8 13 22 13 19 17 11 27 13 151 15.1Big bluestem(Andropocon cerardi) 9 9 9 3 6 8 12 24 22 20 122 12.2Bare Ground 4 3 12 14 28 8 14 10 1 9 103 10.3Side oats granna(Bouteloua cortipendula) 14 7 3 - 7 6 1 18 13 3 72 7.2Quack grass (A opyron repens) 8 2 1 4 1 1 10 10 11 16 64 6.4z

Sand love grass (Eragrostis t r i c;.o i de s ) - -

3 - - 2 1 4 5 9 24 2.4Schweinitz's cyperus(Cyperus schweinitzii) 1 - 4 - 1 - - - 2 - 8 0.8Roegh hair grass (Agrostis scabra) -

7 - - - - - - - -
7 0.7

-

Ragweed (Anbrosia artemisiifelia) - - - - - - 4 - - i 5 0.5Flowering spurgc(Euphorbia corollata) - -

3 - 2 - - - - - 5 0.5Panic grass sp.(Panicum sp.) - - 5 - - - - - - -
5 0.5

w
L Fall witch grass (leptolona coanatum) - - 2 1 - - - - 1 - 4 0.4i Canada blue grass (Poa compressa) - - - -

3 - - - - -

3 0.3Sand primrose (OenoihEra rhombipetala) - - 2 - - - - - - - 2 0.2
o

Cow vetch (Vicia villosa) - - - - - - - - 1 I 2 0.2Comnon milkweed (Asclepias cyciaca) - - - - - - - - I -
1 0.1Sand-bur (Cenchrus longispinus)

1 - - - - - - - - - ! 0.1Narrow-leaved hawksbeard(Crepis tectorum) - - - - -
1 - - - -

1 0.1Swee t clover sp. (Mel i lotus sp. ) - - - -

1 - - - - -
1 0.1Totals 100 iOO 100 100 100 100 100 100 100 100 1000 100.0
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Table 3.2-3
Point Frame Analysis of PRA 2. Completed 17, 18 August 1978.

Transect Segments %
Species 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 Totals Corp.

Quack grass (Agropyron repens) - 40 74 65 11 50 42 47 19 10 358 35.8
Fall witch grass (Leptoiona cognatum) 21 - - - 5 17 6 2 42 36 129 12.9
Kentucky blue grass (Poa pratensis) 14 - - - 17 7 6 16 15 17 92 9.2
Smooth urome grass (BrEEus inermis) - - - - - - 32 30 13 15 90 9.0
Sweet clover sp.(Melilotus sp.) 26 28 8 - 9 - - - - - 71 7.1
Green foxtail (Setaria viridis) 8 19 - | 2 - - - 2 7 34 3.4
Bare Ground 3 4 - 1 8 1- 1 I I - 29 2.9
Three-awn grass (Aristida basiranca) 8 - - 6 - - - - - 14 1.4
Golden aster (Chrysopsis villosa) - - - 7 5 2 - - - - 14 1.4
Siberian elm (Ulmus pumila) - - - - - 7 7 - - - 14 3.4
Nodding wild rye (Elynus canadensis) - - 5 - - - - - - 6 11 1.1
nuesisn thistle (Salsola sali) - - - - - - 5 2 4 - 11 1.1
White sweet clover (Melil'otus alba) 10 - - - - - - - - - 10 1.0

f Sand-bar willow (Salix interior) - - 8 2 - - - - - - 10 1.0
f Rough hair grass (Agrostic trabra) - - - - 8 - - - - - 8 0.8

'

v. Korean lespedeza(Lespedeza stipulacea) - 7 - - - 1 - - - - 8 0.8" Ciliate-leaved paspalum(Paspalum ciliatifolium) - - - - 8 - - - - - 8 0.8
Silvery cinquefoil (Potentilla argentea) 5 - - 2 - - - - - 1 8 0.8
Slender cyperus(Cyperus lopulinus) - - - - 7 - - - - - 7 0.7
Schweinitz's cyperus(Cyperus schweinitzii) - - - - 5 1 - - - - 6 0.6
Rough pennyroyal (Hedeoma hispida) 1 - - 5 - - - - - - 6 0.6
Sand dropseed(Sporobolus cryptandrus) - - - - 5 1 - - - - 6 0.6

I\) Hoary vervain (Verbena stricta) 5 - - - - - - - - 1 6 0.6
''d Large crab grass (Digitaria sanquinalis) 2 - - - 1 - - - 2 - 5 0.5
Nd Reed canary grass (Phalaris arundinacea) - - - 5 - - - - - - 5 0.5

Rough hedge nettle (Stachys hispida) - - - 5 - - - - - - 5 0.5
PN) Cottonwood (Populus deltoides) - - 4 - - - - - - - 4 0.4
(J7 Common milkweed (AscTepias syriaca) - - - - - - - - -

3 3 0.3
CJN Ragweed (Ambrosia artemisiifolia) - - -

3
- - - - - -

3 0.3
Canadian wild lettuce (Lactuca canadensis) - 2 1 - - - - - - -

3 0.3
Panic grass sp.(Panicum sp.) - - - - - - - - -

3 3 0.3
Narrow-leaved hawksbeard(Crepis tectorum) - - - - 1 - - - - 1 2 0.2
Daisy fleabane (Erigeron strisasus) - - - - - 2 - - - - 2 0.2
Sand pr imrose (Oenothera rharbipe tala) - - - - 1 1 - - - - 2 0.2

continued ---



Table 3.2-3 -- continued.

Transect Segments %

Species 1-10 11-20 21-30 31-40 41-50 51-60 bi-70 71-80 81-90 91-100 Totals Comp.

bbedient plant (Physostegia viraiiiana) - - - 2 - - - - - - 2 0.2
Canada blue grass (Poa compressa) 2 - - - - - - - - - 2 0.2
Yellow foxtail (Sct- Ta glauca) - - - - - - - 2 - - 2 0.2
Ancrican germander(Teuccion canadense) - - - - - - - - 2 - 2 0.2
Downy brome grass (Bromus tectorum) - - - - 1 - - - - - 1 0.1
Spot ted spurge (Chamaecyse nacula ta) - - - - - 1 - - - - 1 0.1
Cut-leaved water hoarhound (Lycopu: americanus) - - - | - - - - - - 1 0.1
Ca rpe tweed (tiol l uco ve r t ic i l l a ta) - - - 1 - - - - - - 1 0.1
Black Lindoeed(Polygonum convolvulus) - - - - - - 1 - - - 1 0.1
Totals 100 100 100 100 100 100 100 100 100 100-- 1000 100.0
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Table 3.2-5 -- continued

Transect Segments ZSpecies 1-10 11-20 21-30 31-90 41-50 51-60 61-70 71-80 81-90 91-100 Totals Comp.

Clammy ground cherry (Physalis heterophylla) - - - - - 2 - - - - 2 0.2Silvery cinquefoil (Potentilla arqentea) 2 - - - - - - - - - 2 0.2Rough hair grass (Agrostis scabra) -
1 - - - - - - - - 1 0.1

Biennial wormwood (Artemisia biennis) - - - - - 1 - - - - ' O.I
White field aster (Aster simplex) 1 - - - - - - - - - i 0.1Sand-bur (Cenchrus longispinus) - - - - - - - - - 1 1 0.1Slender c)gerus(Cyperus lupulinus) - - - - - - I - - 1 0.IPhiladelphia fleabanc(Erigeron philadelphicus) - - - - - - - -

1 I 0.1Daisy fleabana(Erigeron strigosus) - - - - - - - - 1 - 1 0.1Rough pennyroyal (Hedeoma hispida) - - - - - - - 1 - - 1 0.1
Canadian wild lettuce (Lactuca canadensis) - - - - - 1 - - - -

1 0.1Evening primrose (Oenothera biennis) - - - - I - - - - - 1 0.1
f Rough cinquefoil (Potentilla norvegica) 1 - - - - - - - - - 1 0.1Stiff goldenrod (Solidago rigida) 1 - - - - - - - - - 1 0.1
M

E Totals 100 100 100 100 100 100 100 100 100 100 1000 100.0m

N
N
N

N
cy.
___.
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Table 3.2-6 -- continued.

Transect Segments
%Species

1 10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 Totals Comp.
Sand-bur (Cenchrus longispinus) - - - - - - - - - 4 4 0.4Canadian wild lettuce (Lactuca canadensis) - - - - - - -

3 - -

3 0.3Sand dropseed(Sporobolus cryptandrus) - 2 - 1 - - - - - -

3 0.3Ridge-seeded spurge (Chamaecyse qlyptosperma) - - 2 - - - - - - - 2 0.2Slender cyperus(Cyperus lupulinus) - - 2 - - - - - - - 2 0.2Virginia strawberry (Fragaria virginiana) - - - - - - 2 - - - 2 0.2Jerusalem artichoke (Helianthus tuberosus) - -
1 1 - - - - - - 2 0.2Yellow foxtail (Setaria glauca) - - - - - - - -

1 1 2 0.2Bladder-campion(Silene cucubalus) - -
-

- - - 2 - - - 2 0.2Stinging nettle (Urtica dioica) - - - - - - 2 - - - 2 0.2Lamb's quarters (Chenopodium a', bum) - - - - - - - -
1 - 1 0.1La Obedient plant (Physostegia virginiana) - - - - - -

1 - -
1 0.1L Black bindweed (Polygonum convolvulus) - - - - - - 1 - - -
1 0.1i Poison ivy (Rhus radicans) - - - 1 - - - - - -
1 0.1$ Tota;s 100 100 100 100 100 100 100 100 100 100 1000 100.0
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Append ix A3. 2.1
Species L!ct for FRA 1 - 1973

A cer ne rund o 3cx Klder
Achillea millefolium Ya rro w
Agropyron reIens quack-grass
Arrostis scabra Rough Hair-grass
Ambrosin arte7isilfoila Eegweed
A nd repor on cera n? i 31g Bluestem
A nd rorocon scor.a H ur little 31utistem
A no nore cyl i nd rica Frairie Thinbleweed
Arte .isia lu 'oviciana Eage
enclepian nyriact L o 7 " o n c.1 ,1 m ' %., .. . ,

Pro ur ine r rin ~,coth or Avnless Eram-cra"
Conchrus longlep!nur Sand-bur
Chamaecure clyp t om rna Hid o-seeded SpurgeC
Chrysornis villena Colden Aster
Convolvulu- rrrium nec ti^. ,in'i. wor:d. . -

S
Conynn ca nad - r.s 1 - Horse weed~

Cra r i n iectoru- Marrow-leaved Hawhbr>ani
': m rus l orul i nuc Sle nd e r Cyp <; rus
Cyreru: rer.wr * n i t !l :ch*.. n i t'. , r .,.yperus
" ! Fi ta ria sa n: u 'na l i s La r,m Cra b-cra ss
slynus canrdens'n M 106 a'iJd F yr-

'

.: a r**c n t. i n n re c t a'c il i c Furple Lovo - gra r- n
{riceron ntriccruc En icy Fl..a'ta ne
arhorbin c orolla tn Flowerlag Spurce

7 rt-ra ria v ! rci n 'a na . I rgini a S tra whe rry
Frool ichia -flor! lana tre r ge- . - 5: roe 1.gchga

Ade o nn hi n oih 50uCn rennyr;yal
, . -

ml'anthur petiolaris Frn irie Sunflo.,a
J un i : e r'm vir"iniana %, vec,e r
Ie r0d .u, a m ni f' ora- F"H, e r-c ra s s
L' r .nl ea co-ratun c e ,.a .-

...tch O assal
Le.- .ed. ca ctinu'a co: Kore an Im y de n
L'tho w r,u " roce u, Fuecoon
g eh>.in alba Whi te Cockle
-'ciica;o sativa E l falfa
"el110tus alba White Swet Clover
v lluac ve-tinillata Carpe tu 3e do

Cenothera hionn i c Co non Evening-pri n ce
Oxvbarhum nyc ta c i r.e us Wild Four-C ' c2 0ck
Tanicum ep. Fanic-crass sp.
Fanicur virca tu, S witch-Cra r
Fcrtho-ne:nnus vitacea '.lood bl ne
phyrali< he te crSyl l =. Claq Cro'nd Cherry
Fe3 contsnra Canada Blue-cracs
Fon rrat >nnis tantucky Blue-crass
Fol y or.u co 'volvul u, Bla ck 31 r.J uoed
Frunun anoricana Wild Flum
Rhun viabra S:r.coth Sunac
Roca suffulta Arkansaw Rcse
Runex acetorn]la Sheep Sorrel
Salsola kal5 Eussian Thistle

n7 nn<
!
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Appendix A3,2.2 centinued

Setaria glanca Yellow Foxtail
Se taria viric 13 Gre e n Fox ta il
Q1ene eucubalum Eladd er-campion
Solinn missourinrir In I:issour.' Goldenrol
Solidaco rigida S tiff Goldenrod
dorehastrum r'Itans Indlan- p es
SNrobolus cryot nirun Sand Dropseed
Stvorhosty'- hr Iva nh Tra lli nc 'Jild Sc a n
ID Tug puMb S n,erlan ?ln
U1 nun rubra. ''11 rery li nP
Vo rtrana n t. e: Mon ry 'le rva iriS

'licia v111orn cow /ctc}
o un r 1, , t w z ,. crap-

277 232
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appendix A?.2v2
Species list for I!AFA 2 - 1978

Agropyron remnr Quack-grace
Am:stis renbra Rough Ha]r-graca
Ambror!a arteminiirol la Ragweed
Andronornn veran! 1 Big Bluonten
An9topo-on ncorarlun Little Bluesten
fre%nha ryriaca Connon "ilkweed
toutaloua curt i n, nd u_l a Side-cats Gramma

-

''onchran lonr' nrinus Sancl-bur
"hannecyso cl yntant.orna 31dge-reeled Spurf,e
"l e n n pod i um a l bu . Lanb'n Quartern
Cr nvol vul u n nanium Hod ce Bind weed
Convza canadonni- Horne wmd
" rent, tectoru- Narrow-leaved Fawksbra n!
Cyrerus cchwe 'itz1' S chwe ini tt ' e Cyg rus
:racrostin t_ Yhoider Sand love-crass
rimrrn strirosun Faisy Fleabane
lunhorbia corol ' a ta Fl ow rint; Spurge
Froolichia "l ori la na Prairie Froolichia
Helianthus retiolarin Prairie Sunflowr
In ptolona corna tum Fall '41tch-craes
Inspodeza caritata Round-headed Bush Clover
"ed icaro sativa A l fal fa
Vel 110 tun alba '4hite Swee t Clcve r
"o l i l o tus o f fi c ina l i c Yellow Swet Clover
Ca nothera_ bionnis Connon Even..ng-primrcse
Conothora rh o,bi re ta la Sand Primrose
Fanicrr op, Fanic-grann sp.
Fani cum vi rratu, S w i tc h--gr.r;
Thysalin hotnrophylla Clammy Cr ound Che rry
Fna cor ro r sa Canala Blue-crans
Folyconum convolvulus Black Bindwor d
Forui an del tM do n Cottonwood
Fotentilla nervorica Rough Cinquefoil
n mos neotasolla Shoop Sorrelu

Sa l s o' n kali Rurslan "histle
" ile no cucuba l us Bladde r-campion
9olidaro canadennin Canada Goldenrod
Sorrhantrum nutanc Ind ia n-grans
S trophostyle s helveola Trailing 'dild 3ean
Vicia villosa Cow Vetch

~qq n t:
L >vu
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ApIvand ix A3. 2,3
Species List for PRA 2 - l??

Acalypha rhomboidea Thrve-seeded Mercury
Arropyron re nens Qua c k-gra ss
Agrostis seabra Rough Hair-erass
A mbrosia a rte nis i lfoli a Ragweed
.\abrosia tri f'id a Creat Eagweed
Ari stida ha sirn nca Three-a on-gra ss
A sclep!a s syriaca Common ':11Eweed
t romue inermis Sncoth or Awnless Broms-grassnronus tectorum T'owny 3 rome-grass
Chanaecyne ma cula ta Spotted Spurge
Chrysorsis villora Golden Aster
Crepis tec torun Narrow-leaved Hawksbearl
Cyrarus lupul inum Sierder Cyperus
_Cype rus schwe i ni tz i i Schw'31n i tz 's Cyperus
Firitaria sanr uinalis large Crab-gra ss
llymus canadenris Nodding Wild Eye
Iriceron annuus (Annual) Eaisy Fleabane
Criceron strieocus Daisy Flcabane
Hed o nma hh niia Rou6h Fennyroyal
Halentun a_utumnale Sneere ween
lactuca canadansis Canadian Wild Lo t.tuco
Ientolopa_ cornato, Fall Witch-grass
Ins-ndaza etirulacea Foraan lespedeza
I,yco,us amnricanus Cut -leaved Wa ter Hoarhound
!blil otus sp. Swce t Clover sp.
i*elilotus alhn White Sco t Clover
''ol lv o ve-t ' c illa ta Carpe tweed
-

ra n o t |F ra rhombirotalo Sand Prinrose
Fanicun sp. Fa nic-crn sr sp.
Fa ;ra l um c'lia ti rnl ' u- Ciliate-leaved Faspalun
Fhrinrir arurainacca had Cana ry-gra sn
Fhvsrsterin virriniana Cb-dient Flant
Fna conrrasta Canada Elue-grass
fra rra teno $ s F.entucky ?lue-grass
Folvonnun c_onvolvulus Ehek 3indweed
Fe-ulur dal toider Cottonwood
Fotantilla irrentoa Silvery Cinquefoil
Banunculus pensylvanicus Fenncylvania Buttercup
Rubus occidentalis 31ack Raspberry
Salix interior Sand-bar Willow
Sa sola gli Mussian Thistle
Se taria glauca Yellow Foxtail
Setaria virid ie Green Foxtail
_Sporobnlun cryptandrus Sand Dropseed
S ta c'3 h inpida Bouch Hedge Nettle
Teucrium canadense American Cormander
Innun pumila Siberian Cln
l'r' ica d ioica Stingino Ne ttle
Verbascun thansus Creat Mullein
Verbana hastata Blue Vervain
Verbana stricta Heary Vervain

27 /
q r j;.

za'
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Appendix A3.2.4
Species List for RAFA 2 - 1978

Acalypha rhonboldea_ Three-seeded Fercury
Acroryron repens Quack-crass
Agostis scabra Rous;h Hair-grass
Anbrosia trifida Great Hagweed
Aplropogon gerardi Big Bluesten
Andropegon scoparius little Bluestem
Ascloplas incarnata Swamp I'11kweed
6 ster ericoides '4 hit a Heath Astor
A ster _ simplex '4hite Field Aster
Astracalus canadens t_n Canadian Milk Vetch
Ecutelgua_ curtipendula Side-oats Gramma
Bronus inermis Snooth or Awnless Erome-crass
Bromun _tcetorum Downy 3 rome-grass
Buchl on d a etyi o!d a s Buffalo-grass
Carax sp. Sedge sp.
"Nnopod iun albun Ianis's Quarters
c!rsin,eircolor Frair'e Thistic
"irsium voloare Eu11 Thist1e
Canyza canaden.=in Ho rse wee.i
''re n i s te c t.orum I? arrow-leaved Fawksbeani

' Tyr., rum lurulinus Slender Cyperus
Cyperus schwalnitzi! Schweinitz's Cyperus
Elynus canadensis Nodding Tild Rye
Erarrostis trichoides Cand I gra ss
sricoron annuus (Annua isy Fleabane
wiroron philaielrhicun I nilad r a Fleabane
7rienron stricoeur I:aisy i _ ., w

Gaum sp. Avens sp,
H?deoma hispida Rouch Tennyroyal
W1enium autumnale Sneeze wed
Inctuca canadensis Canadian '411d Iettuce
In etuca snrriola '411d inttuce
Inntoloma coenatum Fall '41tch-grass
Inspedeza stirulacea Korean Inspedeza
Lycopus americanun Cut-leaved ' dater Hoarhound
f4dicac'o sativa Alfalfa
t'elilotus sp, Sweet Clover sp.
L'elilotur alla '4hite Sweet Clover
Cenothora biennis Conmon Eveninc-primrose
Fanicum sp, Fanic-grass sp,
Panicun yirratun Switch-grass
Fhala rin arund inacea Reed Canary-grann
Physosteria virriniana Obedient Flant
Foa connmssa Canada Blue-grass
Foa pratensis Yantucky Blue-grass
F_olyron_nm convolvulus Black Bindweed

_

_Fotentilla arrentea Silvery Cinquefoil
Batilida columnifera Prairie or Yellow Ccneflovart
Rubus occidentalis Black Raspberry
Rumex acetosella Sheep Sorrel
Salix interior Sand-bar '4111ow

" _Salsola kali Russian Thistle
, ( ,--,
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Appendix A3,2.h continued

3etaria virtriin Green Foxtail
3icyes angulatus Fur-cucumber
Silene cuc'ibalun Bladder-campion
So_ lidago canadennin Canada Guldenrcd
Sorrha s t rum nu ts nn Ind ian-crass
Sporobolus cryntanirus Sanl Dropsced
Stachyn hinrida_ Rough Hedge Nettle
Strophostyles helv rola Trailing Wild Ecan
Urtica c'icica Stinging Nettle
Wrbarrum thar:nu : Creat Mullein
Vo rbens stricta Hoary Vervain
linia sp, V: ole t sp.
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Aplendix A3.2 5
Species List for EIA JA - 197P

Acalypha _rhomboldea Three-seeded Percury
Acer negunio Ecx Slder
Achillea nillefolium Yarrow
Agropyron repenn Quack-gracs
Acrostis scabra Rough Hair-grass
Ambrosia arteniniifolia Fagweed
Ambrosia pnilontachya 'destern Ragweed
Anbronia trifida Great Ragweed
Anortha fruticona '411d Indigo
Anc1ropocon corarg 31 Bl ue n to n0

dnemone canad e nr i n Canada Anemone
Apocynun mihiricun Indian Hemp
1rintida b niramea ~ince-awn-cra as
A rte ni ,in biennis 3iennial Wormwood
Arte.irin l ud ov 5 c ia na Saco
11 a l;. 31a" nearnata Swarp :lilitwood
ase i .nian ryriaes Cn on I''! kwa d
Arc 12 . tan vorticillnta Whorled "ilkw oC
wte r ericoid or Tni te Moa th A s % r
A nter r implex '4h i te c'io ld A stu r
Bronun ine-nir f.2mooth or A unlesn 3rc.-e-cra m
Ca l a movilfa l on e ifol ia Sard-rwed
Ca rel nr. Sedge op.
21ry _hrus 1 en ei nni nun Sand -bur
Chamaecys" macula ta Spotted Spurce
Chanaecyne nutann I lurct'
Ch moped lu, album Ianb's querh rc
C i rs iir v f a ro Enll Tiiin th
Cony?R PR M ad " n s i E_ NorGOM*Pd
Cro"T" t<:"to"un Tlrrow-lea vw t Ha wkn1>2 a '11
Cyr'rur '. u nul i nu n Slen&,r Cype rus
Cymrun sche in i tr i : acheinitr 's Cyp" cro

livrus cana1 nnic Noldinc Jild Rye
?T v um "irri nicu, Vircinia 75M Hy..
E ra e ree ti < sp.m tab'l!e Furple Love-cras s
lr!reren philadolrhicus Ihiladelphia Fleabane
&froron ctri-orur Daisy Fleabane
Crvrimun (:nornericunn) 'A 11flowe r
Supa tnr i um ru cenn 'e Sr.a hroot
Cunhorbi a ^nroll a tn arinc Spurce
Frnraria virriniann Virginia Strawbarry
''nn p'naliun (obtun ' rrl ium ) Ctri wo od

Hackelia cI. Stickseed op,
Hod e oma hinnid a Rough I+nnyroyal
Molenium autumnale S nee ze weed

_Hollanthun laetiflorg Showy Sunflower
Hellanthus tuberonun Jerusalem Artichoko
In ctuca canadonnis Canadian '413d Lottuce
Inptoloca cormatum Fall '41tch-grass
Innredeza capitata Round-headed Bush Clover
Lychnis alba White Cockle
Lycopue ame ricanus Cut-leaved Water Hoc rhound
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A ppe nd ix A3. 2. 5 cont]nued

?:c1110 tun np. Sm:et Clovar sp.
"elilotun alba Whi te Swee t Cl ever
Ce no the ra '

Co=on Svening-primrose@ . air
Cxybarhun n;ertarirmm Wild Four-O' clock
Fa r. i cum, c p, Fn nic-g ra nn sp.
Fnnicum vir~ata , S wi tch-gra ns
Fa rra l u, cil in t i foi t um Ci:la te-Jeavcd Fanpalu,
Fhainrin arrndinnc?: ''~S Canar;f-<rann
Fhyral'r hnterorhylin Clan,y Ground Cherry
Phynontecia virriniann Cbdicnt Plant
Fon comprr a Canada Elue-craca
Foa pratenrin Kentucky Blue-granc
Folyconun rn ,cri, imu, 3 achy Knotweed
Forulus r% 1t o td ru Cottonwood
Fotentim =rconten Silvery Cinqueroll_

Fotontilla no-v'< Hon Tiough Cinquefoi'
Bumex a]ttu-tmun Tall Dock
Salix Interio- Sand-bar Willow
Salix nicra 31ack '4111aw
Sa l nol a Pali 'im r ia r: Thictie
Scutellaria Jatori flora Ead ro; Sku1] cap
Seta ria virid ir Green Foxtail
Sicyoc annulatn Eur-c ucunbe r
Soliiarn canadennin Cenada Goldenrod
Sol id a rio ri oid a Stiff Goldenrrxl
Spartina rectinate Prairie Cord-gra ss
Sr>orobolue_ c rypta nd ru m Sand Drorneed
Sporobolus varin!florus Sheathea Dropseed
Stachyn h!nnicin Eouch &Jp Nett3e
Ta raxacum of fic'rmle Enndelion
Ubun rubrn Silppe ry 21m
Ve rha rcum +.hn en u, Crea i ;'ullein
Vorbena etrinta Ecary 'lervain
W rb'nn urtic5?nlin Wh!fn 7"rvain
2112. rirarla Winter Crapo
Xanth 1u e+runnrium Cocklebar
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Appendix A3.2.6
Specien List, for P3A 3B - 1978

Acalypha rhomboid aa Three-needed Percury
Acer necurd o Box C1 der
Arropyron repann Quaek-gra cc
Arrontin scabra 30tth Hair-crass
Ambrocia artemiciifolla Racred
Anbror.in trifida Crea t Ragweed
Androtoren rerard i Big Bluetten
Auenene canarlensin Canada Anonone
Anocynun nibiricum Indian Hemp
Anclopian nyriaca Common "ilkweed
A nter o rier4 den White Maath lister
3ro,un inernin Smooth or Awnless Brono-cransBrenun tecterum Do my Bronw-craco
anlamovilra len?!fol!a Sa nd -rc ed
Carax cp. Sed e SP.C
Conchrun lon-i nn* nun Sand-bur
Chame cynn a yotonnarma Ridge-seed < d Spurce
Chanaacyne ma culata Spotted Spurge
"hamaecyne nutano Spurge
^henonod iun albun lanb's Qua rters
"irnin, nmnno Canada Thistle
Cirnium vulgara Eull Taistle
Convn1vulun nonium S2d e 31nd medC
Conyza canMnnnin Horse waed
Cvoorun lupalinue Slende r Cype rus
Dinitar*a ranoutnalir Larco Crab-grans
a vnun canadennin Nodd ing Wild Rye
v ymun virrinicun Vircinia Wild Rye
3racrontin nrectabill Furple love-gracn!

~rimrnn striccrus Daley Fleabane
dyn!,um inconnnicunn '4allflowr
lurhorbla enrollata Flowering Spurge
h aria v'r-iniana Virginia Strawberry
"a c he l $ a sp. S tickeeed sp.
Malenium nutumnal: Sneenemed
En11anthuc laetiflorun Showy Sunflower
&l!anthm, tuberoenc Jerusalen Artichoke
Tactuca canadennin Canadian Wild lettuce
Lac tuen norriola Wild lettuce
Inntolona corrnatun Fall Witch gracc
In npodera capi tata 3ound-headed Bush Clover
lycopun americanun Cut-leaved Water Hoarhound
"elilotun np. Smet Clover sp.
_Minulus r'nrenn Monkey Flower
!'oll uro v-rti c 111ata Ca rpe tweed
Cenothera biennin Common Evening-prinroce
Cxybarhun nyctarineun Wild Four-C ' clock
Fnnicum cp. Fanic-cracc cp.
Fanicun y!rratun Switch-grasc
Fhalar1n arundinacea Reed Canary-graoc
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APlcret 1x /.3,2.6 cont:nu,3:1

Fhynal'3 heteronbylla Clammy Cround Chirry
Phynalis v11ciniana '/Ircinia Grouni Cherry
Fhyson try:la vi rr in.1 ana Cbedlent Flant
Foa c. npressa Canada Blue-crans
Poa pratennir I.cntucky Blue-cracc
Fo2aninia graveolonr Clammyuced
Polyeonum cenvnivulun Black Bindwood
Fenulur ioitoidec Cottonwood
Fote nt 11' a arcui: Tall Cinquefoil
En n un culv e-- _on_nylvanicun Fennsylvania Butto rcup
Shu:' ra1icann Foisen Ivy
Rnm cy"rul tA isrkanraw Rose
Rubus goo *' mL,'i- Black !iaspberry
% r c x r ^ - t o- 41.i n Sheep Sorrel
"u m e 7 + 1-- %m "h21 Dock
%,S ' r t .' > 1 o r Car,d-bar Willou

" s ' ' x n ' .' ? 31ack ',lillow

"e l r oh Pal' Puen;an "Lictic
." - ta r i a cl n u rr- Yellow Foxtail-

Sn'a ria v' "J ! c Creon Foxtail
31'rno _cucy'm'uc 318:ld e r-campion
Sol id a co c? rad err Canada Goldenrcd-

"ol'h c 'n,nu-:on-tr .jleccar' Gcidenrcd
" o1 M a r 0 "!- W Sti.^f Coldenro'-

"
"orobolur ev- Hnirun 3r.nd "ropaaed

'J: nc runib Sibcriar 51n
l'rtica 6 2 oIca 3 ', incl..u 'a t ble
'lo 'n ceu, tha v.,uo Creat I:ullein
Ycn ,nn rtrictn Heary ' larva!n
Ya-hona urLicifoiin '4h 3 tt iurvain
'/e rnonia "noeicalola h'ertarn Iron-v;c 3

C'd r1rn ta sint:r " rare
J r+'ni r el rum-im Cochlt 'au r

( >
,o i
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Append ix A3. 2. 7
FRA 1 - Four har Spic 3en list (3975 - 1978)

M 107f. M To77

Acer nerund o x x x
Achillea milk rollum x x x x
Acropyron repent x x x x
AgrantJ: nc, bra x x x x
Ambronia arteminil fo]ia x x x x
A. trifida v

And ropogon Cerarli X x
A. ccopa rius x x

Anemone cylindrica x
A etemisia campestris x
A. luloviciana x x

Ascicplas nyriaca x x x x

A. ve rtic illata x x x

( A:> te r oni.ar'.onis ) >

A, cimplex x x
Brotus 1:ercin x x x x
2, tr.c to ru x x x

Ca rex sp. x x
renohrun lonriopirnn x x x x
Chamaecyse glyptcycrma x x x

Chonopailum a lbum x x x
Chrysornir VII oca x x x x

Convolvulun repiu:r. x x x x
Conyu car.adensis x x-

Crepis tec torun x x x x
Cyperus lupulinus x x
C, nelminitzil x x x x

Cirsium dircolor x
Cici ta :19 nanguinalis x x x x
Ilymus canadensin x x .v x
Zragrostic spectabilic x x x

?rigeron strigosus x x x x
:uphorbia corollata x x x x

Fracaria vosca x
F. Virginiana x x x
Froelichia floridana x x x x
Hedeona hinpida x x x x
B;11anthun laetiflorus x x
H. pe tiola ri n x x x x
H, tuberosun x x

'!orrieun jubatua x
Juniperus virginiana x x x
Inctuca sp. x
lepidiun densiflorum x x x x
Inptoloma cognatum x x x -
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FRA 1 - Four Year Specien List - continued

1975 1076 1977 1978-

L3spedeza clipulacea x x x x
Lithoeparmum croceum x x x x
Lychnis alba x x x x
ledicago sativa x x x
Iblilotus alba x x x x
I:. officinalic x

Mollu{o verticillata x x x x
f'ona r.la f'Istulora x
Cenothe ra biennin x x x x
0, rhombi etala x x xI
Cx3 aphus nycta61netts x x xb

Fa ni mrn s p, y x x x
F, vi mc t ur x x x
Farthree t : cur- vitaera x x
Fhyral:n he terophylla e.

Fi a n t.a ,To purchi' x

Foa compre nsa x > x x
F. " te ns is x x x, -

-

Folan.' in gra ve o3 e n n x x
Falygolen convolvulus x x x x
F, pensylvanicum x
F, ranonissinum x y

Fotentilla arContea x x x
F, norvegica x
Frunus sp. x
F, arericana x x
(F. pa nsylvanica ) <

F,hur n_abra x x
(Rosa , . land a ) x
E, s ffulta x x x
ouw x ac. tcsella x r x
F. , alt asinus x x
E. verticillata (?) x

Ealsola kali x x x x
Se taria glauca x x x x
5 viridis x x x
Silene entirrnina x x"

S. cucubalus x x x

Sinyr. inch:un canpoetro x
Solidaro canadensis x
S. nicaouriensis x x
S. rigida x x
Sorchantrum nutans x x

Sporobolus cryptandrus x x x x
} 7 7 '- Q' 9Solidago sp. Lx

@tipa spartea) (Calamov11fa') x
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FTtA 1 - Four Year Species List - continued

lEZ1 1976 ]Q77 3978

Strophosty?.er heJvoola x x
Taraxacum officinalo x
Tragopogon major x
Ulmus americana x
U, pumila x x
l' . rubra x

Verbascum thapsus x
Verbena stricta x x x
Vicia villosa x v x x
Vitis riparia x x x

277 293
3.2-89



Appendix A3.2.8
RAFA 1 - Four Year Species List (1975 - 1978)

107c 1976 122Z 1978

Achillea nillefolium x
Agropyron repens x x x x
Agrostic reabra x x
Amaranthuc retroflexus x
Anbros5a artenini' rol la x x xm

A, trifida x

e nd ropocon cera rC i x x
/, ?coperiuc x x x
Artemicia lulov:Iciana x
Asclepias syriaca x x x x
A. ve rticilla ta x

Astar avureur x
Bouteloua curtipan<1ula x x x
3ronne inornis x
3. te cto ran x
3uchlo2 da ctyl oide c x x

Calanovilfa longifolia x
Conchrus 1cncispinus x x x x
Chamaecyse clyptorrerna x
Chamaecyr^ naculata x
Chenopailun albun x x x x

Convolvulus sepium x x x
Cony n canadensis x x x
Crepis tectorun x x >

Cycloiena atriplicifolium x

Cyperus esculentus v.

C, Turulinus x x
C, schweinitzil x x x x
Digitaria sanguinalis x x x
ichinochloa crus-galli x

Elynus canadensde x x
Eragrostis cilianenmis x
E, trichoides x x x
Ericeron stricosus x x x
Euphorbia coro11ata x x x x

Proelichia floridana x x x x
Ibdeona hispida x
Relianthus lactiflorus x
H. petiolaris x x x x
Hibiscus trionum x

Lepidium densiflorum x x
Leptolcan cognatum x x x x
In c -r 4 - capitata x
L. stipulacea x
Lithospermum croceun r
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FA F? 1 - Four Year Speclen List - continued

1075 1076 1077 3c7?

Fedicago rativa x x
Iblilotun alba x x x
". officinalic x x x
Mo11ugo verticillata x x x
Oenothera bbnn b x x ,: x
C. rhombipetala x x x

Oxybaphur nyetagineus > x
Innicue cp. x x x
F. capillare x

F. vircatun x x x
Panpalum ciliatifollun x

Phynalis h-itarcphyll s x x
Flantaco purnhii x
Foa cenprecsa x x
F. pratennic x x
Foince tt in dentata x

Folanicia c-aveolens x x
Folyconun convolvulus x x x
F. pensylvanicun x
F. ranonissinun x x
Fopulua deltoiden x x

Fetentilla argentaa x
P. norvegica ,: x
Ratibida colunnifera x
R ma suffulta x
Runex acetosella x x

Salsola kall x x x
Se tar.'a claucs x x x
S. virid i. x x
Silona antirrhina x x
S. cucubalun x x x x

Solidago canadennis x
Sorchastrun nutans x x x
Sorchun halapense x
Sporobolur cryp tand run x x
Strophoctyles halveola x x x

Taraxacum DEIIC } nale x
Tragopocon najor x
Tribulus terrestrin x
U1nua punila x
Verbena stricta x

Vicia villosa x x x
Viola cororla x

2 || (') G G_/J
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A ppe nd ix A 3,2. 9
FRA 9 - Three Year Species List (1976 - 1978)

1976 1977 1078

Acalypha rhomboidea x x
Acer nagundo x x
Achillc a nille rollun x x
Agr opyron repanr x x,

A rostin scabrnC x x x

Ambrosia a rtenin11 folia x x x
l. trifida x x
'rlstbla bas i ranea x x x
Artenb in bionnis x
l. ca irantris x

A. lud ovicia na x

Acclerias incarnate x
A. syr!a ca , x x
e. '/ 3 rt i c111a ta x x
'4 pa ra r un of f _c I na lir x
A n tn - e r i cold ' < x x
'. simple x x x

2erterar 1 tcana x
203 t 7:lla B'it To'cle ) x
3romus inerm.is x x
?. toctorum x x x
Carex rp. x x

O 2 a n a t hu. ova tiin x

C. wbre Inncisp?nus x
;ha na"cyre zlyptosperna x.

C. maculata x x x
Chenopolir albur x x

Chryropsis villosa x x x
Convolvu'un copium x
Conyta canalensin x x
Crop!s tectorum x x x
Cyperus lupu11nus x x x
C. schweinit:11 x x x

E 1.cita r ' a nanruinalir x x x
Olymus canadensis x x x
Eracrostis spectabilis x x
Er!ceron annuus x
E. philadelphicus x x
o. strigonus x x x

Euphorbia corollata x x
T ragaria virginiana x x
Froelichia floridana x x
Hedeo?.a hispida x x x
Melenium autumnale x x

2 7 / 2< V6
, n
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FRA 2 - Three Year Species List - continued

1076 '077 1978

W11an' hus petiolaric x x
H, tube rosur x x
Lactura ca nado nair x x x
l. ,'rriola x x
Lepirl : u <!ansiflorum x

Ie ptolona "ognatum x x x

L:s p!,ce capitata x x
L. tipulacea x x
L!thosp:r,un croceun x
Lychnis alba x x

Lycorus americanus x x >.

Fod Icago nativa x x
"el n ot us p. x
', alba x > x
i, o f f ' c itial is x,

"oll uco ve rticillat- x x t

M]en'e r c :a (ra ce - - - ) x
Cenothora blonrds x x
C. rhomb!pc ' ala x x >

Cxalis stricta x
Cxybaphun nycLacincur x x

Fanicum nr. x x x
Fanpainm c ilia t i folium x x x
Phalaris arundinacea x x
Fhysalis heterophylle x
F, longifolius <

Fhysostegia virginiana x x
Flan tago purchil x x
Foa compressa x x x
F. pratensis x x x

Folanisia craveolens x x

Polygonum convolvulus x x x
F, lapathifolium x
Fopulus deltoides x x x
Fotentilla argentea x x x
Ranunculus pansylvanicus x

Dhus glabra x
Rosa ruffulta x x
Rubus occidentalis x x x
Rumox altirsimus x

Salix sp. x
S. interior x x
Salsola kall x x x
Setaria glauca x x
S. viridis x x x

277 297
3.2-93



FRA 2 - Thme Ynar Species List - contirued

ICT IC7' 197P

S11onc ant,irrhina x
S. cucubalun x
So11 deco canadensis x x
3 minecurienain i

S. ricida x x

Sporobolus cryptandrus x x x
Stachys hicpida x x
Stipa spartea x
Taraxacum officina50 x x
Teucrj u., canadensa x x x

Tra['.OPO",On Major x x
Trifollu, pratence - x
Ulmus anericana x
U. pu .ile x x
Urt ica /.10:ca x x

'lortascum t hapru , x x x
|r r're v bra e t,0c ta x
'/ . ha r ta' a x
V. ctricta - x x
i, u rt * c 51'cl!v -

'Ji cle villosa. '
,

' 029 n o ror '.a x
7' t.l c ri re ria x,

277 298
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A ppe nd ix A 3. 2 .10
liAFA 2 - Three Year Speelec Lict (1976 - 1978)

107/> 1077 1070

Acalypha rhomboidea x x
Acer neguntio x
A ch13 3 0a nil 2r. rollum x
ACropyron repenc x x x
Agrostic ceabra x x x

Ambrocia artoniciifolia x x
A. trifida x x
Andropo;on cerardi x x x
A. cccparius x x x
Apocynun cibiricun x

Arctiun ninuo x
Artenicia ludoviciana -

Acclepino hirtella x

A. incarnate. x, m

A. cyriana x x

Actor acurouc x
'. ericoide c x x'

!. cinpler x x
Actregalus canadencic x x
Eouteloua curtipanlula x . x

Bronus Irermic x x x
E. Mctorum x x
Euchloc dac tyloidec x x x

. Carex Cp. x x x
Cenchruc lonC cpinusi x-

_ Chanaecyce glyptoeparna x x

C. naculata x
_ Chanopollun albun x x,

.

Chrycopsic villoca x x

- Circiun arvenca x
- C. c?iccolor x x

C. vulga ro x x x_;

; Conyca canadencic x x x
Crepic tectorun x x x

Cycloloma atriplicifolia x
Cyreruc lupulinus x x

.
C. cchweinitcii x x x

_

- Descurainia pinnata x
"

Digitar!a nanguinalic x
-- Clynus canadencio x x x
p 1 virginicus x

_] Cragrostic cpectabilic x
E. trichoidec x x x

_

]3 Erigeron annuus x
5- I;. philadelphicus x x
.2 J. ctrigonus x x x
$

43 3.2-95
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RAFA 2 - Tnrce Ycmr Specian L!nt - continued

1076 1977 1978

Diphorbia corolla t:. x
Pragaria virJ,5n. lana x
F onlich!a Flor:'Jann x
Co un op, x
fhdOOna h3 r pida. x x

i[0 3 O r l111 aDIUTnal" X x x
t g 1 * ,g n tb,g 7 ly n ( 3 f] g73,3 y

F, is? t i o'.ar! r xs

H, tu'm ro ~ '

IACluco CPnPdFn310 x x
L, norriola x x x
lee rnia orynoiden v
IcpN ium cicnr.iflorum , ,

Ieptolone cocnatun x

Lacp W:za ntip.lacaa x -

Liatria punctata x
Lii hospe r-.un croccu, x x
Lycopuc anoricanun x . x
"c d ica go r.a t iva x y x

tr:lilote q, x
r, alba x x
"

e UIeinal'c,

i c n ' c; rnnn ce n o. ' : nro x
.' 'O n t 'a R L'V ~. n f . i r X

' Gluco vert'c111ata x x
'ublanM rfr (reec, ora). x x
.'p catar*e4

Cenotk ra Li:nni: ,

C. rhonbipatala x x
Cxybaphuc nyctagincun x x

Dan 5 cun cp, x x x
F, capillarc x
F, vircatun / x x
Phalar5r arundinacea x x,

Phynalic hotororhylla > x

Phycoctocie virginiana x
Finua roninoca x
Flantaco purchi x-

Foa cenprocca x x x
F, pratencia x x x

Folanisia craveolenc x x
Polyconun convolvuluc x x x
F, ranociscinun x

gFopulus de]toidoc x
Fotentillt, arcontea x x x
F, norvegica x x

#- 277 300
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RAFA 2 - Three Year Species List - continued

1C75 1C77 1G73

Ilatibitie. co unnifera x x x
Rhun glabm x
R. typhina x
Rosa suffulta x
Pubus occicentalin x x
Rumx acetonella ;s x
R. altincir.us x
Salix Interior x x x
Salsola kall x x x

Sotar!e slauca x x
5 viridic >. x''

Sicyon angulatus x
Silene antirrhina x -

S. cucu'>.1un x x x

C ol itl n.!:0 r'anad e nc i ? x x x
3 C '.ga ntG a x
3 US*2 Oralis x
S. ricida x
Sorghactru, nrtanc x x x

7porobalus cryptan?rus r x x
Stachys '11upi?a x

| Strophontylec n'elvoola x
Taraxacur ufficinala x
Teuerlun canadence :

U11aus pin lla x
U. rubra x
Urtica dJoJea x x
Verbaccu"i thapcur x x

Verbana hastata x
V. str* cts x x x
V. ::rticifolia x
Varnonia ."accicu3ata x
Viola cp. x
V. ccrcria x
Vicia villosa x

27/ $0rI
-
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Appendix A3.2.ll
FRA 3A - Three Year Specten List (1976 - 1978)

1976 Ic77 107C

Acalypha rhomboidea x x x
Acer nerundo x x
Achillea mille folium x x x
A gropyron re pens x x x
A grosti s scabra x x x

Ambrosia artemini! folie x x x
A. psilostachya x x
A. trifida x x
A morpha fruticosa x x
And ropornn rerardi x x

Anemone canadensis x x
A pocynum sibi-icu, x x
Arabis sp. x
/rctium minus y

/ristida ba sira m a x x x

" rtemis ta biennir x x-

'. luloviciana x x
Ascleplas Incarna ta x
A. syriaca x x
t. ve rti c illa ta x x

A ster er5 coide s x
A. simplex x x
A stracalus canadensis x
Bidens (coronata?) x
Bromus inermis x x x

Calanovilfa longifolia x x x
Carex sp. x x x
Cenchrus longispinus x x
Cha mae cyse naculata x x
C. nutans x

Chenopod ium album x x x
Cirsium vulgare x x x
Conyza canadansis x x x
Cre pi s tectorum x x x
Cyperus lupulinus x x x
C. schwe initz ii x x x

Olgitaria sanguinalis x
Elymus canadensie x x x
3 virginicus x x x
2racrontis spectabilis x x x
Erigeron philedelphicus >

. strigonus x

Erysimum (inconspicuum) x
Eupatorium rucesum x
Zuphorbia coro11ata x x x

777 7f )
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PRA 3A - Three Years Species List - continued

1076 1C77 197P

Fragaria virginiana x x
Cnaphalium (obtuelfo11un) x
Hackelia sp, x
Hedeona hispida x x x
B31enium autunnale x x x

Helianthus laetiflorur, x x
H, tube ronun x x x
lactuca canadensis
L. sorriola x
leerrsla crynoides x x

Iep'd iu, d 7 siflorum x
leptolcna cecnatum x x x
Lespedeza capita ta x x x
Lychnis allu x
Lycopua a me ricanus x - x

M)d icacc lupulint x

II. sa tiva x x
I'clilotus r.p. x
', alba x x x
:., officinalic x

Conothera biennis x x
Cxalis dillenti x
C. stricta x
Cxybaphus nyctagineus x x

Fanicum sp. x x x
F. capillare x x
F, d epa upe ratun x

F. vircatum x x x
ra rpetlum c iliat ' fol ium x x~

Phalaris arundinacea x x
Phyralis heterophylla x
Thysostegia virginiana x x x
Foa c onpre ssa x x x
F. pratensir x x x

Folygonum convolvulus x

F. lapathifoltun x
F, ramesissimum x x
Fopulus deltoides x x x

Potentilla arcantea x x x
F. artuta x
F. norvegica x x x

Rumex altissimus x x
Salix interior x x x
S. nigra x
S. petiolaris x
Salsola kali x x x

277 303
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FRA 3A - Thron Years Species List - continued

lo?f lo?? 1^78

Scutellaria lat-riflora x x
Se taria g1nuca x
S. virid ia x x x
Sicyos angulata x
Silene antirrhina x
S. cucuba lus x x
Sol: dago canadensis x x
S. miusouriensis(?) x
S. nonoralis x
S. ri ida6 x x
Spartina poetinata x
Sporobolus cryptandrus x x x
3 vaginiflorus x x
Stachya blapida x x x
"braxacur officinala x
Ulmus rubra x
Urtica dioica x x
'/c rbascun thapsus x x
Verbana stricta x x x
V. ur '. i c i ful ". a x x
"'tir riparia x
Tanthium stru nriun x

;
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Aplendix A3.2.12
FRA 33 - Three Years Species List (1976 - 1978)

iw6 1C77 197A

A calypha rhomboldea x x x

Acer .agunio - > <

A chillea nilbfolium x x

A "c'P't ron repens x x xC
!q; rout : ' ncabra x -

Introcla e -te ,in'; rf :a

3 t el '10 a < '

- ul-ops;cn cerart': x
-nononc ca r.e.ic nn ic v

ej7 ind rica*
x,

pocynon eibiricun x < xt

A m ':ir cr. '

'\rOtIt.fi Pil :4G x

rirtida bariraT.ea x-

/ rte * nia biennia x <

r. T ud oviciana x

' nchpian incarnata x-

A. nyriaca x x

: nte r o r * co'.d o s x x
ontarioni: x

.

'stragalun canaic ns r- i e

3rcnus inernic x - x
3 tCCCoru:i1 x
Calanov11fa lon;ifolia x
Cm x q. x x x

Cenchroc longispines x

Chamaecyre glyptoarcrna x

C. raculata - x
C, nutans >.

Chenopollun album x >. x
Chrynopais villosa x

Cirsium, arvense x x x
C. vulcarc x x x
Convolvulus sepium x x x
Conyza canadensis x x x
Crepic tactorum x x

Cype rt. 3 lupulinus x
C. schweinitzii x x
Digitaria nanguinalis x x x
ichinochloa crun-p1li x
Clynus canadensis x x x
E. virginicus x x

Cragrostir spectabilit- x x
Tricerar annuus x
'. philadolphican x

C. strigesun x x x
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FRA 3B - Thrne Years 3reeJen L!r.t - continued

1 ^ 7/. 1077 1^'n

Irynimum inconop]cuum x
suph la coro12ctn. x x

Fracaria vesca <

F. vir intana - x

l'29el 1 7 x

"o' con hinpida x
M n l'. autumr. alt x x x

Hol la n i.nu t laetirlo- y x
9 potlola ri s x

M. tuberonor x x x

In c lu 'a car:ad"nr i <> x x

L. enrriole. x *

Inernia crym m e x

Iep!Slun k nirlovn. <

IC j'I.OI O'"#. Cecnatu' ' N

IPCyndora C&p tT t? x
* "

Lycopor anericanu x x x

L. v:rcin'co: x
t'c l il o t us np. x

i. al ba x

B:1 utlur ringenc x x

Eolluco verticillata x x x
Cerothera biennis x x x

C. rhonbipctala -

C::alio d illen11 x

C<ybaphur nyc La c:u . u x x

Fa nicu, c p. .< x x

F. cap 1Earo x

F. vircatum v x

Fhalaric a rund i nac a x x x

Fhycelic heterophylla x
F. I onc * fol ia x

F. v irc ' nia na x -

Phyronte cia virciniana x -

Fon compro ve x

F. pra to na ls > x x

Folanicie craveclens x :

Folyconu r convolvulus x x x

Fopulus deltoiden x x x

Fotentilla argentea x
F. arguta x x

F. norvecica x
Eanunculus pencylvanicus x

7 } ["j {Rhus radicans x x x
Rona cuffulta x
Rubus cecidentalic x x

3.2-102
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FRA 33 - Tlw o Years Species List - continued

107f> E 1973

Rumex acc to2011a x x
R, altissinus x
R, noxicanus x
Salix interior x x x
3 Intiolarie x v.

5 nigra x x

Cal:; ole ital *_ y y x

Scu' elin via latorifl ora y

3e ta ria glauca - x
3 virid is x x x
Sibne cucubalus x x

3elliIaro care:iarsic x

3 juncea x -

S. nice ariensic ? x
3 nononlis x

S. cicida x x x

Sporobolus cryptandruc x x
Stachys hinpida x
Taraxacun officinal +: x
Teucrium carn:'enne x

U1:w g.13a x
U, rubra x

'

l'rtica i Ioica x x

Ve rbcnettm tharnun x x

7 arbma sbr *.cta x x x

V. urticifolia x x
'lernonia fascicula ta x
Vicia villosa x x
Vltic riparla x x
Xanthium ntrunariu, x x
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4.1 EROSION STUDIES

4.1.1 INTRODUCTION

An erosion survey of the Prairie Island site was conducted

in 1978 to monitor soil erosion associated with construc-

tion activities,. general soil loss, and changes in the

intake and discharge channels' bottom con f ig u ra t ions .

Inspections were similar to 1977 studies, including examina-

tions of corrective measures taken on problem areas.

4.1.2 MATERIALS AND METHODS

Methods used in 1977 w e ;. < continued in the 1978 study.

Photographs and descr.iptive field notes were taken of

erosion areas on Jur.e 2 and Octaber 19, 1978. Photos were

taken of actual erosion sites, potential e.msion sites, and

sites that had eceived corrective measures to control

erosion. All phe os were noted on a map sketch of the plant

site, with each phvuo viewpoint noted.

|

To measure chernel erosion, depths were measured laterally

approximately 15 feet from shore and in the centers of the

channels when possible. Readings were recorded at 30-to-50-

foot intervals using a depth finder. Soundings were taken

on July 19, 1978.

4.1.3 RESULTS

June and October observations identified nine erosion sites

within the plant site boundary. Two sites were classif .d

as severe four as moderate, and two as low (Figure 4.1 1', .

In addition, o.M site identified as moderate in June was

corrected with g rad ing and rock riprap fill prior to the

October survey.

277 309
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4.1.3.1 Erosion Site Descriptions

Site 1. Bubbler pump house access road. Moderate
erosion problem. Some erosion has occurred between
existing riprap piles on intake canal embankment.

Control measures should be implemented to stabilize

this lituation. Two photos taken.

Site 2. East side substation exclusion fence.
Moderate erosion problem. Runoff from gravel
substation pad is causing some gravel movement into
adjacent oak forest, but more important is the

associated lea ch ing of he rbic id e s from the substa-
tion to the vegetation. A small adjacent area is

comp 1etely denuded of vegetation due to runoff.

Control measures needed. Three photos taken.

Site 3. Recirculation cancl embankment near intake
bcr rack. During the June survey the embankment

had begun to erode due to construction activities.

However, control measures, including riprap rock

and gr ad ing , have prevented any further problems.
One photo taken.

Site 4. West end of plant parking lot. Moderate
erosion problem. Runoff from parking lot has

created a gully on the west end that is washing
sand and gravel into an open field. Control

measures are needed to prevent this gully from
causing additional erosion. Three photos taken.

Site 5. Drainage ditch between first cooling tower
and Lock and Dam Road. Severe erosion problem.

East side of ditch has a large gully forming;

severity increased from June to October surveys.
Control measures needed to stabilized movement of
loose soil. Three photos taken.

277 3:04.1-4



._ . . . . _ _ _ _ _ _

-

Site 6. Base of dredge spoils mound south of -

cooling towers. Moderate erosion problem on far
aeast end of this loose soil area. Hea*1y summer

rains have created some gullying that is washing '

soil into adjacent wooded area. Any control
measures undertaken should not include heavy
equipment in order to minimize further disturbance

_

of the area. Two photos taken.

-,

Site 7. South side of intake canal at bubbler
_

pipe. Low erosion problem. Some erosion occurring -

at the point where the bubbler pipe meets the
wwater. S'il is loose, consisting of mcstly sand, -

and erosion is difficult to control. Two photos
_
-

taken.
_

_

Site 8. Path to Sturgeon Lake boat dock at envi-

ronmental lab. Severe erosion problem. 'le av y

summer rains have cut back the river bank where a _

foot path ex. ,ts. A large gully has formed in the
;A

loose sand embankment. Future rains will continue
;

to erode the eccess path. Control maasure.s neces- !
cary. Three photos taken.

i
i g

=

Site 9. East side of the discharge canal, directly l

across from discharge gates. Low erosion problem.
,

A " cut" has formed in the island that separates the -

main channel from the discharge canal. It appears -

that undercuttings by beaver have caved in to
create this opening. This area will be watched to -

monitor f urther erosion. No photos taken.
-

4.1.3.2 Canal Depth Survey

.

Intake and discharge canal depths changed little from 1977
_

to 1978. Variation in canal depth measurements from 1977 1

-5
g77 3 ]

-

_



can be explained by differences in pool levels at the date

of the survey, differences in measurement location, and

shifting of bottom sediment. Soundings taken in 1978

indicate no significant erosion or deposition that would

necessitate channel dredging (Figure 4.1-2).

4.1.4 SUMMARY

Plant site erosion increased in 1978 compared with 1977.

Nine sites were identified and inspected. Two si'2s (5 and

8) were classified as severe, and four sites (1, 2, 4, and

6) were classified as moderate problem areas. All of these

sites need some degree of erosion control. Increased soil

erosion this year can be explained by heavy rains exper-

ienced in the spring and early summer. July in particular

had record downpours that caused flooding and erosion in

much of the surrounding trea. In the plant vicinity,
however, erosion control measures and natural soil stabili-

zation minimized what could have been a greater problem.

Areas such as the dredge spoils mound south of the cooling

towers that was once a severe erosion site, oid not degrade

to any great extent. The majority of areas identified in

3978 were new sites not previously described. Intake and

discharge canal depths sbowed no significant changes with no

corrective action deemed necessary.

1
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4.2 DREDGING STUDY

No maintenance dredging has occurred in the five years since
construction of the river f acilities was completed. Without

any periodic (maintenance) dredging work, there has been no

opportunity to r, t u d y the effects on water quality and
aquatic biota.

Any mainteaance dredging work would be in full compliance

with state and federal specific permits and regulations

d e s ig ned to minimize the environmental impact. The total

area affected would be small, and after dredging, the

benthic community would regenerate naturally and recover to

a level normal to the new bottom canditions.
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