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INTRODUCTION

The Susquehanna Steam Electric Station (Susquehanna SES) consists of
two boiling water reactors, each with an electrical generating capacity of
1,050 megawatts. It is located on a 435-ha site in Salem Township, Luzerne
County, 8 km northeast of Berwick, Pennsylvania. Commercial operation of
Unit 1 is scheduled to begin in 1983 and Unit 2 in 1984. Under terms of
an agreement finalized in January 1978, 90% of the Susquehanna SES is owned
by the Pennsylvania Power and Light Company (PP&L) and 10% by the Allegheny
Electric Cooperative, Inc.

Ecological studies have been conducted near the Susquehanna SES by
Ichthyological Associates, Inc. (IA) since 1971. The Susquehanna River,
from which the Susquehanna SES will withdraw cooling water, has been
investigated since the beginning of the studies, whereas terrestrial
investigations of the site were conducted from 1972 through 1974 and
from 1977 through 1981. The overall objective of these studies has been
to establish an ecological baseline of existing conditions in the river
and on the site prior to operation of the Susquehanna SES. Data from
studies prior to 1981 have been presented in annual progress reports from
1571 through 1980 (see page 365).

Throughout 1981, both aquatic and terrestrial studies were continued.
Various physicochemical characteristics of the river were measured, and
its algal, macroinvertebrate, and fish populations were monitored.

Terrestrial investigations of the site dealt with studies of flora,

vegetation, and birds. Descriptions of sampling procedures, detailed




data tabulations, and interpretation of the results are presented in this
annual progress report for 1981,

Most of the aquatic studies were conducted within 2 km of the intake
structure and discharge diffuser of the Susquehanna SES. The slope of
the riverbed in this stretch is 0.3 m/km and the average width is 300 m,
Depth is relatively shallow in most areas (less than 2 m), but some pools
may exceed 5 m even during low river flow. During periods of low flow,
which normally occur in late summer and early autumn, abandoned eel walls
help maintain pools, some of which are several kilometers long. In times

of high flow, the river level commonly increases 3 m or more, and its

flow characteristics resemble an open channel. Upriver from the site,

the "Wyoming Region" of the northern anthracite coalfield lies beneath
or adjacent to the river. Acid mine drainages from this area, which
enter from abandcned strip and shaft mines, degrade the water quality at
the site (Gale et al. 1976).

Tervestrial studies were done on either the site or on adjacent PP&L
properties. Elevations ranged from 150 m sbove mean sea level on the
river floodplain to a maximum of 372 m on Council Cup Ridge, 3 km southeast
of the site. This area is located within the Ridge and Valley Section of

the Appalachian Valley Province (Fenneman 1938).
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ABSTRACT

Physicochemical data were collected upriver from the Susquehanna SES
intake (SSES), downriver from the discharge diffuser (Bell Bend), and at
the Susquehanna SES Biological Laboratory throughout 1981. River temperature
ranged from 0.0 to 29.9 C, level from 148.18 to 152.69 m above msl, and
flow from 39.7 to 2,869 m3/s. New maxima were recorded for Secchi disc
depth, dissolved oxygen, total alkalinity, and pH; and minima for turbidity,
dissolved oxygen, percent oxygen saturation, and total iron. Annual mean
data were similar at SSES and Bell Bend, but values of some parameters
were higher at SSES a significantly greater number of times. Correlations
(r>0.90) were found for specific conductance, sulfate, and filtrable
residue to flow; total iron and nonfiltrable residue to turbidity; and
total residue to fixed total residue.

Drainages from abandoned coal mines continued to degrade water quality
at the Susquehanna SES in 1981, but not as severe as in previous years.
The percentage of total iron concentrations exceeding 1.5 mg/l (the
Pennsvivania Department of Environmental Resources limit for the river)
was the lowest found at either sampiing site. Statistical analyses of
the physicochemical data from 1973 through 1981 showed significantly
improved water quality. Much of this trend resulted from the termination
of pumping mine water into the river and improved water quality of four

major upriver drainages since 1972.
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ta 104 1675 12 306 %9 2% 54 7% LB 16} €43 189
& 104 1980 287 114 48) 246 61 82 82 150 Se6 17
21 LR 7531 213 101 196 229 o £ 82 140 494 158
32 191 2768 718 2715 in 231 L) 58 7 137 €08 143
23 96 479 216 286 287 106 £z 54 75 122 53¢ 15¢
3¢ . b1 2515 214 =57 254 153 74 54 70 137 437 278
ey w4 P 108 320 213 294 13 54 7w 179 118 516
i 0% 1329 208 §62 206 241 B} 40 131 145 TE %59
7 108 1480 180 424 190 0% 2 s 261 120 338 157
7 s 1138 159 193 173 182 84 45 210 355 b1 1 419
29 L3 169 L5 165 19% % 45 197 1644 a4 S
. % g4 bE 5 98 153 186 I 5 170 1ans 64 347
1 5 £ 195 133 65 4% 13121 s
MLAN 1 1263 W%l 298 402 218 a3 %7 L34 181 43¢ 239
3 e 80,2 ¥ .4 14.3 17.% 14,1 $.5 2.7 10.% Ba.2 0.6 194

Talls A=3

rhvaipochenical data collecved at S5 and Bell Fead On the Susqnehantia River,

Janusry 1941,

SSES BELL BEND

DATE 29 JaN 29 oaN
TiNE 1312 1252
RIVER LEVEL &!! ABOVE MSL: 149,49
PISCORARGE (MY7%) 9%
TEMPE HATURE )

ALR 1.0 1.0

WATER 0.0 2.0
WFEATHER OVERCAST OVERCAS
TURBIDITY (ST 5.3 5.8
CRYGEMN

DESIOLVED (MBL] i1.20 1i.40

PERCENT SATURATION n =
TOTAL ATKALINITY (MESL) > 82
PR Ted 7:)
SPECIFIC CONDUCTANCE

AT 2% C LuRNQS /O 400 406
SULFATE {NG/LY 0 10
IRON. (M0

TOTAL 1.75% 1.76

DYSEOLVED 1,44 1.42

PERCENT DISSOLVED B2 8l
RESIDUE ING/L)

TOTAL 232 217

FINED TOTAL 197 178

NONFILTRABLE 1 2

FILTRARLE
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Tau'le A-6

Physicochemical data collected at SSES and Bell Bend on the Susquehanna River,
February 1981.

SSES
DATE 12 FEB 18 FEB 26 FEB
T IME 1230 1311 1310
RIVER LEVEL;M ABOVE MSL) 152,33 151,05 151,72
DISCHARGE (M2/3) 2485 1339 1895
TEMPERATURE (C)
AIR -1.0 9.5 5.0
WATER 0,0 2.5 5.0
WEATHER SUNNY P,CLOUDY OVERCAST
MEAN SE
SECCHI DISC(CM) 5 31 19 i8 6.5
TURBIDITY(NTU) 170 23 34 76 40,9
OXY3EN
DISSOLVED (MG/L) 12,50 12,75 11.89 12,35 0,246
PERCENT SATURATION 83 94 93 92 1.6
TOTAL ALKALINITY (MG/L) 21 23 22 24 1.9
PH 7.1 7.2 7.1 7.1 0,03
SPECIFIC CONDUCTANCE
AT 25 C(uMHOS/CM) 118 145 120 127 8,0
SULFATE (MG/L) 16 25 14 18 2.9
I RON (MG /L)
TOTAL 18,70 2,43 3,47 8,21 4.549
DISSOLVED 0,34 0436 0,40 04,37 0,015
PERCENT DISSOLVED 2 15 12 10 3.4
RESIDUE (MG/L)
TOTAL 660 136 162 315 147.7
FIXED TOTAL 581 113 122 272 133,.8
NONF ILTRABLE 532 47 63 214 137.8
FILTRABLE 128 89 99 105 10,1
BELL BEND
DATE 12 FEB 18 FEB 26 FEB
TIME 1248 1257 1300
TEMPERATURE (C)
AIR -1,0 9,5 5.0
WATER 0.u 245 5.0
WEATHER SUNNY P,CLOUDY OVERCAST
MEAN SE
SECCHI DISC(CM) 5 31 19 18 645
TURBIDITY (NTU) 170 23 34 76 40,9
OXYGEN
DISSOLVED (MG/L) 12,55 12.80 11,80 12,38 0,261
PERCENT SATURATION 89 95 93 92 1.5
TOTAL ALKALINITY (MG/L) 22 28 22 24 1s7
PH 7.1 7e1 7.1 7.1 0,00
SPECIFIC CONDUCTANCE
AT 25 C(uUMHOS/CM) 115 140 120 125 6.6
SULFATE (MG/L) 16 25 14 18 2,9
ITRON (MG/L)
TOTAL 17,10 2,49 3.40 7.66 1,093
DISSOLVED 0,44 0,35 0.40 0.40 0,023
PERCENT DISSOLVED 3 14 12 10 2.9
RESIDUE (MG/L)
rOTAL 590 140 158 296 127.4
FIXED TOTAL 509 114 112 245 114,3
NONFILTRABLE 459 48 65 191 116,3

FILTRABLE 131 92 93 105 11.1




Table A-7

Physicochemical data collected at
March 1981.
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SSES and Bell Bend on the Susqguehanna

River,

SSES
DATE 4 MAR 13 MAR 18 MAR 24 MAR
TIME 1317 1236 1314 1312
RIVER LEVEL(M ABOVE MSL) 150,05 149,31 149,19 148,95
DISCHARGE (M2/S5) 684 3143 297 215
TEMPERATURE(C)
AlLR 55 9.5 1.0 9,0
WATER 3.0 4,5 3,0 5.0
WEATHER pP,CLOUDY P,CLOUDY SUNNY P,CLOUDY
MEAN SE
SECCHI DISC(CM) 92 130 115 100 109 7.5
TURBIDITY(NTU} 642 4.8 53 6.0 -1 0.3
OXYGEN
DISSOLVED(MG/L) 12,40 12,10 12,75 13,00 12,56 0,176
PERCENT SATURATION 92 92 93 102 95 2,2
TOTAL ALKALINITY(MG/L) 37 50 3 58 50 1,9
PH 7.2 7.2 7.4 7.4 7.3 0,05
SPECIFIC CONDUCTANCE
AT 25 C{uMHOS/CM) 182 230 245 268 231 16,3
SULFATE (MG/L) 30 44 48 58 45 5e2
IRON (MG /L)
TOTAL 1.27 1.30 1,41 1.63 1.40 0,073
DISSOLVED 0.66 0.87 0.94 1,13 0,90 0,087
PERCENT DISSOLVED 52 67 67 69 64 3.5
RESIDUE (MG/L)
TOTAL 144 156 156 192 162 9.3
FIXED TOTAL 116 115 106 151 122 8.9
NONFILTRABLE 9 B 3 4 5 1.2
FILTRABLE 135 152 153 188 157 10,0
BELL BEND
DATE 4 MAR 13 MAR 13 MAR 24 MAR
TIME 1323 1246 1324 1322
TEMP ERATURE (C)
AIR 5.5 9,5 1.0 9,0
WATER 3.0 4.5 3,0 5.0
WEATHER P.CLOUDY P,CLOUDY SUNNY P,CLOUDY
MEAN SE
SECCHI DISC(CM) 92 130 112 100 109 7.4
TURBIDITY (NTU) 5.9 4.7 5.4 6.2 56 0,3
OXYGEN
D ISSOLVED (MG/L) 12.45 12,10 12,80 13,00 12,59 0,177
PERCENT SATURATION 92 92 93 102 95 2.2
TOTAL ALKALINITY(MG/L) 37 50 53 57 49 3,9
PH (Y 7.2 7.4 7.5 7.3 0,08
SPECIFIC CONDUCTANCE
AT 25 C(uMHOS/CM) 182 230 245 268 231 16,2
SULFATE (MG/L) 28 42 46 54 43 4,9
I RON (MG /L)
TOTAL 1,27 l.30 1.37 1.66 1,40 0,080
DISSOLVED 0,56 0.86 0,95 1.18 0.89 0,115
PERCENT DISSOLVED 44 66 69 71 63 Se6
RESIDUE (MG/L)
TOTAL 136 161 154 192 161 10,4
FIXED TOTAL 112 110 104 146 118 8,5
NONF ILTRABLE 9 R 3 4 5 1.2
FILTRABI < 127 157 151 i88 156 11,2
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Tabie A-8
Physicochemical data collected at SSES and Bell Bend on the Susquehanna River, April 1981.
SCES
DATE 1 APR 7 APR 10 APR 14 APR 17 APR 21 APR 24 APR 28 APR
TIME 1330 1340 1206 13119 1225 1335 1324 1240
RIVER LEVEL(M ABOVE MSL) 148,89 149,10 149,04 149.10 149,28 149,22 149,07 149,44
OLSCHARGE (43/5) 197 265 44 265 iun 308 254 392
FEMPERATURE (C)
AR 16,0 i3.5 18,0 10,5 13.0 745 14,0 12,0
WATER 11,5 12.0 13.0 11.5 10.5 12,0 12,0 11,5
WEATHER OVERCAST SUNNY SUNNY OVERCAST OVERCAST SUNNY OVERCAST HVY,RAIN
MEAN SE
SECCHI DISC(CM) 60 75 90 100 100 115 108 110 94 6.2
TURBIDITY (NTU) 4.6 7.0 6.1 b4 Se7 6.0 57 4.6 603 0.4
QXYGEN
DISSOLVED(MG/L) 14,70 11.60 10.90 10,30 11,10 11,70 11,70 11,00 11,63 .44
PERCENT SATURATION 113 109 104 94 99 110 106 101 107 3.9
TOTAL ALKALINITY(MG/L) 62 50 50 49 i6 44 43 42 8 Ze1
L] 9.0 7.9 746 7.4 7.5 7.6 7.5 7.4 7.7 0.18
SPECIFIC CONDUCTANCE
AT 25 C(uMHOS/CM) 279 225 222 230 205 2110 220 197 224 8.3
SULFATE (MG/L) 47 490 40 42 19 40 44 is 41 1.2
I HON iMG/L)
TOTAL 1,65 1.43 L.41 Lod3 l1.18 1.26 1,46 1.24 1,38 0.050
DISSOLVED 0.66 0,58 0463 0.66 0.60 0,57 0.86 0.606 0.65 0,031
PERCENT DISSOLVED 40 4l 45 L 51 45 59 LL] 47 2,0
RESIDUE (MG/L)
TOTAL 206 152 151 136 128 141 168 144 1513 8,1
FIXED TOTAL 140 1L5 108 114 190 101 119 98 111 4,6
NONF ILTRASLE 14 13 12 6 9 L] 6 7 9 1.1
FILTRABLE 192 119 139 130 119 133 162 137 144 T.6
BELL BEND
DATE I APR 7 APR 10 APR 14 APR 17 APR 2] APR 24 APR 28 APR
TiME 1342 1330 1213 1312 1217 1328 1315 1247
TEMPERATURE (C)
AlR 16,0 13,5 18,0 10,5 13,0 B,5 14,0 12,0
WATER 11,5 12,0 13.0 i1.5 10,5 12,0 12.0 11,5
WEATHER OVERCAST SUNNY SUNNY OVERCAST OVERCAST SUNNY OVERCAST HVY,RAIN
MEAN SE
SECCHI DISCCM) 60 75 89 100 100 105 108 118 92 6.3
TURBIDITY(NTU) 8.4 6.5 6.4 6.4 5.2 5.9 6.0 4.6 6.2 0.4
OXYGES
DISSOLVED (MG/L) 14,50 11,60 11,00 10,20 11,10 11,80 11.70 11,15 11,63 0,422
PERCENT SATURATION 132 109 10% 93 99 110 106 102 167 3.8
TOTAL ALKALINITY(MG/L) 62 50 50 49 5 14 44 42 43 2.1
PH 4,9 7.9 Tab 745 7.6 746 7e5 7.4 7.8 0.16
SPECIFIC CONOUCTANCE
AT 25 C{uMHIS/CM) 280 225 220 228 205 201 220 194 222 8.8
SULFATE (MC/L) 47 19 40 42 8 19 42 14 a0 1,3
LRON (MG/L)
TOPAL 1.64 1.41 l.40 1.39 L.30 1.22 1.40 ls1l 1.36 0,052
VISSOLVED D.62 0.57 0.62 0.54 0458 0,55 0.86 0,59 De63 0,013
PERCESNT OISSOLVED i8 40 41 46 45 45 61 53 47 2.4
RESIDUE IMG/L)
TOTAL 196 166 154 136 128 148 174 145 156 7.3
FIXED TOTAL 143 107 112 104 100 97 114 102 110 4.9
NONFILTRAGLE 17 14 9 7 10 8 6 7 10 1.3
FILTRABLE 179 15 145 129 118 140 163 138 146 6.6




Table A-9

32

Physicochemical data collected at SSES and gell Bend on the Susguehanna River, May 19%81.

SSES
DATE 1 MAY S MAY BMAY 12 MAY 15 MAY 19 MAY 22 MAY 26 MAY 29 MAY
riMe 1203 1322 1218 1252 1240 1245 1215 1330 1205
RIVER LEVEL (M ABOVE MuL) 150,62 149,% 149,16 149,25 149,59 149,89 149,28 148,92 148,76
0 I SCHARGE (M 3/5) 1034 444 286 319 457 603 33 206 162
TEMPERATURE (C)
ALR 14,0 19,5 14,5 13,5 21,0 18,0 27,0 25,0 23,5
WATE R 12,5 14,5 14,5 16.5 17,0 14,0 17.0 21.0 21,0
WEATHER P JCLOUDY SUNNY SUNNY OVERCAST OVERCAST P,CLOUDY SUNNY OVERCAST P,.CLOUDY
MEAN SE
SECOHI DIAC (M) 50 69 94 64 88 36 75 60 55 66 5.8
TUMBIDITY (NTU) 21 6.4 542 11 7.3 28 11 12 12 13 2,4
JKYGEN
DISSOLVED (MG/L) 9.20 9,90 10,60 9,00 9,70 8,60 9.,9% 10,40 7.90 9.47 0,27
PERCENT SATURATION 85 96 104 91 99 83 102 116 87 96 3.4
TOML ALKALINITY(MG/L) 4 33 4] 45 45 34 37 47 50 41 2.0
| 1.2 7.2 7.4 T2 T4 7.2 T2 B.0 7.4 7.4 0,08
SPECIF IC CONDUCTANCE
AT 25 Ci{uMHIS/CM) 155 172 200 222 187 158 189 235 253 197 10,8
SULEATE (MG/L) 26 32 45 45 30 30 38 45 54 39 3,1
LRON (MG/1)
TOTAL 2,39 1.35 1,37 1.7 1.24 2,76 1,88 1.82 2,14 1.85 0,161
D1530LVED 0,24 0,52 0.73 0,52 0.42 0.41 0,72 0,17 0.53 0,47 0,060
PERCENT DISZOLVED 10 39 53 30 34 15 38 9 25 28 4.7
RESTOUE ('4G/L)
OTAL 153 125 153 150 138 152 152 134 196 156 6.9
FIXED TUTAL 102 99 111 108 101 124 104 108 130 110 3.4
NUNF [LTRABLE aH 14 7 12 15 41 17 16 16 21 4.4
FILTRABLE 105 111 146 138 123 111 135 168 180 135 8,2
BELL BEND
DATE 1 MAY 5 MY BMAY 12ZMAY 15 MAY 19 MAY 22 MAY 06 MAY 29 MAY
e 1208 1315 1225 1259 1248 123% 1225 1340 1215
TEMPERATURE (T)
Al 14,0 19,5 15,0 13,5 21,0 18,5 27,0 25,0 23,5
WATER 12,5 14.5 14,5 16,5 17,0 14,0 17.0 21,0 21,6
~EATHER PCIOUDY SUNNY SUNNY OVERCAST OVERQAST P,CLOUDY SUNNY OVERCAST P,CLOUDY
MEAN SE
SECOHT DISC M) 50 68 100 68 A8 40 ” &0 55 67 6.0
TURBIDITY(NTU) 19 6.5 5.0 10 7.3 29 12 12 13 13 2,3
KYCEN
D1SSDLVED (MG/L) 9,20 985 10,60 9,00 9,75 8,60 10,05 10,60 7.95 9.51 0,284
PERINT SATURATION 8% ¥ 104 91 100 H3 104 118 L 27 3.5
TOTAL ALMALINITY(MG/L) i4 14 40 45 45 34 38 45 50 4] 1.9
) r T2 7o T3 7.5 7.2 12 B.1 7s3 7.4 0.09
SPECIFIC QONDUCTANCE
AT 25 CHMHOS /M) 155 159 205 220 189 158 189 235 260 198 11.3
SULFATE (ML) 25 32 44 45 30 30 38 43 56 39 3.2
1HON (MG/L)
TOML 2419 1.38 1.9 1,60 1,20 2,84 1,89 1.80 2,22 1,83 0,164
DISTOLVED 3522 0.49 0s 71 0,52 0,38 0.41 0.7 0,22 0,52 0.46 0,056
PERCENT DISSOLVED 10 o 51 2 32 14 37 12 23 27 4,3
RESIDUE (MG/L)
AL 151 12 158 168 15 158 153 182 158 158 6,3
FIXED TOMAL 1n kL 112 114 W 128 106 114 136 112 4,1
o [ LITRASLE a4 13 10 12 5 44 19 14 18 21 4,2
FILTRABLE 107 113 148 156 120 114 134 168 170 137 Te
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Table A-10

Physicochemical data collected at S55ES and Bell Bend on the Susquehanna River, June 198]1.

55€58
DATE 2 JUN 5 JUN 9JIIN  12JUN 16 JUN 19 JUN 23JUN 2% JUN 30 JON
TIME 1323 1229 1302 1215 1200 1235 1328 1252 1252
RIVER LEVEL (M ABOVE M5L) 148, 7% 148,95 148,7% 143,64 148,92 149,16 149,25 149,04 145,86
DISCHARGE (M3/45) 162 215 162 130 206 6 39 244 188
TEMPERATURE (T)
AlR 16,5 22.0 23,0 26,45 29,5 28,5 20,0 175 29,5
WATEM 21.0 2140 22,90 22,5 24,0 24,5 23,0 21,5 23.5
WEATHER INERCAST P,QOUDY P CLOUDY PCLOUDY P.,CIOUDY P.CIOUDY P.CLOUDY P,OOUDY P,CLOUDY
{LAN SE
SECOHI DISC(OM) 42 42 41 50 42 22 L} 43 47 4] 245
TURBIDITY{NTY) 15 20 15 13 17 56 21 21 12 21 4,3
OXYCEN
DISTOLVED (MG/L) 8,90 8,00 9. 85 9.70 7.80 6,10 8,35 9,00 10,40 8,57 .41,
PERCENT SATURATION 100 89 110 111 92 73 96 90 122 93 4.6
TOTAL ALFALINTIY(MG/L) 55 56 57 54 54 an 53 47 54 53 1.2
PH 7.4 7.5 7.9 7.6 7.5 vo) 7.6 7.4 8,0 7.6 0,07
SPECIF IC QONDUCTANCE
AT 25 CLMID5 /M) 282 260 278 283 21 220 230 22 255 256 8,1
SULFATE (MG 62 44 53 58 52 43 52 42 46 51 <l
TRON (M1
T 2.0 2.46 L, 90 2.12 2,30 4,08 2,38 2,18 1.69 2,% 0,218
DISTUVED 0,22 0.29 0s25 0.39 0,45 0 .45 0e39 0650 0,39 0,37 0,031
PERCENT DISSOLVED il 12 13 13 20 11 16 23 23 16 1.5
RESIOUE (MGAL)
O™ 207 198 204 218 200 216 185 179 184 199 4.4
FIXED TOML 139 146 151 146 145 156 134 131 136 142 2.6
NONF ILTRABLE i8 30 19 20 24 62 32 28 19 28 4,4
FILTRABLE 159 168 185 199 176 154 153 151 165 171 Sed
BELL BEND
DATE 2 JUN 5 JUN SJUN 12JUN 16 JUN 19 JUN 23JUN 26 JUN 30 JUN
TIME 1331 1237 1255 1222 1210 1244 1321 1244 1305
TEMPERATURE (C)
AlR 16,5 22,0 23,0 26,5 28,0 28,5 20,0 17.5 29,5
WATER 21,0 21,0 22,0 22,5 24,0 24,5 23,0 21,5 2345
WEATHER OVERCAST P,CLOUDY P,CLOUDY PCUOUDY P.CLOUDY P,CIOUDY PL.CLOUDY P,CLOUDY P,CLOUDY
MEAN SE
SECCHI 018C(M) 42 41 4 50 45 25 36 45 45 42 243
MRBIDITY(NTU) 15 18 14 12 14 54 21 20 12 20 4,2
OXYCEN
DISANVED (MG/L) 9,10 8,25 9,85 9,9 8,00 6,15 8,5 8,00 10,60 8,71 0,422
PERONT SATURATION 102 92 il0 114 94 73 94 a0 124 100 4.8
TOTAL ALKALINITY(MG/L) 55 55 58 55 54 47 52 49 55 53 lel
PH T.4 7.5 7.9 7.8 Ted 7.3 746 7.4 7.9 746 0,07
SPECTF IC (OINDUCTANCE
AT 25 C{UMHOS /M) 285 260 282 283 2N 220 230 222 253 257 8,6
SULFATE (MG/L) 60 43 53 63 54 42 42 42 a0 50 2.5
TRON (MG/L)
TUML 2,16 2.41 1.82 2,02 2.13 3.92 2,29 2,08 1.72 2,31 0,205
DISSOLVED 0,20 0,28 0.23 0,39 .43 0,45 N.34 0,48 0,53 0.3 0,036
PERCENT DISSDLVED 9 12 13 19 18 11 15 23 3 17 252
RESINUE (MG/L)
TOTAL 198 208 207 208 208 224 189 182 189 201 4,1
FIXED TOTAL 134 144 142 150 154 1% 132 126 142 142 3.2
NONFILTRABLE 21 28 19 20 23 56 30 27 20 27 1,6
FILTRABLE 177 180 188 188 185 168 159 155 169 174 3.9




Table A-11

Physicochemic:l data ~ollected at SSES and Bell Bend on the Susquehanna River, July 1981.

SSES
DATE 2 JUL 7 JuL 10 JUL 14 JuL 17 Juy 21 JuL 24 JuL 28 JUL 31 JuL
TIME 1308 1258 1257 1348 1205 1353 1323 1324 1320
RIVER LEVEL (M ABOVE ML) 146,67 146,67 148,58 148,43 148,34 148,40 148,37 148,40 148,24
DISOHARGE (M3 /5) 138 138 116 83 66 Ei n 77 6
EMPERATURF (C)
AW 24,0 30,0 30.5 22,5 4,0 21.5 2%.5 2.5 28,0
WATER 23,0 25,0 27,5 27,0 26,0 26,0 24.5 23,5 24,0
WEATHER OVERCAST SUNNY P.CLOUDY SUNNY SUNNY WY,RAIN P.CLAOUDY OVERCAST SUNNY
MEAN SE
SECOIL DISCICM 5% 48 40 ) 45 6 44 48 45 49 2.1
TURELOITY (NTU) 12 11 11 7.4 8.8 7.0 11 8.5 11 9.7 0,6
CRYGEN
DISSOLVED (MG/L) 8.45 10,05 9.80 16,10 11.05 7.30 9.70 8,05 11.%0 9, 56 0,43
PERCENT SATURATION 98 120 123 124 135 58 116 94 137 115 5.6
TOTAL ALKALINITY (MC/L) 61 63 n 63 67 63 53 66 69 b4 1.7
W 7.7 7.6 8.2 7.9 8,0 7.4 7,2 T B.1 v 0,11
PECIFIC CONDUCTANCE
AT 25 C{uMHOS/CM) 280 285 317 47 B0 285 348 355 390 332 13.2
SULFATE (MCG/L) 57 58 60 B0 L) 98 79 74 BR 76 4.7
FRON(MCAL)
TOTAL L. 1,53 1,57 1,27 1,73 1.19 1.74 1.95 1,98 1.63 0,086
DISSOLVED 0,42 .19 0.14 0.12 0.17 0.15 0,36 0,22 0,18 0.22 0,033
PERCENT DISSOLVED 25 12 9 9 10 13 21 11 9 13 1.8
PESIDUE {(MC /L)
TOTN 208 214 206 2 x4 B2 %0 242 290 246 .9
FIXED TOTAL 155 142 146 190 200 199 180 176 214 178 6.1
NONF ILTRABLF 14 14 16 13 16 10 14 15 16 4 0.6
FILTRNLE 194 200 190 235 <4r 272 246 227 274 232 10,1
BELL BEND
DATE 2 JUL 7JUL 00U MJUL 170U 2100 24 JUL 28 JUuL 31 JUL
TIME 1316 1250 1247 1356 1210 1359 1316 1332 1329
TEMPERATURE (C)
AlR 24,0 30,0 30.% 22,5 4.0 21,5 6,5 o P 28,0
WATEP 23,0 25.0 27.5 27,0 .0 26.( 4.0 23,5 24,0
WEATHER OVERCAST SUNNY P.CLADY SUNNY SUNNY IVY,.RAIN P.CLAUDY (WERCAST SUNNY
PEAN SE
SECQHT DISC(C™ 52 48 41 59 45 55 46 5 45 49 1.7
TURB IDITY (NTU) 12 1 10 7.2 7.8 Te2 10 8,5 11 9.4 0.6
OXYCRN
U ISSOLVED {(MG/L) 8,50 10,00 9.80 9, 10 11.05 6.90 9,75 8.00 10,50 9, 31 0.411
PERCENT SATURATION 99 116 123 114 135 83 117 94 125 112 e |
TUEAL ALKALINITY (MC/L) 60 62 7 (3 67 63 5 3 70 o4 Py
P 7.6 7.7 8.3 7.8 8,1 7.4 7.2 7.2 7.6 7.7 0.12
SPECTFIC CONDUCTANCE
AT 25 C(uMHOS/C) 275 292 320 347 377 290 343 148 392 332 12,7
SULFATE (MCA) 54 56 57 80 87 99 8O 74 87 75 S.1
THON (MC/L)
TOTAL 1,62 1. 74 1.45% «24 1.43 1,38 1.94 2,03 2.04 1,65 0,095
LISSOLVED 0.7 0,20 0.11 0,11 0,15 0.16 0, 4 0,20 0.17 0.21 0,033
PERCENT DISSOLV FL 2 11 8 4 10 12 21 10 8 12 1.8
RES IDUE (MCG/1.)
TOTAL 214 214 210 258 X8 273 250 245 Py 250 5.8
FIXED TOTAL 154 145 147 192 X8 ) 172 177 207 181 %.1
NONFILTHRABLE 14 15 16 13 14 U 12 17 16 14 0,6
FILTRASLE 200 219 194 245 254 262 237 228 20 235 4,0




Table A-12

35

Physicochemical data collected at SSES and Bell Bend on the Susquehanna River, August 1981.

SSES
DATE 4 AUG 7 AUG 11 AUG 14 auc 18 AUG 21 AUG 25 AUG 28 AUG
TIME 1321 1321 1311 1228 13213 1317 1250 1205
RIVER LEVEL (M ABOVE MSL) 148, 34 148 .43 148,52 148,137 148 .40 148,31 148,28 148,22
DISCHARGE (M7/5 ) 66 83 102 71 7 60 55 45
TEMPERATURE (C)
ALR 27,0 27,0 29,5 28,0 2.5 25,5 21.0 26,0
WATE i 25.5 27.0 26,5 25,0 23.5 24,5 23,0 23.5
WEATHER P,CLOUDY P.CLOUDY P.CLOUGY P.CLOUDY SUNNY SUNKY P.CLOUDY OVERCAST
MEAN SE
SECCHI DISC(C™) i8 39 30 32 32 35 14 32 34 1.1
TURBIDITY(NTU) 15 12 16 15 16 16 14 15 15 0.5
OXYGEN
DISSOLVED (MG/L) 9.50 9.10 9.90 9.00 10,20 8.60 6.95 7.70 8,87 0,366
PERCENT SATURATION 115 108 142 108 119 1013 81 90 106 4.7
TOTAL ALKALINITY(MG/L) 74 63 62 60 56 58 58 52 60 2.2
Y 7.8 7.4 8.0 7.6 7.8 7.4 7.3 7.1 7.6 0.10
SPECIF IC CONDUCTANCE
AT 25 C(uMHOS/CM) 170 i82 150 343 368 180 415 428 Jg) Ge8
SULFATE (MG /L) 76 87 74 77 74 86 104 110 1A 1.7
IRONIMG /L)
TOTAL 1,97 2,16 2,%2 2,45 2.74 2.1 2,68 2. 76 2,51 0,100
DISSOLVED 0.13 0.19 6.25 0,22 0.28 0.35 0.27 0.30 0,25 0.023
PERCENT DISSOLVED 7 9 10 9 10 13 10 11 10 0,6
RESIDUE (MG /L)
TOTAL 290 84 254 74 <42 64 300 nz 274 9.2
FIXED TOTAL 195 195 168 "2 186 188 218 237 195 7.6
NONF ILTRABLE 19 21 4 21 24 22 18 20 21 0.7
FILTRABLE 271 261 230 223 218 242 282 297 253 9.
BELL BEND
DATE 4 AUG 7 AUG 11 AUG 14 AUG 18 AUG 21 AUG 25 AUG 28 AUG
TIME 1311 1314 1320 1223 1331 1310 1240 1214
TEMPERATURE (C)
AlR 27,0 27,0 29,5 28,0 22,5 25.5 21,0 26.0
WATER 25,5 25.0 26,5 25,0 23,5 24,5 23.0 23,5
WEATHER P.CLOUDY P.CLOUDY P.CLOUDY P.CLOUDY SUNNY SUNNY P.CLOUDY OVERCAST
MEAN SE
SECCHI DISC(CM) 38 40 10 31 35 32 37 34 1.2
TURP IDITY(NTU) 13 11 15 14 14 14 14 14 14 0.
OXYGEN
DISSOLVED (MG /L) 8,80 9.00 9,85 8.60 10,30 8,60 6,60 7.35 8.64 0,402
PERCENT SATURATION 106 107 121 103 i21 103 76 86 103 5.2
TOTAL ALKALINITY(MG/L) 74 63 62 62 58 58 587 53 61 2.1
PH 7.8 7.4 7.8 7.6 7.9 7.4 7.4 7.3 7.6 0.08
SPECIFIC CONDUCTANCE
AT 25 Clu MHOS/CM) i 375 355 348 365 382 415 430 sl 9.5
SULFATE (MG/L) 76 L1 74 75 74 82 102 108 85 4.5
IRON (MG /L)
TOTAL 1.80 1.96 2.46 2.37 2.5 2,481 2,63 2,53 2.34 0.099
DISSOLVED 0.12 G.17 0.26 0,23 0.29 0,34 0.25 0.27 0.24 0.023
PERCENT DISSOLVED 7 3 11 10 11 14 i0 11 10 6.7
RES IDUE (MG /L)
TOTAL 280 il4 256 246 246 271 301 326 280 10,3
FIXED TOTAL 187 192 178 170 174 176 208 238 190 7.6
NONFILTRABLE 18 18 24 20 21 20 19 17 20 0.7
FILTRABLE 262 296 232 226 225 251 282 309 260 10,9
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Physicochemical data collected at S8ES and Bell Bend on the Susquehanna River, September 1981.

SSES
DATE 1 SEP 4 SEP # SEP 11 SEP 15 SEP 18 SEP 22 SEP 25 SEF 29 SEP
™M 1250 1220 1245 1235 1335 1220 1328 1239 1330
HIVER LEVEL (M ABOVE MSL) 148,22 148,19 148,34 148,67 148,52 148,37 148,40 148,37 148.89
D1SCHARCE (M2 /5) 45 4] 66 138 102 n 7 n 196
TEMPERNTURE (C)
AlR 22.0 23,0 2.5 %.5 2.0 21,0 19,0 23,0 13,5
WATER 23,0 22,0 22.0 20,5 22,0 20,0 18,0 16.0 15,5
WEATHER HVY,RAIN OVERCAST LT,RAIN P LLOUDY OVERCAST OVERCAST LT.RAIN SUNNY OVERCAST
MEAN SE
SECCHI DISC{OM) 38 4] 40 A 0 S0 58 60 68 49 1,6
TURBIDITY (NTU) 14 14 12 4 8.4 7.7 8,1 8.5 8.2 11 0.9
OXYGEN
GISSOLVED (MG/L) 5.20 5,70 7.3 9.50 8,10 T.60 6.40 9.05 9.20 7.78 0,479
PERCENT SATURATION 60 65 82 105 92 83 88 92 92 84 4.5
TOTAL ALKALINITY(MG/L) 56 62 6% 87 7 72 73 78 70 72 2.9
PH 7.0 7.0 7.1 7.6 7.6 7.4 7.3 7.3 7.8 1.3 0.09
SPECTFIC OONDUCTANCE
AT 25 C(uMHDS/CH) 463 491 485 412 350 i84 370 395 27% 403 22,0
SULFATE (MG 120 120 110 56 57 72 66 76 34 79 9.7
TRONIMG/T)
TTA. 2.69 2,61 2,% 2,70 1.77 1,91 2,03 1.96 1.61 2,20 0.137
DISSUIVED 0.139 0.49 0,46 0, <0 0.38 0.49 0.74 0,37 G.43 0.44 0, 045
PERCYNT D1 SSOULVED 14 19 18 7 21 26 36 19 27 21 2.6
FEGIDUE IMC /L)
TUTAL 144 345 342 20 243 244 270 252 174 278 18,4
FIXED TOTAL 254 260 246 204 in 178 196 170 114 199 15,2
NONF [LTRABLE 14 13 16 25 14 12 8 9 14 14 1.5
FILTRARLE 130 332 326 265 229 232 262 243 160 %4 8.1
BELL BEND
[ATE 1 SEP 4 sgp 8 S 11SEP 1S5 SEP 18 SEP 22 SPP 25 SEP 29 SEP
THhE 1305 1210 1230 1245 1343 1210 1336 1232 1320
TIMPERATURE (C)
AlR 22,0 23,0 22.5 6.5 2,0 21.0 19,0 23.0 11,0
WATER 23,0 22.0 22,0 20,5 22,0 20,0 18.0 15.5 15,5
WEATHER HVY RAIN (WERCAST LT.RAIN P.CLOUDY OVERCAST OVERCAST LT.RAIN SUNNY OVERCAST
MEAN SE
SHCQHL DISC (M) J8 41 19 £ o ae 60 62 68 49 4.0
TURB IDITY(NTU) 13 i4 12 12 71,8 7.7 7.8 8.2 7.7 10 0.8
OXYGEN
DISSOLVED (MGA.) 5. 00 S.45 7.40 9. 50 6, 10 7.25 €.40 8,90 9.60 7.73 0.519
PERCENT SATURATION 58 62 H4 105 92 79 88 89 9% B4 4.8
TOTAL ALRALINITY (MCG/L) 5 &l 0 LE] 76 72 76 78 68 72 3.0
PH 7.0 6.9 7.1 7.5 7.6 7.4 7.3 7.3 7.8 7.3 0,09
SPECIFIC QONDUCTANCE
AT 25 C{uMHOS /CM) 458 480 489 418 351 383 372 400 270 402 21,9
SULF ATE (MC 1) 118 120 1 54 57 72 67 n 13 78 9.8
TRONIMGAL)
TOTAL 2,57 2,61 2,51 2,11 1.85 1,99 2,05 1.94 1.53 2,13 0,116
DISSIVED 0,41 .44 .44 0.19 0.37 0.46 0.61 0.40 0.38 0,41 0,035
PEPCENT DISSOLVED i6 17 IR 9 20 23 3¢ 21 25 20 1.9
RESIDUE (MC /1)
TOTAL 329 1% 352 276 229 252 280 260 175 2N 17.8
FINFD TOTAL 248 262 250 196 166 170 192 184 il4 198 15,2
NONF TLTRABLE 14 14 14 i8 15 12 9 10 14 13 0.9
FILTRABLE 315 32 ER ) 58 214 240 271 50 161 %3 17.8
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Physicochemical data coliected at SSES and Bell Bend on the Susquehanna River,

Oc¢tober 1981.

SSES
DATE 6 OCT 14 oCT 21 ocT 28 OCT
TIME 1300 1313 1318 1322
FIVFEE LEVEL(M ABOVE MSL) 148.95 149.07 148 .67 149.13
DISCHARGE (M3/5) 215 254 138 275
TEMPERATUREI(C)
AIR 17.0 15.0 17.5 14.5
WATER 13.5 11.5 10.0 11.5
WEATHER OVERCAST SUNNY SUNNY P.CLOUDY
MEAN SE
SECCHI DISC(CM) 80 87 140 49 89 16.9
TURB IDITY (NTU) 7.0 6.2 5.3 11 7.4 1.1
OXYGEN
DISSOLVED (MG/L) 9.70 10.50 10.90 9.50 10.15 0.296
PERCENT SATURATION 92 97 98 87 94 2.3
TOTAL ALKALINITY (MG/L) 68 56 68 65 64 2.5
PH 7.6 7.6 7.6 7.5 7.6 0.02
SPECIFIC CONDUCTANCE
AT 25 C{/MHOS/CM) 278 225 297 270 268 13.6
SULFATE (MG /L) 35 29 52 38 39 4.4
TRON (MG /L)
TOTAL 1.43 1.32 1.45 2.22 1.61 0.185
DISSOLVED 0.56 0.53 0.95 0.60 0,66 0.087
PERCENT DISSOLVED 39 40 66 27 43 7.3
RESIDUE (MG/L)
TOTAL 174 148 191 176 172 8.0
FIXED TOTAL 116 108 146 144 129 8.7
NONF ILTRABLE 10 10 3 19 11 2.9
FILTRABLE 164 138 188 157 162 9.2
BELL BEND
DATE € OCT 14 ocT 21 ocT 28 ocCrT
TIME 1309 1323 1325 1332
TEMPERATURE (C)
AlIR 17.0 15.0 17.5 14.5
WATER 13.5 11.5 10.0 11.5
WEATHER OVERCAST SUNNY SUNNY P.CLOUDY
MEAN SE
SECCHI DISC(CM) 82 90 140 49 90 16.8
TURBIDITY (NTU) 7.4 6.2 5.2 11 7.5 1.3
OXYCEN
DISSOLVED(MG/L) 9.70 10.50 10.90 9.60 10.18 0.281
PERCENT SATURATION 92 97 98 88 94 2.1
TOTAL ALKALINITY (MG/L) 70 56 70 66 66 3.0
PH 7.6 7.7 7.6 7.6 7.6 0.02
SPECIFIC CONDUCTANCE
AT 25 C{uMHOS/CM) 278 220 297 272 267 14.7
SULFATE (MG/L) 35 28 50 37 38 4.1
TRON (MG /L)
TOTAL 1.47 1.38 1.48 2.37 1.68 0.208
CISSOLVED 0.56 0.52 0.93 0.66 0.67 0.083
PERCENT DISSOLVED e 38 63 28 42 6.7
RESICUE (MG/L)
TOTAL 169 144 194 174 170 9.2
FIXED TOTAL 114 100 138 128 120 7.4
NONFILTFPABLE 13 12 4 22 13 3.3
FILTRABLE 156 132 190 152 158 10.8
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Table A-15
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Physicochemical data collected at SSES and Bell Bend on the Susquehanna River,

November 1981.

SESES
DATE 4 8OV 11 sOov 18 NOV 25 NV
TIME 1328 1307 1330 1340
RIVER LEVEL(M ABOVE MSL) 149.65  149.34 150.26 149.50
GISCHARGE (M3 /85) 485 55 805 417
TEMPERATURE(C)
AlR 14.5 9.0 11.0 .5
WATER 10.0 7.0 6.5 4.C
WEATHER SUNNY P.CLOUDY OVERCAST SURNY
MEAN SE
SECCHI DISC(CHK) 13 110 20 70 58 18.1
TURBIDITY (NTU) 17 5.9 a4 il 17 5.5
OXYGEN
DISSOLVED (MG /L) 10.20 il.30 11.00 12.60 11.13 0,333
PERCENT SATURATION 91 93 88 92 91 1.0
TOTAL ALKALINITY (MG/L) 49 61 46 46 51 3.2
i 7.4 7.6 7.5 7.4 7.5 0.0
SPECIFIC CONDUCTANCE
AT 25 C(uMHOS/CM) 203 240 199 209 213 8.3
SULFATE (MG /L) 27 3l 4 10 28 1.4
1 RON (MG /L)
TOTAL 1.67 0.99 3.27 1.21 1.79 0.461
DISSOLVED 0.39 0.54 0.39 0.52 0.46 0.0386
PERCENT DISSOLVED 23 55 12 43 33 8.7
RESIDUE (MC/L)
TOTAL 148 148 180 124 150 10.3
FIXED 1UTAL 97 108 147 98 113 10,5
HONFILTRABLE 23 3 53 ] 23 9.7
FILTRABLE 125 142 127 116 128 4.8
BELL BEND
DATE 4 NOV 11 NOV 18 NOV 25 NOV
TIME 1320 1116 1315 1330
TEMPERATURE (C)
AlR 14.5 9.0 11.0 3.5
WATER 10.0 7.0 6.5 4.0
WEATHER SUNNY P.CLOUDY OVERCAST SUNNY
MEAN 5E
SECCHI DISCICM) 33 110 20 70 58 18.1
TUFRB IDITY(NTU) 17 5.6 32 11 i6 5.1
OXYCEN
DISSOLVED (MG/L) 10.20 11.40 11.09 12,05 11.18 0.345
FPERCENT SATURATION 91 94 88 92 91 1.1
TOTAL ALKALINITY (MG/L) a9 62 4 46 51 3.4
PH 7.4 1.7 7.3 7.4 7.5 0.06
SPECIFIC CONDUCTANCE
AT 25 C(.MROS/CH) 205 240 201 207 213 8.1
SULF ATE (MG/L) 26 10 4 29 27 1.2
ITRON (MG /L)
TOTAL 1.67 0.96 3.06 1.20 1.72 0.420
D1SSOLVED 0.38 0.53 0,136 0.49 0.44 0.037
PERCENT DISSOLVED 23 55 12 41 33 8.5%
FES IDUE (MG /L)
SOTAL L46 146 17% 125 148 9.2
FIXEU TOTAL 94 108 136 96 109 8.7
NONFILTRABLE 21 6 51 7 22 9.4
FILTRABLE 123 140 124 118 12¢ 4.3




39

Table A-16

Physicochemical data collected at SSES and Bell Bend on the Susquehanna River,
December 1981,

ESES
DATE 2 DEC 8 DEC 16 DEC 22 DEC 29 DEC
TIME 1358 1329 1325 133% 1228
FIVER LEVEL(M ABOVE MSL) 146,19 149,19 149.01 148.64 149,27
DISCHARCE (M3/8) 297 297 234 130 367
TEMPEFATURE(C)
AlFE 4.5 1.0 0:8 1.5 8.5
WATEF 3.0 2.5 0.5 0.0 -
WEATHER FOGC OVEPCAST F.CLOUDY CVEFCAST CVEFCAST
VEAN SE
SECCHI LISC(CM) 140 180 235 210 103 174 21.6
TURBIDITY(NTU) 5.6 3.9 3.3 4.6 6.4 4.8 0.5
OXYCEN
CIESOLVED (MC/L) 12.50 12.90 13.70 13.90 13.60 13,32 0.242
PERCENT SATUFATION 92 94 95 95 96 94 0.6
TOTAL ALEALINITY(MC/L) 57 52 56 62 40 53 3.4
PH T3 T 7.6 T 5 Tl 7.5 0.05
SPECIF1C COKDUCTANCE
AT 25 C(uMHOS/CWM) 255 233 260 305 198 250 16.0
SULFATE (MG/L) 42 16 39 32 30 36 2.0
1RON(MC/L)
TOTAL 1.03 1.02 1,05 1.5% 0.96 1.12 0.099
LISSOLVED c.72 0.74 0.84 1.24 0.58 0.82 0.102
PEFCENT DISSOLVED 70 73 80 80 60 73 . M
TESIDUE (MCG/L)
TOTAL 154 132 156 170 133 145 9.3
FIXED TOTAL 134 107 9 1213 84 109 8.1
NONF ILTRABLE 4 3 2 2 5 3 0.5
FILTRAELE 150 129 154 168 107 142 9.7
BELL BEND
DATE 2 DEC 9 DEC 16 DEC 22 DEC 29 DEC
TIME 1350 1320 1313 1346 1335
TEMPEFATURE (C)
AlFE 4.5 1.0 9.5 1.5 5.5
WATER 3.0 2.5 0.5 0.0 1.0
WEATHER FOGC OVEPCAST P.CLOUDY OVERCA:ST OVERCAST
ME AN SE
SECCHI DISC(C™M) 140 192 225 210 105 174 20.6
TURBIDITY(N'YU) S+ 3.9 b My | 4.3 6.4 4.6 0: 5%
OXYGEN
DIESOLVED (MG/L) 12,50 12.90 13.70 13.90 13.60 13,32 0.242
PEFCENT SATURATION 92 94 95 95 96 94 0.6
TCTAL ALKALINITY (MG/L) 57 52 56 62 40 53 3.4
PH 75 T ¥ 7.6 7.6 7.4 75 0.0%
SPECIFIC CONDUCTARCE
AT 25 C (WMHOS/CM) 250 231 260 305 200 249 1%.8
SULFATE (MC /L) 40 34 38 30 29 34 2.0
TRON (MG /L)
TOTAL 1.01 0.95 1.085 1.50 0.98 1.10 0.093
PISSOLVED 0.70 0.64 0.8% 2. 18 0.5%5 0.78 0.101
PLRCENT DISSOLVED 69 €7 g1 79 56 70 4,1
RES IDUE (MC /L)
TOTAL 152 128 157 169 108 143 10.0
FIXED TCTAL 112 108 104 110 76 102 &l
NONFILTRABLE 4 3 2 2 5 3 0.5
FILTRABLE 148 125 158 167 103 140 10.4
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Tabie A-17

Summary of poysicochemical dat. collected at SSES and Bell Bend on the Susquehanna River, 1981.

SSES EELL BCND ,
PARAMETER MINIMUM  MAXTMUR MEAN .14 MINTMUM  MAXTMUM MEAN it 4
SECTN] DISC{ICHV) % 238 (31 13.4 5 228 (31 13.4
TURBIDITY({NTY) 3.3 170 16 5.6 1.1 170 16 5.6
ORYGEN
D1SSOLVED (MG /L) 5,20 14,70 10.58% 0,.50% 5.00 14.50 10.55% 0.517
PERCENT SATURATION 60 137 9 2.9 58 135 9% 2.7
TOTAEL ALFALINITY (MG/L) 21 87 55 4,3 22 88 . 5% 4.4
PH 7.0 9.0 7.8 0.0 6.9 8.9 Y8 0.0%
SPECIFIC CONDUCTANCE i
AT 25 C(yMBOS/CM) 115 491 273 25.2 115 489 2n 25.3
fu.gnn«mn.) 14 120 51 6.4 14 120 50 6.3
TOTAL (MO/L) 0.96 16,70 2.32 0.549 G.95% 17.10 2.24 0.504
DISSOLVED (MG /L) 0.12 1.44 0.59 0.099 0.11 1.43 0,58 0.098
PERCENT DISSOLVED 2 82 37 7.3 3 81 36 7.1
PESIDUE (MG /L)
TOTAL 112 660 208 b Ny 1 108 590 206 16.7
FIXED TOTAL B84 581 156 14.9 76 509 150 13.4
RONFILTRABLE 1 532 30 16.9 2 459 28 14.9
FILTRABLE 89 i 17 18.7 92 338 178 16.0
Table A~1®
Results of Wilcoxon n:;ned rank test comparing concurrent physicochemical data at SSES and Bell Bend on the [
Susguehanna River, 1981. ]
Parameter No. of Samples With No. of Sample Values No. of Sample Values 2 Score )
Unequal Values Greater at SSES Greater at Bell Bend
Water temperature 2 2 0 1.41 N8
Secchi disc (om) 37 15 22 1.71 NS
Turbidity (NTU) 49 38 11 §.25 s
Oxygen
Diasclved [(mg/1) wh 18 28 0.09 NS
Percent saturation 38 16 22 0.34 NS
Total alkalinity (mg/l) i4 12 22 1.95 NS
PR 31 14 17 0.24 NS
Specific conductance
at 24 ¢ (pakog/om) 4 22 25 0.07 N8 !
Sulfate (mg/l) 48 41 7 4.45 o
fron (mg/l)
fot:g 68 4 25 2:67 %
Dissolved 66 S51 15 3,77 e
Percent dissolved 54 18 18 2.18 *
Residue (mg/l1)
Total 70 23 41 1.02 N8 ‘
Pixed total be 42 27 323 #* .
Nonfiltrable 47 22 25 0.45 NS
Filtrable 70 29 41 1.30 NS

N.S. = Not Significant

¢ = px0.08

® = pa.B] r
SE% = PD.001 ‘
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Table A-19

Results of Wilcoxon signed rank test comparing concurrent physicochemical data at SSES and Bell Bend on the
Susquehanna River, 1978-81.

B ——
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P R—

Parameter No. of Samples With No. of Sample Values No. of Sample Values Z Score
Unequal Values Greater at SSES Greater at Bell Bend

Water temperature 11 8 3 1.55 NS
Secachi disc (cm) 170 61 109 2.96 e
Tarbidity (NTU) 198 144 54 6.32 =%
Oxygen

Dissolved (mg/1) 219 86 133 2.62 **

Percent saturation 183 76 107 1.41 NS
Total Alkalinity (mg/l) 150 65 85 2.12 *
P 120 57 63 1.14 NS
Specific conductance

at 2% ¢ {umhos/cm) 198 105 93 1.15 N8
Sulfate (mg/l) 184 133 51 5,87 exw
Iron (mg/l)

Total 258 197 91 6.70 *%e

Dissclved 268 198 80 5.06 e

Percent dissolved 228 125 103 0.85 NS
Residue (mg/l)

Total 273 102 171 4.51 nee

Fixed total 217 152 125 2.42 *

Nonfiltrable 208 111 97 0.91 NS

Filtrable 264 105 159 3.21 e

N.§, » Not Significant

* = ped. 05
= p. 0l
abe 5 0,001

Table A-20

Summary of physicochemical data collected at SSES (1973-81) and 8ell Bend (1978-81) on the Susquehanna River.

SSES BELL BEND

PARAME TE R MINIMUM  MAXIMUM MEAN SE MINIMUM  MAXIMUM MEAN SE
SECCHL D ISC (CM) 2 235 69 3.1 4 225 72 5.4
TURBIDITY (NTU) 2uid 1600 30 2.9 1.1 450 18 2.7
OXYGEN

DISSOLVED (MG/L) 5.20 14.95 10.86 0,162 5.00 14.50 10. 86 0.249

PERCENT SATURATION 60 n 98 1.0 58 157 98 1.3
TOTAL ALKALINITY (MC/L) 12 87 43 1.8 16 88 53 1.8
PH 6.4 9.0 7.3 0.03 6.6 8.9 7.4 0,03
SPECIFIC CONDUCTANCE

AT 25 C(UMHOS/CM) 76 575 268 8.8 74 525 282 13.6
SULFATE {MG/L) 8 224 60 2.6 9 158 59 4.3
1RON

TOTAL (MG /L) 0.9 52.80 2.79 0,131 0.82 22.50 2.33 0.174

DISSOLVED (MG /L) 0.01 5.88 0,54 0,044 0.01 2,23 0.64 0.060

PERCENT DISSOLVED 0 98 25 1.9 0 92 34 3.1
RESIDUE {MG/L)

TOTAL 100 1490 187 8.3 107 710 216 8.8

FIXED TCTAL 12 1380 141 6.4 74 670 159 6.6

NONFILTRABLE 1 1090 37 4.5 1 649 28 5.4

FILTPABLE 61 346 a1 9.6 55 346 183 9.0
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Table A-21

Summary of water chemistry data collected from four major acid mine drainages upriver
from the Susquehanna SES, 1972-80. Data were provided by the Pennsylvania Department
of Environmental Resources, Wilkes-Barre, Pennsylvania,

Year pH Alkalinity Acidity (mg/l) Sulfate Total Iron
(mg/1) (at pH B8) (mg/1) (mg/1)

OLD FORGE BOREHOLE

1972 5.5 -- 136 1010 74
1973 5.2 35 300 1500 175
1974 5.6 61 191 968 59
1975 5.6 47 44 739 44
1976 5.0 44 59 664 42
1977 6.2 94 4 671 %
1978 6.0 78 37 365 30
1979 6.1 o 31 €45 33
1980 6.1 82 17 660 37
DURYEA OUTFALL
1972 5.8 -- 110 970 70
1973 5.5 35 315 1450 160
1974 5.8 87 53 904 47
1975 5.7 51 70 749 4“
1976 6.1 51 46 582 40
1977 6.5 77 71 572 34
1978 5.9 70 44 571 38
1979 6.1 68 31 605 32
1980 6.1 42 23 630 39
SOUTH WILKES-BARRE OUTFALL
1972 4.9 - 700 2420 257
1973 4.0 10 705 2410 130
1974 4.9 20 586 2440 267
1975 4.9 40 384 1739 178
1976 5.8 47 181 1121 123
1977 6.1 59 228 1420 127
1978 5.9 54 432 1629 152
1979 6.0 56 285 1350 128
1980 5.9 67 251 1321 148
BUTTONWOOD TUXNEL
1972 5.5 - 350 1850 168
1973 5.0 35 440 1840 220
1974 5.4 41 265 1571 147
1975 5.7 51 31 1523 142
1976 5.6 54 191 1210 102
1977 5.9 64 204 1221 73
1978 5.9 67 133 1090 79
1979 5.9 73 170 971 80
1980 6.1 86 156 1118 94




Table A-22

Regression equations of selected physicochemical parameters at SSES on the Susquehanna

River, 1°81.

Variable Regression Equation Corelation
Dependent Independent Coefficient (r)
Log flow Log filtrable residue log Q = 6.912 - 0.332 log Cfr 0.921
Log flow Log sulfate log Q = 6.4611 - 0.488 log Cq 0.941
Log flow Log conductance log Q = 7.402 - 0.3457 log K 0.958
Conductance Filtrable residue K = 0.3052 + 0.6584 Cfr 0.953
Conductance Sul fate K=-17.7026 + 0.2579 Cq 0.903
Sulfate Filtrable residue e 59.4276 + 2.2965 Cer 0.949
Turbidity Total iron C, = 0.7107 + 0.0994 the 0.975
Turbidity Nonfiltrable residue Ce =~17.9825 + 2.9593 Crner 0.972
Nonfiltrable residue Total iron Cnfr = 1.3307 + 0.0329 the 0.983
Total residue Fixed total residue c = -17.2681 + 0.8154 0.979

5 4 cftr
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Physicochemical data collected from the Susquehanna River at the Susquehanna SES Biological Laboratory by the

Pennsylvania Power and Light Company, Hazleton, Pennsylvania, 1981,
SAMPLE NUMBER 211 212 213 214 215 216 217 218 219 220 21 222
[ATE 20 AN 17 FEB 1 MAP 6 APR 26 MAY 15 JUN 14 JUL JAUGC 21 SEP 19 0CT 10 NOV 14 DEC
TIME 1357 1354 1445 1440 1440 1349 1352 1306 1449 920 1406 1412
RIVER TEMPERATURE (F ) 30.2 1.6 35.6 50.0 §7.0 69.8 80.5 M.3 52.6 46.4 41.0 28.4
COLOR (PTCO UNITS) 40.5 25.7 24.3 23.0 12.2 13,5 16.2 29.7 18.9 25,7 17.6 14.9
TURBIDITY(PTU) 4.0 21,0 4.5 7.6 7.0 17.0 5.5 B.0 6.4 4.6 7.1 %3
PH AT 25 C 7.2 7.3 7.4 8.3 7.5 7.5 8.2 7.7 7.7 7.6 7.7 7.6
SPECIFIC CONDUCTANCE (L MHOS ) 405 170 180 245 235 25 3% 7% 3 270 240 255
ANALYSIS (MGA)
SUBPENCED MATTER 14 42.9 9.9 4.0 11.8 20,2 3.3 10.9 .5 7.2 9.3 2.9
AMMONTA NITHOGEN 0.19 0.17 0,16 0.12 0.09 0.11 0. 11 0.24 0,20 0.24 0.57 n.29
NITRATE NITHICEN 1.84 1.38 1.29 0.68 0,60 0.7 0, 26 0.07 0.82 0.85 1.09 0.89
M, O, ALFALINITY 7% 23 36 50 42 59 65 7 75 69 65 55
HARDNEGS 151.3 49.9 63.9 89.0 Bl.1 104.0 133.7 136,.5 137.4 105.5 92,3 90.0
TOTAL, DISSOLVFD SOLIDS 245.2 90.0 100.8 135.2 143.0 182.0 234.0 214.4 226 .0 158.0 139.0 41,0
BS ON TONITION 76.8 35.4 13.0 49.4 52.0 64.6 69,6 70.8 70.4 3.2 47.6 7.8
SILICON DIOXI DE 1.5 3.60 4. 30 0,03 0.64 1.18 0,97 0.% 2.09 1.66 4.7 2.69
CALLTUm 4.2 15.0 19.13 26.7 24.0 29.9 Bn.0 3.8 9.3 31.8 1.2 26,6
MAGNESTUM 9.9 3.0 3.8 5.4 5.6 7.1 9.4 10.8 9.5 6,3 5.3 5.7
800 1™ 17.6 6.1 5.8 9.2 9,0 11.1 13,3 17.2 15.8 9.0 8.1 9.1
POTASS TUM 2.0 1.7 1.1 1.2 1.4 1.6 1.9 2.2 2.4 1.6 1.6 1.2
BICARBONATE 51.5 3,1 4.9 58,6 51.2 67,1 .3 9.1 91.5 84,2 .3 67.1
SULFATE 70.0 20,0 24.0 33.1 3.6 45.0 69.0 67.5 62.5 37.8 26,8 31.0
HLORLDE 25.% 9.7 9.7 15.2 11.4 17.0 18.8 23.1 21.8 14.0 12.7 15.8
NITRATE 8.16 £.09 S.71 3.01 .64 .23 1.13 0.31 3.61 .71 4,84 3.9
PSP HATE 0.22 (.40 0.21 0,25 0. 21 0,17 0,10 0,17 0,06 0.19 0.17 0,04
TOTAL MINERAL S0LIDS 270.6 93.7 117.8 153.8 144.7 183.4 231.9 247.6 48,6 190.3 171.8 163.2
DISSOLVED OXYGEN 12.4 12,0 13,5 12.5% 9.8 9.0 11.2 12.6 11.1 10.4 12,0 +15
ANALYSIS (ME/L)
MEITIVE 10NS
CALLTIM 2.2% 0.7% 0.9 1.3 1.20 1.49 1.9 1.84 1.9% 1.59 1.41 1.33
MACNER [IM 0.81 6.2% 0,31 0.4 N.46 0.58 0.77 0,89 o.m 0.52 0.44 0.47
SO0IIM 0.77 0.27 0.25 0,40 0.39 0.48 0,58 0.7 9.69 0.39 0.35% 0,40
FOTASS1IM 0.0% 0,04 0.03 0.03 0,04 0.04 0. 05 0.06 0.06 0. 04 0.04 0.03
TOTAL i.84 1.30 1.56 2.21 2.09 2.60 330 3.53 1,49 2.4 2.24 2,22
NEGATIVE [ONS
BICARBONATE 1.50 0.46 072 0.9 0. 84 1.10 1.30 1.46 1.50 1.38 1.30 1.10
SULFATE 1.46 N.42 0.50 0.69 0.7% 0.94 1.44 1.41 1.30 P 79 0,56 0.65
OHLORT DE 0.72 0.27 0,27 0.43 0,38 0.48 0.53 0.6% 0, 61 0.39 0.3 0.45%
NITRATY 0.13 .10 0.09 0.05 0.04 0.0% 0.02 0.00 0. 06 0.06 0.08 0.06
PIOEPHATE 0.01 0.0 0.01 0.01 0.01 0.01 0.00 0.01 0,00 0,01 0.01 0.00
TOTAL 3.81 1.26 1.59 2.13 2.03 2.57 3.29 3.53 3.48 2.63 2.30 2.26
TRACE METAL ANALYS!IS (MGA)
THON, TOTAL 1.7 1.47 1.08 1.44 1.22 1.84 0.85 1. 16 1.90 1.29 1.18 0.9
IRON, DISSOLVED 0.57 0.24 0. 139 0.07 0.12 0.06 <0.0% 0,05 0.23 0.56 0.27 0.61
ALIMINUM, TOTAL 0.1 0.% 0,2 0.2 <0.3 @.3 0.3 <0.3% <0.3 .3 0.3 <0,3
ALIMINIM, DISSOLVED 0.0 0.0 0.0 0.0 <0.3 .3 0.3 0.3 .3 <0.3 0.3 0.3
MANCANESE , TOTAL 0.46 0.18 0.14 0.16 0.20 0.30 0.27 0.34 0.3 0.20 oLn 0.18
MANGANESE , DISSOLVED 0.46 0.11 0.12 0.08 0.18 0.18 .14 0.09 0,26 0,18 0.09 0.17
COPPER, TOTAL 0.0% 0.0 0,01 0.01 0.01 0.01 0,03 .01 o.M 0,01 .01 0.01
COPPER, DISSOLVED 0.M 0.00 0.00 0.00 <0,01 0.01 <0,01 0.0 «@.n <0,01 <0.01 0,01
TINC, TOTAL 0.02 0.02 0,02 0.01 0.01 0,01 6.0 0.01 2,01 0.04 0,02 0,03
2INC, DISSOIVED 0.0 a.01 0.01 o, 0.01 0.0} 0.01 0.01 9.0 0.01 <0.01 0.01
NICKEL, TOTAL 0.02 0.02 0,02 0.01 «0.03 «0.03 0,03 @,03 0,07 <0 .03 0,03 <0,03
NICKEL, LISKLVED e.01 0.00 0,02 0.01 .02 <0.03 <0.03 <0.03 0.03 <0.03 <0,03 @,.03
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ABSTRACT

Samples of algae (periphyton and phytonlankton) were collected upriver
from the Susquehanna SES intake structure (SSES) and downriver from the
discharge diffuser (Bell Bend) throughout 1981, as they have been since
February 1977. Overall, the mean periphyton density at SSES and Bell Bend in
1981 (2,300 units/mmz) decreased from the 2,700 units/mm2 found in 1980.
Periphyton density at SSES and Bell Bend in 1981 averaged 1,600 and 2,900
units/mmz. respectively. Density peaked at both sites in October. Green
algae composed 62.87% of the periphyton collected; diatoms composec 36.7%.
The upward trend in phytoplankton density continued in 1981 and the mean
standing crop at SSES and Bell Bend increased markedly to 25,700 units/ml.
Density was highest in June when there was an average of 65,300 units/ml.
Diatoms composed 53.9% of the phytoplankton collected; green algae composed

42.0%.

INTRODUCTION
Because algal density in periphyton samples from Susquehanna River
stones varied widely in 1973 (Ichthyological Associates 1974), artificial
substrates were used to reduce sample variability. Artificial substrates
provided a more homogeneous surface for algae to colonize than did river
stones, Of five substrates tested in 1974, frosted (sandblasted) acrylic

was the most desirable (Gale and Gurzynski 1976).
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The basic objective in 1981, as it has been since February 1977,
was to describe seasonal changes in the periphyton and phytoplankton
communities at two sites near the Susquehanna SES (Fig. A-1). One site
(SSES) was 463 m upriver from the Susquehanna SES intake structure and
135 m from the west bank; the other (Bell Bend) was 397 m downriver from

the discharge diffuser and 30 m from the west bank.

PROCEDURES
Periphyton
Sandblasted plates of clear acrylic (22 x 30 cm) were held to an
acrylic holder (Fig. B-1) on the river substrate by brass pins. The
holder lacked projections that would catch drifting detritus. Plates
faced upstream at 5° from horizontal to minimize resistance to the current.
Holders for the plates were put near the main channel where minimum and
maximum water depths ranged in 1981 from 1.9 m to 6.4 m, respectively.
The concrete-filled holder, which was too bulky for a scuba diver to
manipulate in the current, was lowered to the river substrate on a
| submersible raft (Gale and Thompson 1974). The holder was held in place
{ by steel stakes driven into the substrate. The stakes and the upriver
! edge of the holder were covered with small stones to prevent detrital
: fouling.
In 1981, two plates were sampled at two-month intervals at each site.

Three replicate samples were taken from each plate. Slots where plates were

removed were filled with clean plates to be sampled later. The schedule for
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plate removal was a continuation of a plan established in 1977 by random
selection, Ice floes and high river levels resulted in a three week delay

in collecting the "February" samples. The February samples were collected
on 6 March. Normally, plates had been submerged for 12 months before being
sampled. One plate sampled in December (collection numbers AJG-81-097, -098,
-099) had been submerged for only eight months. 1lnis was a substitute plate
used to replace a lost plate in April.

A scuba diver sampled the plates with bar-clamp samplers (Gale 1975).
The samplers included a collecting cup which delimited a circular sampling
area (415 mmz) and prevented loss of algal cells while the plate was
retrieved from the river and processed in the laboratory.

The sampling area was cleaned by scraping and vibration (Gale 1975)
with an ultrasonic dental cleaning probe that loosened almost all cells
within a few minutes. Vibration lasted 10 minutes, however, to reduce
the chances of missing any cells. Dislodged cells were carried to a
collecting jar by water sprayed inside the collecting cup through the
cleaning probe. As a result, these cells were not subjected to further
vibration. Vibration may have destroyed some cells, but Gale (1975)
reported that more cells per unit area were obtained by scraping and
vibration than by scraping and brushing. Samples were preserved with
formalin and, after settling 10 days, were concentrated to 50 ml by
siphoning. One half of the concentrate was sent to Dr. Rex L. Lowe,
Department of Biology, Bowling Green State University, Bowling Green, Ohio,

for identification and enumeration of algae. The other half of the
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concentrate was [laced in our reference collection to be retained for at

least 12 months.

Phytoplankton

A l-liter phytoplankton sample was collected near the river surface

at each periphyton sampling site on the same days that periphyton samples

were collected. After the samples were preserved and allowed to settle
for 10 days, the algae in them was concentrated in a manner similar to
that employed with periphyton samples. The main difference was that
phytoplankton samples, because of their greater initial volume, were
siphoned three times instead of once.

Algal cells in periphyton and phjytoplankton samples that contained
chloroplasts were enumerated in terms of units (Cale and Lowe 1971). 1In
most instances, at least 1,500 units were envmerated and identified in
each sample (about 500 per each of 3 subsamples). Extremely low algal
densities in some subsamples made it impractical to count 500 units.
Counts were made with a microscope (430X) using a 'almer counting cell.
Higher magnificaticn, including electron microscopy, was used for some
identifications. Algae were identified to genus and the more abundant

forms to species using keys by Hustedt (1930) and Prescott (1962).
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RESULTS AND DISCUSSION
Periphyton

In 1981, a total of 49 genera of algae was collected in 36 samples
from acrylic plates above the intake; 51 genera were found in 36 samples
tiken below the discharge. Forty-four of the genera were found at both
sites. None of the 12 genera that occurred at only one site were abundant
and when combined, they composed less than 1Z of the total units counted.
These data are summarized in Tables B-1 and B-2; raw data are in Tables
B-3 through B~1l4.

At SSES and Bell Bend, 26 species of algae were identified that composed
5% or more of the total units counted, during at least one sampling period
(Table B-15). Green algae (Chlorophyta) composed 62.8% of the periphyton
at the two sites. Proportionately, green algae was much more abundant in
1981 than it was from 1977-80 (Fig. B=2). The mean standing crop of green algae
increased from 800 units/mm2 in 1980 to 1,400 units/nnF in 1981. Much of
the increase was due to a sudden increase in the density of Oocystis parva,
a species that usually occurs in lakes (Prescott 1962). From 1977-80,
0. parva composed less than 1% of the total standing crop; in 1981, it was
abundant at both sites (Tables B-16 and B-17) and composed 54.87% of the
total. To assure that Dr. Lowe had not made a mistake in his identification,
two samples were sent to Dr. George Schumacher, Department of Biology,
State University of New York, Binghamton, New York, to obtain a second

opinion. Dr. Schumacher confirmed Dr. Lowe's identification.
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The mean standing crop of diatoms (Bacillariophyta) in 1980 (1,900
units/mz) decreased to only 800 unita/mz in 1981. Much of the decrease
was due to a sharp decline in the abundance of yclotella (primarily .
meneghiniana and C. peseudostelligera) and Nitaschia (several species)
{Tables B-16 and B-17). Diatoms were relatively more abundant at Bell
Bend (39.4% of the total) than at SSES (31.9% of the total). Overall,
diatoms composed 36.7%Z of the total periphyton at the two sites. In 1980,
diatoms composed 68.0% of the total algae collected (Gurzynski and Gale
1981).

Most of the algae found were "clean water" forms and only 4 of the 26
abundant species in the samples were among the 10 species listed by Palmer
(1969) most tolerant of heavy organic pollution. These were Nitagschia palea,
Seenedesmus quadricauda, Symedra ulna, and Ankistrodesmus falcatus. Most
of the 20 species of abundant diatoms (Table B-15) were rated as "alkaliphilous"
by Lowe (1974); the others were rated "indifferent."

Periphyton was more abundant at Bell Bend in 1981 than it was at SSES.
There was an average of 1,600 units/mm2 on acrylic plates at SSES and
2,900 units/mm2 at Bell Bend. The largest difference in standing crop at
the two sites occurred in April and August, when the density at Bell Bend
averaged 5.7-fold greater than at SSES (Fig. B-2). The high standing crop
at Bell Bend in April was brought about by an unusual abundance of centric
diatoms (Stephanodiscue invisitatus) that had settled to the substrate from

the water column. Centric diatoms were p rticularly abundant in phytoplankton
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samples at both sites in April. Cfettling was much more pronounced at Bell
Bend than at SSES. This was probably a result of the slower water current
at Bell Bend.

Overall, the mean density at SSES and Bell Bend in 1981 (2,300 units/
mnz) decreased from the 2,700 units/mm2 found in 1980 (Fig. B-2). In 1981,
algae was most abundant at SSES and Bell Bend in October, when river levels
were low (Fig. B-3) and the water warm. Algae was least abundant in the

February sample.

Phytoplankton

Phytoplankton in samples collected at SSES was nearly identical to
that in samples taken at Bell Bend (Fig. B-4). There was a total of 47
genera of algae in 6 samples at SSES and 48 genera in 6 samples from
Bell Bend (Tables B-18 and B-19). Forty genera were found at both sites.

Fourteen species of phytoplankton composed 5% or more of the total
units counted in samples from the two sampling sites during one or more
sampling periods (Table B-20). Diatoms composed 53.97 of the phytoplankton
collected; green algae composed 42.07%. In 1981, the upward trend in phyto-
plankton abundance continued and the mean standing crop at both sites
increased markedly to 25,700 units/ml. In 1980, it had been 12,600 units/ml.
Much of the increase was due to higher densities of diatoms and green algae
in April and June (Fig. B-4). Most of the increase was due to a much greater

abundance of Stephanodiscue invieitatue which increased over 7.4-fold at the



two sites. Three genera of green algae (Scenedeamus sp., Dietyoephaerium

sp., and Chlamydomonae sp.) and one bluegreen alga (Microcystis sp.) also
increased substantially in abundance.

Most of the phytoplankton found were "clean water" forms and only one
of the abundant species (feenedeomue quadricauda) was among the 10 species
listed by Palmer (1969) most tolerant of heavy organic pcllution.

None of the species of abundant diatoms werc rated as "acidophilous"
by Lowe (1974). Some were rated "indifferent," but most were'"alkaliphilous"
(Table B-20). Phytoplankton density was very low in winter, but increased
over 275-fold by June, wheg>there was an average of 65,300 uvnits/ml at the
two sites (Fig. B-4). The density dropped sharply by October when there
was an average of 3,100 units/ml at both sites. The density dropped to

very low levels in December (100 units/ml), as it usually does in winter.
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Tabie B-3

Dersity (u"".l?"ﬂ’lfz} of periphytic algae on two acrylic vlates suln2rqged for 12 months at SSES on the Susquehanna
Piver, & March 1981. ERenlicates are indicated by collection number.

ACPYLIC PLATE 1 2
CULLECTION NG, AJG-81-011 AJG-81~-012 AJG-81-013 AJG-81-014 AJG-81-015 AJG-81-016 MEAN § TOTAL
TAXON
CHLOROPHYTA

CHIAMYDOMONA S 0.0 0.0 0.0 0.4 0.0 0.0 0.1 2.3
CLOSTERIUM 0.0 0.0 0.4 0.0 0.0 0.0 0.1 2.3
UNIDENTIFIED

CHLOPOPHYTA 0.0 G.0 0.0 0.0 0.0 0.4 0.1 2.3
BACTLLARIOPHYTA

COCCONELS 0.8 0.4 0.0 0.0 0.0 0.0 0.2 6.8
CYCLOTELLA 0.0 0.0 0.0 0.0 0.8 0.0 0.1 4.5
CYMBELLA 0.0 0.0 6.0 0.4 0.4 0.0 0.1 4.5
D1ATOMA 0.4 0.0 0.0 0.0 0.0 0.0 0.1 2.3
FRAGILARIA 2.8 0.0 0.¢ 0.0 0.0 0.0 0.5 15.9
MELOST RA 1.2 0.0 0.0 0.0 0.0 0.0 0.2 6.8
MERIDION 0.0 0.0 0.0 0.0 0.0 0.4 0.1 2.3
NAVICULA 0.8 0.0 0.8 0.0 0.0 0.0 0.3 9.1
NITZSCHIA 1.6 0.8 0.4 1.2 1.6 0.4 1.0 34,1
PINNULARIA 0.0 0.0 0.0 0.0 0.0 0.4 0.1 2.3
SYNEDRA 0.0 0.0 c.4 c.0 0.0 0.0 0.1 2.3
CYANOPHYTA
SCHIZOTHRIX 0.0 0.0 0.4 0.0 0.0 0.0 0.1 2.3
TOTAL 7.6 1.2 2.4 2.0 2.8 1.6 2.9
Table B~4

Densivy (umts/mnl) of periphytic algae on two acrylic plates submerged for 12 months at Bell Bend on the Susquehanna
River, & March 1981, Replicates are indicated by collection number.

ACRYLIC PLATE 1 2

COLLECTION KO, AJG-B1-003 AJG-81-004 AJG-81-005 AJG-81-006 AJUG-81-007 AJG-81-008 MEAN 1 TOTAL

TAXON
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GOMP HONEMA
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Table H~5

Densit; lunltt/mnz) of periphytic algae on two acrylic plates submerged for 12 months at SSES on the Susquehanna
River, 15 April 198)1. Replicates are indicated by collection nurber.

ACRYLIC PLATE 1 2
COLLECTION NO, AJG-81-019 AJG-81-020 AJG-8B1-021 AJG-31-022 AJG-81-023 AJG-B1-024 MEAN ¥ TOTAL

TAXON

CHLOROPHYTA
ANKIST KIDZ 54US
CHLAMYDOMONAS
DICTYOSPHAGEIUM
SCENEDESKIS
ULOTHRI X
UNIDENTI¥ [ED

CHLOROPHYTA

BACILLARIOPHYTA
ACHFNANTHE 5
NPUORA
ASTERIONELLA
CYCLOTELLA
CYMBELLA
DIATOMA
FRAGI LARIA
GOMPHONEMA
MELOSITRA
MERIDION
NAVICULA
NITZSTHRIA 107,
STEPHANOD ISCUS 155.4
SYNEDRA

CYANOPHYTA
SCHIZOTHRI X 0.0

TOTAL 407.0 584.6 495.8 235.0 327.5 309.0 383.1

o

.
e e e o

cCocoo
» " e
o wWwNDYODOOO W $ oocooo
& % % o
- oW
ScCooco

-

.
-
~
.
w

CePVOOIUDODwYRIrOOO o SCeewwo

—
. e s
R
.- ..

o
-l DD e e O ~ Socooo

P
.
-

R
.
.~

. .

NOONSOWWND O
o B 8 b oo be W
VOO ONY~rnowo
L I U U )
DOS X wNnO OO
« * 9 » % e 8 " oe e @
doOBDVO YO OO

W e e e

oo
-~
.
@
-
.
:h
[C R

R e W e R 0s B
BB LUND DO O OO W

« " s e " 8 o

- e
R D W MN =0 O O o (=]

AR Y

- WRBOWVWNDDO® D W

- O
DN WOWw OV o OO [~] © P
.

L
HWARANOD WO pUnOOO

w ONONOO YO QYWaADOO
-

oo ~
NOOr O NOO® e =D
.

Ll nd
O
- o

-
-
-
-~
e
-

-
—

w
.
-
.
-
.
WL OO Ay NO WD
N
=3
.
~4
-
@
-~ o

o P DD ONODO Db oS © weooww

o
.
=1
.
o
o
.
o
<
.
o
.-
.
<
.
-
=
.

Table B-6

Density rumts/mm"x of periphytic algae on two acrylic plates submerged for 12 months at Bell Bend on the Susquehanna
River, 16 April 1981. Replicates are indicated by collection number.

ACRYLIC PLATE 1 2
COLLECTION NO, AJG-81-027 AJG-81-028 AJG-B1-029 AJG-81-030 AJG-81-031 AJG-81-032 MEAN % TOTAL
TAXON
CHLOROPHYTA

ANKIST RODESMUS 4.5 0.0 0.0 0.0 0.0 1.4 1.3 «0.1
COELASTRUM 4.5 0.0 0.0 0.0 0.0 0.0 0.7 <0.1
GOLENKINIA 0.0 0.0 0.0 0.0 0.0 3.4 0.6 «0.1
SCF (EDESMUS 0.0 13.4 0.0 2.4 0.0 3.4 3.2 0.1
TETRAST RUM 0.0 0.0 0.0 2.4 0.0 0.0 0.4 <0.1
UNIDENTIFIED

CHLOROPHYTA 0.0 0.0 0.0 4.8 ‘e 16.8 5.8 0.2
BACILLARIOPHYTA

ACHNANTHE S 0.0 0.0 0.0 7.2 s s 0 3.4 1.8 0.1
AMPHORA 35.7 35.7 50,7 s 5.8 6.7 25.9 0.3
COCCONELS 0.0 13.4 0.0 < 9.0 0.0 2.6 0.1
CYCLOTELLA 84,7 102.6 139.5 25 Tl 67.0 79.9 2.5
CYMBELLA 40.1 71.4 63.4 .9 o2 50.3 49.0 1.5
DTATOMA 13.4 26.8 63.4 9 Lé= 33.5 29.3 0.9
FRAGILARIA 0.0 26,8 0.0 18.9 13.4 100.5 26.3 0.8
GOMPHONEMA 75.8 102.6 133.1 67.5 80.4 113.9 95.6 2.9
MELOSIRA 8.9 0.0 0,0 16.9 0.0 0.0 4.3 0.1
MERIDION 4.5 8.9 12,7 7.2 .0 3.4 6.1 0.2
NAVICULA 53.5 66.9 107.8 57.8 0.0 117.3 67,2 2.1
NITZISCHIA 173.9 187,13 259.9 212,1 251.3 194.3 213.1 6.5
RHOICOSPHENI A 0.9 8.9 e.0 0.0 0.0 0.0 1.5 < 0.1
STEPHANOD ISCUS 2845,5 3206.7 4621.9 1118,2 1852.6 2120.6 “£27.5 80.5
SURIRELLA 0.0 0.0 0.9 2.4 3.4 0.0 1.0 0.0
SYNEDRA 22.3 13.4 25.4 12.1 13.4 23.5 18. 0.6
CYANOPHYTA

OSCILLATORIA 0.0 0.0 0.0 2,4 0.0 0.0 0.4 «0.1
CHRYSC/HYTA

DINOS YRON 0.0 0.0 6.3 0.0 0.0 0.0 1.1 <91

TOTAL 337.3 3884.7 54841 1629.2 2351.7 2860.9 3262.8







Table B~8

Density (unns/nl:z) of periphytic algae on two acrylic plates submerged for 12 months at Bell Bend on the Susquehanna

River, 1% June 1981, Replicates are indicated by collection number,

ACRYLIC PLATE

COLLECTION NO, AJG-81-043 AJG-B1-044 AJG-8B1-045 AJG-81-046 AJG-81-047 AJG-81-048 MEAN
TAXON
CHLOROPHYTA
ACTINAST RUM 0.0 3.4 0.0 0.0 6.7 2.8 0.1
ANK 15T RODE SMUS 8.0 87.1 13.4 30.2 20.1 46.5 1.7
CHLAMYDOMONAS 4.5 10.1 13.4 13.4 3.4 8.0 0.3
CHODATELLA 0.0 0.0 0.0 2.4 3.4 1.1 “0.1
COE LAST PUM 0.0 6.7 0.0 0.0 0.9 1.1 «<0.1
DICTYOSPHAERI UM 4.5 26 .8 1.4 0.0 0.0 7.4 0.3
FRANCEIA 13.4 0.0 13.4 3.4 10.1 7.8 0.3
EIRCHNERIELLA 0.0 0.0 .4 3.4 6.7 2.8 0.1
MICRACTINIUM 0.0 0.0 0.0 0.0 0.0 0.6 <0.1
MOUGEOTIA 0.0 0.0 3.4 0.0 0.0 0.6 <0.1
OOCYSTIS 8.0 691.5 58.9 1912.9 1035.2 1529.8 54.6
PEDTAST ks Gole .0 0.0 0.0 3.4 1. <0.1
SCENEDESMUS 427.5 432.2 120.6 100.5 80.4 218.3 7.8
HF Divno T RUM 0.0 0.0 0.0 0.0 0.0 0.6 «0.1
TE TRAEDRON 0.0 1.4 0.0 3.4 6.7 5.6 0.2
TETRAST RUM 13.4 313.5 13.4 .6 26,8 31.3 1.1
UNIDENTIFIED
CHLOROPHYTA 44.6 50,3 40.2 74.4 2.7
BACILLARIOPHYTA
ACHNANTHES 0.0 0.0 0.0 1.1 «0.1
COCCONELS 0.0 0.0 3.4 5.0 0.2
CYCLOTELLA 240.8 117.3 100.5 218.8 7.8
CYMBELLA 31.2 3.4 10.1 16.9 0.6
DIATOMA .0 0.0 0.0 0.6 <0:1
FRAGILARIA 0.0 0.0 26 .8 6.1 0.2
GOMPHONEMA 13.4 6.7 3.4 13.4 0.5
GYROSIGMA 0.0 0.0 0.0 0.6 <0.1
ME LOST RA 0.0 6.7 0.0 3.9 0.1
MERIDION 4.5 3.4 0.0 1.3 0.1
NAVICULA 22,3 16.8 36.9 36.7 1.3
NITZ5CHIA 40.1 23,5 6.7 38.0 1.4
STEPHANOD 1SCUS 548.6 1o 268,0 231.2 499.6 17.8
SURIRELLA 0.0 0.0 0.0 G.6 <i@.1
SYNEDRA 0.0 0.0 3.4 1.1 <0.1
CYANOPHYTA
CHROOCOCCUS 0.0 0.0 0.0 0.6 <0.1
MICROCYSTIS 8.9 30.2 10.1 19.4 0.7
TOTAL 3563.5 0 2803.1
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Table B-10
Density mnu-/mz) of periphytic algae on two acrylic plates submerged for 12 months at Bell Bend on the Susguehanna
Piver, 14 August 1981. Replicates sre indicated by col.. _.ion number.
ACRILIC PLATE 1 2
COLLECTION NO, AG-81-051 AJG-BL~-0%2 AJG-B1-0513 AJG-81-054 AJG-B1-055 AJG-81-056 MEAN * TOTAL
TAXON
CHLOROPHYTA
ACTINASTRUM 0.0 0.0 4.5 0.0 0.0 0.0 0.7 «0. 1
ANKISTRODESMUS 209,2 114.1 44.6 57.1 40,1 13.4 79.8 1.9
CHLAMYDOMONAS 0.0 0.0 0.0 12.7 0.0 0.0 2.1 0.1
CHODATELLA 0.0 0,0 4.5 0.0 0.0 4.5 1,9 0.1
COELAST RUM 174.1 126.8 26.8 69.7 40,1 26 .8 110.7 2.6
CRUCIGENIA 0.0 0.0 0.0 25.4 4.5 4.5 5.7 0.1
DICTYOS PHAERT UM 174.1 183.9 249.8 145.8 93.7 53,5 183.4 4.3
KIRCHNERIELLA Ja.o 69.7 11,4 8.0 31,2 13.4 34,0 0.8
OOCYSTIS 1940.0 1274.3 1601.1 2555.0 1534.,2 2916.8 1970.1 46.1
PEDIASTRUM 4.4 82.4 8.9 44.4 17.8 26.8 37,5 0.9
SCENEDE SMUS 982.7 843.2 428.2 418.4 370.2 169.5% 535.4 12.5
STAURASTRUM 0.0 0.0 8.9 6.3 0.0 0.0 2.5 0.1
TETRAEDRON 6.3 6.3 4.5 0.0 0.0 4.5 1,6 0.1
TETRAST RUM 6.3 0.0 B.9 6.1 4.5 4,5 5.1 0.1
UNIDENTIFPIED
CHLOROPHYTA 215.6 190.2 71.4 158.5 129.3 49.1 135.7 3.2
BACILLARIOPHYTA
AMPHORA 0.0 0.0 0.0 0.0 0.0 4.5 0.7 <0.1
COCCONELS 0.0 25.4 13.4 6.3 22.3 4.5 12.0 0.3
CYCLOTELLA B87.6 1071.5 602.1 589.6 446 .0 196.2 632.2 14,8
CYMBELLA 12.7 6.3 0,0 12.7 8,9 0.0 6.8 0.2
FRAGI LARIA 0.0 6.0 0.0 0.0 0.0 4.5 0.7 <0.1
GOMPHONEMA 12.7 12.7 0.0 0.0 0.0 0.0 4.2 0,1
MELOSIRA 25.4 0.0 44.6 0.0 13.4 13.4 16,1 0.4
NAVICULA i8.0 53.4 44.6 31.7 31.2 0.0 4.8 0.8
NITZSCHIA 6.) 1.7 22,3 31.7 17.8 4,5 19,1 0.4
PINNULARIA 0.0 6.3 0.0 0.0 0.0 0.0 1.1 <0.1
RHOICOSPHENIA 0,0 0,0 0.0 6.3 0.0 0.0 1.1 <0.1
STEPHANODISCUS 551.6 646.7 365.7 367.7 2613,1 120,4 185.9 9.0
SURIRELLA 0.0 0.0 4,5 0.0 0,0 0.0 0.7 «0.1
SYNEDRA 0.0 6.1 0.0 6,3 0.0 0.0 2:1 <0.1
CYANOPHYTA
CHROOCOCCUS 0.0 0.0 0.0 19,0 0.0 0.0 3.2 e.1
COE LOSPHAERT UM 6.1 0.0 0,0 0.0 0,0 0.0 1.1 «0.1
MERISMOPEDIA 19.0 > 1 8.9 0.0 4,5 0.0 10.7 0.2
MICROCYSTIS 44.4 76.1 11.4 38.0 13.4 8.9 32,4 0.8
PYRRHOPHYTA
GLENOD INTUM 6.3 0.0 0.0 0.0 0.0 0.0 1.1 0.1
PERIDINTUM 0.0 0.0 §9 0.0 0.0 0.0 0.7 <0.1

TOTAL 5801.1 4869, 1 1599.2 46472 3086.3 3643.8 4274.2
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| Table B-11

Density (unxts,’mzl of periphytic algae on two acrylic plates submerged for 12 months at SSES on the Susquehanna
River, 15 October '981, Replicates are indicated by collection number.

ACRYLIC PLATE 1 2

COLLECTION NO, AJG-B1-067 7 5-81-068 AIG-81-069 AJG-81-070 AJG-B1-071 AJG-81-072 MEAN % TOTAL

TAKON

CHLOROPHYTA

ANKIST RODESMUS 6.3 6.3 12.7 0.0 12.7 6.3 7.4 0.2
I CLOGPERI UM 0.0 0.0 6.3 0.0 6.3 0.0 2.1 0.1
| COSMARIUM 6.3 0.0 0.0 0.0 0.0 0.0 13 <0.1
! DICTYOSPHAERIUM 0.0 6.3 0.0 0.0 0.0 0.0 1.1 <0.1
. KI RCHNERIELLA 6.3 0,0 0.0 0.0 6.3 0.0 3:1 0.1
l 0OCYST1S 323.3 3601, 1 3930, 8 3493.3 2986.1 2643.8 2829.7 70.3
' SCENEDESNUS 63.4 12.7 33.7 31.7 44.4 13,7 29.6 0.7
| TE TRAST HUM 6.3 0.0 6.0 0.0 0.0 0.0 1.2 0.1
. UNIDENTIFIED
i CHLOROPHYTA 6.3 6.3 6.3 6.3 0.0 0.0 4.2 0.1

BAC ILLARIOPHYTA
, AMP HORA 0.0 0.0 0.0 0.0 0.0 6.3 L+l 0.1
. COCCONELS 6.3 12,7 0.0 0.0 0.0 12.7 5.3 0.1
: CYCLOTELLA X33,% 38.0 19.0 25.4 38.0 31.7 47.6 1.2
| CYMBELLA §3 38,0 6.3 0.0 6.3 0.0 9.5 0,2
‘ DIATOMA 6.3 6.3 0.0 6.3 0.0 6.3 4.2 0.1
. EUNOTIA 6.3 0.0 0.0 0,0 0.0 0.0 1= <0.1
! FRUSTULIA 6:3 0.0 0.0 0.0 0.0 0.0 1.1 <0.1
; GOMPHONEMA 0.0 0.0 0.0 12.7 6.3 0.0 22 0.1
! MELOSIFA 158.5 0.0 133.1 228.2 145.8 88,8 125.7 3.1
' NAVICULA 957.3 779.8 412.1 1046.1 773.5 583.3 758, 7 18.8

NITZSCHIA 158.5 145.8 152.2 209,2 ANn.2 126.8 160.6 4.0

RHOICOSPHENTA 6.3 0.0 0.0 0.0 0.0 0.0 G | <0.1

SYNEDRA 38,0 38.0 50.7 2.2 6.3 6.3 25.4 0.6

CYANOPHYTA

05CT LLATORIA 0.0 0.0 0.0 6.3 6.3 0.0 ] 0.1
I RHODOPHYTA
. FHODOCHORTON 0.0 0.0 0.0 0.0 0.0 6.3 i3 <0.1

TOTAL 1902.0 4691.6 4742.3 5078.3 4209.8 3531.4 4025.7

Table B-12

Density -Jnxlfw'mmz; of periphytic algae on two acrylic plates submerged for 12 months at Bell Bend on the Susquehanna

| River, 15 October 1981. Replicates are indicated by collection number.
ACRYLIC PLATE 1 2

I‘ COLLECTION NO, AJG-81-075 AJG-81-076 AJG-81-077 AJG-81-078 AJG-B1-079 AJG-B1-080 MEAN % TOTAL

\ TAXON

f CHLOROPHYTA

' ANKISTRODESMUS 0.0 12.7 6.3 0.0 25.4 0.0 7.4 0.2
DICTYOSPHAERIUM 6.3 0.0 0.0 0.0 0.0 0.0 1.1 «0.1
KIRCHNERIELLA 0.0 0.0 0.0 0.0 12.7 0.0 2:1 <0.1
OOCYSTIS 3512.4 3100.3 44440 3112.9 3696.2 3341.2 3534.5 80.8

: PEDIAST RUM 0.0 0.0 0.0 0.0 0.0 6.3 1.1 <Q.1
SCENEDESMUS 13.0 8.0 19.0 25.4 31.7 50.7 30.6 0.7
UNIDENTIFIED

CHLOROPHYTA 0.0 25.4 0.0 6.3 19.0 n.7 13.7 0.3

BACILLARIOPHYTA
AMPHORA 0.0 0.0 0.0 0.0 6.3 0.0 1.1 <0,1
COCCONEIS 12,7 19.0 12.7 12.7 0.0 25.4 13.7 0.3
CYCLOTELLA 101.4 253.6 19.0 82.4 114,1 139.5 118.3 2.7
CYMATOPLEUPA 0.0 $.3 0.0 0.0 0.0 0.0 1,1 <0.1
CYMUELLA 12.7 19,0 12.7 6.3 0.0 6.3 9.5 0.2
DIATOMA 50.7 44,4 3.7 6,3 25.4 19.0 29,6 0.7
GOMPHONEMA 0,0 3.7 6.3 0.0 0.0 6.3 4% 0.2
GYROS 1GMA .0 0.0 6.3 0.0 0.0 6.3 2.1 <0.1
MELOSTRA 76 .1 B2.4 63.4 76.1 69.7 196.5 94.0 2.1
MERIDION 0.0 0,0 88.8 0.0 0.0 0.0 14.8 0.3
NAVICULA %7.7 560.9 190.2 393.1 367.7 310.7 355.0 8.1
NITZSCHIA 114.1 228.2 88.8 120.5 139.5 114.1 134.2 3.1
PINNULARIA 0.0 6.3 0.0 0.0 0.0 0.0 1.1 £0.1
SYNEDRA 0.0 12.7 0.0 0.0 0.0 0.0 2.1 <0l
CYANOPHYTA
CHROOCOCCUS 0.0 0.0 0.0 c.0 6.3 0.0 1.1 <0.1

TOTAL 4273.2 4380.9 4989.6 1842.0 4514,1 4254.1 43175.4
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Replicates are indicated by collection number.

Density (umt'/mz) of periphvtic algae on acrylic plates 1 and 2 submerged for 12 and 8 months, respectively,

at SSES on the Susquehanna River, 14 December 1981.

ACRYLIC PLATE

Table 8-13

+ TOTAL
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Table B~15

Species of periphytic algae composing at lzast 5% of the total units counted in samples at SSES and
Bell Bend on the Susquehanna River, 1981, Numbers following diatoms indicate the species affinity
for pH as rated by Lowe (1974): 1 = alkaliphilous, 2 = acidophilous, 3 = indifferent to pH, and

4 = unknown.

Species pH Affinity SSES Bell Bend
CHLOROPHYTA
Ankiatrodesmuo faleoatue Aug
Chlamydomonas sp. Feb
Coelaptmen aphaericun Aug
Metyoaphaeriwn pulohellium Aug Aug
Oooystie parva Jun, Aug, Oct, Dec Jun, Aug, Oct, Dec
Soenedesrue quadricauda Aug Feb, Jun, Aug
BACILLARIOPHYTA
Achnanthes laneeolata (1 Feb
Apterionella formosa (1) Feb
Coosometa pediculus (1) Feb Feb
Cyelotellia meneghiniana (1) Feb, Aug Aug
0. peewdostelligera (1,3) Jun
Cumbella minuta® (1,3) Feb Feb
Diatoma ternue (4) Feb
. t’u-_'.gat'e (1) Feb
Fragilaria sp. Feb
Melosira granulata (1) Feb
M. variane (1) Oct Feb
Meridion oiroulare (L) Feb
Navioula sp. Feb
N. eruptocephala (1) Feb
¥. oryptocephala var. vernetd (1) Dec Dec
V. aaltnamen var. intemmedia %) Oct, Dec Feb, Oct, Dec
Navieula tripunctata ()] Feb
Nitagohia sp. Feb
N. aetowlaria (1) Apr
N, dassipata (1) Feb, Apr, Oct, Dec Feb, Apr, Dec
¥. palea C1s3) Dec Dec
Stephanodiacus invieitatus (4) Apr, Jun, Aug Apr, Jun, Aug
Sumedra ulnza (1) Feb
CYANOPHYTA
Sohizothric caleioola Feb

TReferred to as wmbella ventyisops on page 76 in Gale and Gurzynski (1976); reclassified as
Symbel la minuta by Patrick and Reimer (1975).
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Table B~16

Density (unltnl-z)nfp.giphytic algae that averaged at least 1XZ of the total for one or more years at SSES

and Bell Bend on the Susquehanna River, 1977-81.
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1979 1980 1981

1978

1977

Taxon

CHLOROPHYTA

67088067660

= 1.nm.h.m.b &~ 1;.&

% aF

-

25911‘26317

. o « . =
> 0627 07....9

w e 186

Raadl e B BRI < N e B

& S BB SR s N K W

RO OO N ~

e T - - Cal
-_— o~

AN =N e NN ™m g

170723206.66
O -

81733“42665
-------

937603‘3092
OIS N ot o ot 195

36070268863

L

03012723011

m "~

—_

0115..4506935

NS o t.m.oA&.L
- "

3303!651343

..........

~gonse S.O.ﬁ.s.o
l

15801.)1421226

11060260257

RO DETNOSOLOM™
NODRM S IAD N
—RK=2"S e~

Dictyosphaerium

Kirchneriella

Oocystis

Ankistrodesmus

Cerasterias
Unidentified

Ch lamydomonas
Goe lastrum
Pediastrum
Scenedesmus

Actinastrum

BACILLARLOPHYTA

1913610715400
7775'64095070
P e NNNMO
— —

912‘9621678‘0
. .

o =
31210

”9135
NN N3N
&N MO

MO MO T N® O P~

.2 .:u.b.DQ..92701wo
— — O\ e 3
~ -~

3305281253659
...........
8331037237107
“2 ll139” L

-

ST NDINOIIMNTO

.4,m.b M E eI e OO
2055 -

6735564286180

" &.L &= Ao .L_b.m o
am —~aNne6e
— -

969128535942‘
25631423”‘060

Sei~SonNeEneces
—

Cocconels
Cyclotella
Cymbella
Diatoma
Fragilaria
Gomphone ma
Melosira
Navicula
Nitzschia
Stephanodiscus
Surirelia
Synedra
Thalassiosira

CYANOPHYTA

- o
(=N -]

Oscillatoria
Schizothrix




73

Table B-17

Relative abundance (Z total) of periphytic algae that averaged at least 1% of the total for one or more years

at SSES and Bell Bend on the Susquehanna River, 1977-81.
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Density (units/ml) of phytoplankton in bimonthly samples (indicated by date and collection number)

Susquehanna River, 198].

at SSES on the

l
I Tabie B-18
|
I
|
:
)

6 MAR 15 APR 15 Jun 14 AUG 15 ocT 14 DEC
TAXON AJG-81-009 AJG-8B1-017 AJG-81-033 AJG-81-057 AJG-B1-065 AJG-81-092 MEAN % TOTAL
CHLOROPHYTA
ACTINASTRUM o [ 3133 0 0 0 55.6 0.2
ANKI STRODESMUS 2 0 3000 2267 58 0 887.8 3.4
CERASTERIAS 0 0 0 67 ¢ 0 11.1 <0.1
CHLAMYDOMONAS 2 150 4917 133 6 0 867.8 3.3
CHODATELLA 0 0 1083 0 G 0 180.6 0.7
COELAST RUM 0 0 417 2467 0 o 480.6 1.8
COGMARI UM [\ 0 0 0 3 0 0.5 0.1
' CRUC IGEN 1A 0 0 500 133 0 0 105.6 0.4
DICTYOSPHARRI UM 0 ] 1167 7000 3 0 1361.6 5.2
PRANCEIA 0 0 0 133 0 0 22.2 0.1
KI RCHNERIELLA 0 0 1417 4533 0 0 991.7 3.8
MICHACTINIUM 0 0 83 67 3 0 25.% 0.1
0OCYSTIS 0 0 417 267 78 0 126.9 0.5
PEDTASTRUM 0 0 0 533 (] 0 88,9 0.3
SCENEDE SMUS 5 9 13000 8000 142 0 1524.4 13.4
l SELEMASTRUM 0 0 83 67 0 0 25.0 0.1
| STAURASTRUM 0 0 0 67 0 0 11.1 <0.1
' TETRAEDRON 2 9 917 332 0 0 208.6 0.8
] TETRASTRUM 0 0 1833 467 0 0 183.3 1.5
| UNIDENTIFIED
| CHLOROPHYTA 6 0 9917 6000 28 5 2659.2 10.1
BACI LLARTOPHYTA
ACHNANTHES 5 0 0 67 0 0 11.9 “0.1
AMPHOPA 0 (] 0 0 0 1 0.1 0.1
ASTERTONELLA 0 250 0 0 . 1 42.8 0.2
I COCCONELS 3 0 0 0 47 1 8.6 “0.1
CYCLOTELLA 114 700 7333 8733 197 1 2846.5 10.8
: CYMBELLA (3 550 0 0 11 4 95.2 0.4
: DIATOMA 5 100 0 0 16 2 23.8 0.1
. EPITHEMIA 2 0 0 0 0 0 0.3 <0.1
FRAGILARIA 60 100 ) 0 6 0 27.6 0.1
GOMPHONEMA 6 0 0 67 19 1?7 18.1 0.1
MELOSIRA 5 750 0 0 319 0 179.0 0.7
MERIDTON 11 100 0 0 3 1 19.1 0.1
NAVICULA 20 150 250 67 242 23 125.3 0.5
_r NITZSCHIA 14 3600 250 200 153 (11 715.3 2:1
| PINNULARIA 0 0 0 0 0 1 0.1 0.1
RHO TCOSPHENTA 2 50 0 o 9 0 8.6 “0. 1
SKELETONEMA 0 0 0 267 0 0 44.4 0.2
STEPHANOD I SCUS 3l 34950 172%0 2267 122 1 9103.3 34.5
] SYNEDRA 3 0 0 0 ) 1 2.1 0.1
THALASSI10SIRA 0 0 0 0 472 (3 79.6 0.3
' CYANOPHYTA
‘ CHROOCOCCU S o 0 0 200 3 0 33,8 0.1
COELOSPHAERIUM 9 0 0 67 0 0 11.1 0.1
| MERISMOPEDIA 0 0 0 800 9 0 133.3 0.5
. MICROCYSTIS 0 0 4250 600 0 0 808.3 3.1
] OSCILLATORTA 0 0 n 67 ) 0 ) WS S «0.1
SCHIZOTHRIX 2 0 0 ¥} 0 0 0.3 <0.1
CHRYSOPHYTA
SYNURA ] 0 G 0 3 0 0.5 “0.1
[ PYRRHOPHYTA
GLENODINTUM 0 0 0 67 0 0 11.1 0.1
, TOTAL 321 41450 68416 46000 1972 115 26379,2

R = i
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Table B-19

Deasity (units/ml) of phytoplankton in bimonthly samples (indicated by date and collection number) at Bell Bend on the
Susguehanna River, 1981,

6 MAR 16 APR 15 JUN 14 AUG 15 ocT 14 DEC
TAKON AJG-81-001 AJG~81-025 AJG-B1-041 AJG-81-049 AJG-81-073 AJG-Blr0B84 MEAN % TOTAL
CHLOROPHYTA
ACT INASTRUM 0 0 167 67 0 0 38.9 0.2
ANK1 5T ROD ESMUS 6 50 1917 1800 75 1 641.4 2.6
CERASTERIAS 0 0 0 67 o 0 11.1 “<0.1
CHLAMYDOUMONAS 0 100 3250 133 6 0 S81.5 23
CHODATEL LA 0 0 813 0 0 0 138.9 0.6
CLOSTERIOPSIS 2 0 0 ] 0 0 0.3 0.1
CLOSTERIUM 2 0 0 0 0 0 0.3 <0.1
COELASTRUM 0 0 500 1133 3 0 606.0 2.4
COSMARI UM 0 0 0 67 0 0 3%.4 < 0.1
CRUC IGENTA 0 0 250 67 3 0 $3.2 0.2
DICTYOSPHAERI UM 0 0 917 7267 0 0 1363.9 5.5
ELAKATOTHRI X 0 0 0 132 0 0 22.2 6.1
FRANCEIA 0 0 0 200 0 0 313.3 0.1
KI RCHNERIELLA 0 0 500 3067 6 0 595.4 2.4
MICRACTINIUM 0 0 0 0 3 0 0.5 <0.1
0OCYSTIS 0 0 333 600 114 0 174.5 0.7
PEDIASTHUM 0 0 83 333 0 0 69.4 0.3
SCENEDE SMUS 3 50 10417 6200 164 0 2805.6 11.2
SCHROEDER] A 0 0 0 0 0 1 0.1 < 0.1
SELENAST RUM ] 0 167 67 0 0 38.9 0.2
TETRAEDRON 0 0 417 200 3 0 103,2 0.4
TETRASTRUM 0 0 1333 200 3 o 256.0 1.0
UNIDENT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>