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r

SUMMARY
~

The 1981 operational monitoring data collected near Duane Arnold Energy
Center (DAEC) corresponded with the results of prior operational and
preoperational investigations of the Cedar River. The monitoring of the
Cedar River revealed minimal variations in water quality immediately
downstream from the station discharge and no apparent alterations in the
biological communities. The principal factors influencing the chemical,
physical and biological parameters of the Cedar River near DAEC were the
natural hydrologic and seasonal variations which occurred during 1981.

The operation of DAEC had a minimal effect on the water quality of the
Cedar River as indicated by chemical and physical measurenents.
Temperature, total dissolved solids, total solids, hardness, ortho-
phosphate, sulf ate, phosphorus, tannins and lignins and total alkalinity
were the only water quality parameters in the river affected by station
operation. Effects on these parameters appeared localized near the
discharge as little or no effects were observed one-half mile further
downstream. Little variation was found in the levels of general water

quality parameters (other than those affected by station operation) and
nutrients among river locations for a given sampling event or between
annual mean values for each river location. This provided further
indication of minimal effect of station effluent on river water quality.

!
Diatoms were the most abundant component of the phytoplankton community
in the Cedar River and in the discharge canal during most of 1981.

Q Phytoplankton densities were highest in late August and late Septenber
with lowest densities occurring during January, February and earlyl

August. Differences in the phytoplankton community among locations and
over time were attributed to natural spatial and seasonal variability and
not to the operation of DAEC.

Diatoms composed more than 70% of the periphyton assemblage at both
upstream and downstream locations during all sampling periods. Dif-

ferences in the relative abundance of periphytic taxa between sampling
sites were attributed to natural factors (i.e., grazing of substrates by
macroi nvertebrates). Periphyton biomass production and assemblage
composition differences between upstream and downstream locations were
not reflective of any perturbation as a result of station operation.

The dominant benthic macroinvertebrates collected from the natural
substrate samples in the Cedar River were rM5docoels (near Macrostomum
sp.) and midge fly larvae (Chironomidae). The benthic community was
generally sparse and contained relatively few taxa at all locations
during 1981. Aquatic 011gochaeta and the insect orders Ephemeroptera,
Plecoptera, Trichoptera and Diptera were the dominant organisms that
colonized the artificial substrate samplers in the Cedar River. The
diversity and density of the organisms colonizing artificial substrate-

samplers were generally greater than the fauna collected from natural
substrates. This difference was attributed to the favorable stable
substrate of the Hestar-Dendy samplers as opposed to the unstable sand of
the river bottom. The diversity values at the natural substrate loca-Q tions increased when the silt fraction increased in the sediments. The
fingernail clams (Sphaerium transversum) collected downstream from the

vii
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DAEC discharge in flover,_3r may have originated fran the discharge canal;
however, there were no coni' stent differences in the macroinvertebrate
communities sampled fran natural and artificial substrates during 1981 $
which could be at'- lted to the operation of DAEC.

The predominant fish species collected by electrof f shing were river
carpsucker and carp while spotfin shiners were the dominant species
collected by seining. Game species were collected in low numbers with
all sampling methods. Greater numbers of fish were collected by electro-
shocking downstream from the station than upstream. No pronounced di f-
ferences were noted in the food habits of fishes upstream or downstream
fran DAEC. All fish collected upstream and downstream from the station
had low levels of chlorinated insecticides and pCB's. The caged fish
study revealed no evidence that the effluent from the discharge canal
would adversely affect fish in the Cedar River. The results of this
study did not provide evidence that the operation of the DAEC adversely
impacted the fish community of the Cedar River.

Only 322 fish were impinged at the DAEC during 1981. Over 82 percent of
the impingement occurred from January through early April. Spotfin
shiner and send shiner were the predominant fish in the impingement
collections. Based on these low numbers, impingement by the station had
no appreciable impact on the fish populations in the Cedar River during
1981.

Diatoms were the most abundant phytoplankton components in the 1981
entrainment samples. phytoplankton biomasg in tenns of chlorophyll a
content ranged from 11.973 to 140.428 mg/m , and was greatest on the May $
sampling date. Zooplankton densities for entrainment sampling ranged
fran 301 to 52,670 organisms /m3 and were generally lower than during
1980. Rotifers dominated the ooplankton community on each sampling
date. Ichthyoplankton entrainment samples collected during 1981 were
void of fish larvae and eggs. The small percentage of the total river
flow entering the station indicated that the impact of DAEC on the
phytoplankton, zooplankton and ichthyoplankton communities as a result of
entrainment was minimal in 1981.

The 1981 Corbicula survey near DAEC revealed several potential habitats
for colonization and survival of C. fluminea; however, there was no
evidence of the species ever occurring in this specific area.

i

The terrestrial vegetation monitoring during May through September 1981
revealed no evidence of salt dam?ge resulting from the operation of the

I station cooling towers.

O
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1.0 INTRODUCTION

]'
An ecological monitoring program was conducted for the Iowa Electric
Light and Power Company in the vicinity of Duane Arnold Energy Center
(DAEC) near Palo, Iowa, from January through December 1981. Physical,
chemical, and biological studies were conducted in the Cedar River, and
terrestrial studies were carried out near the station to meet the
requirements of Section 4.0, " Environmental Surveillance and Special
Studies," of the Nuclear Regulatory Commission's Technical Specifica-
tions. Data collected as part of this monitoring program were utilized
to evaluate the operational impact of the DAEC generating facility on the
ecology of the Cedar River and the nearby terrestrial vegetation during
1981.

Studies to determine the baseline physical, chemical, and biological
characteristics of the Cedar River near Duane Arnold Energy Center were
instituted in April 1971 prior to station start-up. Data from these
studies served as a basis for the development of the operational moni-
toring program which was implemented in January 1974 and has continued to
date.

1.1 OBJECTIVES OF THE STUDY

The operational studies were designed to identify and valuate any
substantial effects of chemical or thennal discharges from the generating
station on the Cedar River aquatic ecosystem as well as to determine the
magnitude of impingement on intake screens and entrainment in the
condenser make-up water.

The specific objectives of the operational study were threefold:

1. To continue routine water quality and biological determinations
in the Cedar River upstream from the discharge canal in order to
identify ambient conditions and to describe natural variations in
water quality and biological communities;

2. To conduct physical, chemical and biological studies in and
downstream from the discharge canal to define possible water
quality changes occurring as the result of chemical additions or
condenser passage and to identify the potential impact of the
station effluent on aquatic communities of the Cedar River;

3. To identify and quantify organisms impinged on the intake screens
and entrained in the intake water in order to estimate the
magnitude and effects of impingement and entrainment; and

4. To monitor the terrestrial vegetation near the DAEC cooling
towers for evidence of salt injury.

1.2 DESCRIPTION OF THE STUDY SITE

The Duane Arnold Energy Center is a nuclear-fueled electrical generating
Q plant operated by the Iowa Electric Light and Power Company. The
V facility is located on the western shore of the Cedar River, about 2.5 mi

1-9
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north-northeast of Palo, Iowa, in Linn County. A boiling water nuclear
power reactor is used to produce about 550 MWe of power at full capacity.
Circulating condenser water from the turbine cycle is cooled by means of g
two closed loop induced draft cooling towers, which require a maximum of
11,000 gpm of water from the Cedar River. A maximum of 7,000 gpm may be
lost through evaporation, while 4,000 gpm is returned to the river as
blowdown water.

Sampling sites for the operational monitoring program have been esta-
blished in the discharge canal and at four locations in the Cedar River
(Figure 1-1): Location 1 is upstream of the station at the Lewis Access
Bridge; Location 2 is immediately upstream from the station intake;
Location 3 is approximately 140 ft downstream of the station discharge;
and Location 4 is adjacent to Comp Fann about 0.5 mi downstream from the
station. Samples also were collected from Location 5 in the discharge
canal. Impingement and entrainment samples were collected in or near the
station intake. Terrestrial vegetation inspections were conducted at
three sites near the cooling towers.

1.3 MONITORING FREQUENCY

The monitoring frequency for each aspect of the program is presented in
Table 1-1. Samples for general chemical and plankton analysis were
collected semi-monthly, whereas samples for seasonal chemical analysis,
periphyton, benthos, and fishery studies were collected three times per
year. Impingement /entrainment studies were conducted quarterly and were
representative of the four seasons. Five vegetation inspections were
made from May through September 1981. Thermal plume mapping was not g
conducted during 1981 because the river flow continuously exceeded the
minimum specified for plume mapping.

i

1 @
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TABLE l-1 MONITORING FREQUENCY FOR THE DUANE ARN0LD ENERGY CENTER EC0 LOGICAL STUDY,
JANUARY - DECEMBER 1981

Month of Collection
Program Aspect Jan Feb Mar Apr My Jun Jul Aug Sep Oct Nov Dec

General Water Quality Analyses XX XX XX XX XX XX XX XX XX XX XX XX
Seasonal Water Quality Analyses X X X

Phytoplankton XX XX XX XX XX XX XX XX XX XX XX XX
Periphyton X X X

Benthic Macroinvertebrates
Natural Substrates X X X

Artificial Substrates X X X

Fisheries X X X X

Fish Basket Study X

Impingement X X X X

Entrainment X X X X

Radiological
Periphyton X X X X

Fish X X

7 Bottom Sediments X X

q Corbicula Survey X X

Terrestrial X X X X X

O O O
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2.0 WATER QUALITY

2.1 INTRODUCTION

A comprehensive water quality investigation was conducted for the Iowa
Electric Light and Power Company in the Cedar River in the vicinity of
the Duane Arnold Energy Center (DAEC). The study was carried out from
January through December 1981.

The overall objective of this study was to detemine the effects of
chemical and themal discharges from the generating station on the water
quality of the river. The specific objectives were:

1. To determine ambient water quality in the Cedar River upstream from
the discharge canal;

2. To detemine water quality in the station discharge and in the river
downstream from the discharge canal; and

3. To compare upstream and downstream data in order to assess the
effects of station discharge on the water quality of the river.

2.2 HISTORICAL REVIEW

Preoperational and operational water quality studies have been conducted
in the Cedar River near the Duane Arnold Energy Center from 1971 through
1980. Preoperational studies were carried out from 1971 through 1973

O (scDoaeid 1972.1974e.1974b) and oPeretioaei studies were conducted from
1974 through 1980 (Mcdonald 1975,1976,1977,1978, and 1979; Putkey
1980; Kranz 1981).

The preoperational studies indicated that the major factors affecting
water quality of the Cedar River were runoff from agricultural lands and
the hydrological characteristics of the river. During both the
preoperational and operational studies, maximum values for the levels of
turbidity, suspended solids, phosphate, nitrate, and ammonia were found
to have coincided frequently with periods of high runoff, while low
values for these parameters occurred during low-flow periods.

The operational studies indicated that the only water quality parameters
affected by station operation were temperature, solids, hardness,
sulfate, orthophophate and total coliform bacteria, and that, in general,
effects were observable only at downstream Location 3 situated in the
mixing zone of the station discharge. During station shutdown in 1978,
no consistent differences were noted in the water quality parameters
dmong the river locations.

2.3 FIELD AND ANALYTICAL PROCEDURES

2.3.1 Field Collections

Single water samples were collected semimonthly from depths of one meter
(S at each of the five monitoring locations (Figure 1-1, Chapter 1) with a

6-liter polyvinyl chloride Kemmerer sampler or by direct filling of'

sample bottles below th,e surface. Samples were collected as far from the

2-9
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shore as possible. Individual bottles appropriate for parameters to be
measured from the sample we.re filled from the spigot on the sampler. m
Samples were preserved as appropriate, placed in insulated coolers, W
packed in ice, and shipped to the laboratory for analysis.

Water tenperature was measured in situ, and measurements for dissolved
oxygen, pH, and alkalinity were made in the field as soon as possible
after sample collection. In addition, diurnal measurements of dissolved
oxygen, pH, and alkalinity were taken every four hours during a 24-hr
period in the spring (May), summer (August), and fall (November).

2.3.2 Analytical Procedures

Water samples were analyzed on a semimonthly basis for the water quality
parameters listed in Table 2-1. In addition, samples were analyzed on a
seasonal basis (in May, August and November) for the supplementary
parameters also listed in Table 2-1.

General water quality parameters were measured in order to define the
general chemical quality of the water. Aquatic nutrients were measured
since they are necessary for the growth of aquatic plants and are useful
in identifying chemicals from agricultural run-off and sanitary waste
di scha rges. The indicators of contamination were measured to provide an
assessment of contamination from sanitary and industrial wastes.
Analyses for trace metals were carried out because these substances can
be potentially toxic to aquatic biota and can accumulate in the organisms
at the top of the food chain. O
All samples were analyzed by EA's Analytical Chemistry Laboratory located
in Sparks, Maryland. The methods used for laboratory and field analysis
of water samples are presented in Table 2-2. Analytical methods used
were taken from Standard Methods for the Examination of Water and
Wastewater (APHA et al. ,1976) or Methods for Chemical Analysis of Water
and Wastes (USEPA 1979a).

The quality assurance program employed in the chemical laboratory
followed the Ecological Analysts, Inc. Quality Assurance Program Manual
and the Environmental Analytical Chemistry Quality Control Manual. The
Quality Control Manual is based on the Handbook for Analytical
Quality Control in Water and Wastewater Laboratories (USEPA 1979b) and in
general complies with requisites described in Minimal Requirements for a
Water Quality Assurance Program (USEPA 1975); including the calibration
of sampling equipment and field instruments; sample collection and
preservation techniques; laboratory analysis; data recordinJ, storage and
retrieval; and chain-of-custody.

Descriptive statistics were calculated 'for water quality data on an
annual basis for each parameter at each location and for the combined
river locations. The descriptive statistics included the number of
measurements, mean, minimum, and maximum values. This technique prcvided
an overview of the water quality conditions existing within the systu.

O
2-10
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TABLE 2-1 WATER QUALITY PARAMETERS MEASURED SEMIMONTHLY AND
SEASONALLY IN THE CEDAR RIVER AND DISCHARGE CANAL,
DUANE ARNOLD ENERGY CENTER, JANUARY - DECEMBER 1981

O .

General Water Quality Indicators of Contamination

Semimonthly Semimonthly

Alkalinity, carbonate Biochemical oxygen demand
Alkalinity, total (5-day)
Carbon dioxide Chemical oxygen denand
Color Odor
Hardness, calcium Tannins and lignins

'
Hardness, total

; (calcium and magnesium) Trace Metals
| Iron, total

Oxygen, dissolved Seasonally
pH
Residue, filtrable Chromium, hexavalent

(total dissolved solids) Copper, total
Residue, nonfiltrable Lead, total

:

: (total suspended solids) Mercury, total
Residue, total Zinc, total

(total solids)
Temperature
Turbidity

Seasonally (a)

Chloride'

i Manganese, total
Sulfate

} Aquatic Nutrients

i
Semimonthly

Ammonia
Nitrate
Orthophosphate, soluble
Phosphorus, total

Seasonally

Nitrite

(a) Measured in addition to semimonthly parameters.

!

O
.

'
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TABLE 2-2 METHODS FOR THE MEASUREMENT OF WATER QUALITY PARAMETERS

O
Parameter Method

Alkalinity Potentiometric, titrimetric

Ammonia Autoanalyzer
Phenate method

Biochemical oxygen demand (5-day) Memb'rane electrode

Calcium At omic absorption

Calcium hardness Calculated from calcium

Carbonate alkalinity Potentiometric, titrimetric

Carbon dioxide Calculated

Chemical oxygen demand Low level method

Chl6 ride Autoanalyzer
Ferricyanide or titrimetric

Chromium, hexavalent Atomic absorption

Color Platinum-cobalt ||h

Copper Atomic absorption

Hardness, total Calculated from calcium and
(calcium and magnesium) magnesium

.

Iron Atomic absorption

Lead Atomic absorption

Magnesium Atomic absorption

Manganese Atomic absorption

Mercury Flameless atomic absorption

Nitrate Autoanalyzer
Cadmium reduction

Nitrite Diazotization method

Odor Dilution and Panel

O

2-12
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TABLE 2-2 (CONT.)

O Parameter Method

Orthophosphate, soluble Filtration, Autoanalyzer

Oxygen, dissolved Oxygen analyzer, membrane
electrode or Azide Modified
Winkler titration

pH Potentiometric

Phosphorus, total Digestion, Autoanalyzer

Residue, filtrable Filtration, then

(total dissolved solids) gravimetry at 103-105C

Residue, total nonfiltrable Filtration, then gravimetry
(total suspended solids) at 103-105C, or by difference

Residue, total (total solids) Gravimetry at 103-105C

Sulfate Autoanalyzer, Methyl thymol
blue method or titrimetric

Tannins and Lignins Carbonate-Tartrate

- Temperature Hydrolab Surveyor or Whitney
Thermometer

Turbidity Hach Turbidimeter, nephelo-
metric

Zinc Atomic absorption

. -

0
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2.4 ROULTS AND DISCUSSION
-

The water quality data obtained for the Cedar River and the Duane Arnold _ g
Energy Center discharge canal from January through December 1981 are
presented in Tables A-1 through A-31 of Appendix A. These data are
summarized for each sampling location and the combined river locations
(referred to as river values) in Table 2-3. The following discussion
provides an overview of water quality in the river and discharge canal
and an indication of the effects of the station effluent on water quality
of the river. Water quality of the river is also discussed relative to
hydrological conditions.

2.4.1 Hydrology

Based on data from the U.S. Geological Survey gauging station at Cedar
Rapids, the mean annual flow in the Cedar River during water year 1981
(3,610 cfs) was slightly above the historical average of 3,301 cfs. Mean

daily flows during 1981 ranged from 760 cfs on 13 February to 14,900 cfs
on 29 June (Figure 2-1). The seasonal distribution of flows was unusual
in that peak daily and monthly flows occurred during June (monthly mean
of 5,914 cfs) and July (monthly mean of 6,640 cfs) rather than during the
spring as is usually the case. This is very similar to the pattern
observed during 1980 (Kranz 1981).

2.4.2 General Water Quality Parameters

Water Temperatures

Water temperatures in the Cedar River followed normal seasonal trends
during 1981, 'anging from 0 C on various dates in January, February, and
December to 2E.0 C on 8 July (Tables 2-3 and A-1). The annual mean river
temperature was 13.0 C (Table 2-3).

Temperatures in the discharge canal ranged from 9.2 C on 8 January to
32.2 C on 8 July, and averaged 20.0 C for the year (Table 2-3). Station
AT's (i.e., Location 2 vs Location 5) ranged from 0 to 22 C, with an
average of 7.4 C (Table A-1). Delta-T's were highest during the winter,
typically ranging from 18-22 C. River temperatures at Location 3 were
noticeably influenced by the discharge in January through March, and
again in November and December. These were the periods when aT's were
greatest and flows were lowest. For the year, temperatures at Location 3
averaged 1.5 degrees higher than at Location 2. During the same months
that Location 3 was affected by the effluent, slightly elevated tempera-
tures (0.5-1.1 C) were also observed at Location 4.

Dissolved Oxygen

Dissolved oxygen concentrations in the river in January through April and
September through December were typically between 10 and 15 mg/l;
whereas, with the exception of one date in May, 00 concentrations for the
period May through August were typically between 6 and 10 mg/l (Tables
2-3 and A-3). Extremes for the year ranged from 6.5 on 5 August to 18.4
on 21 May. The annual average for the river was 11.6 mg/1. Although 00 g
concentrations in the river generally followed normal seasonal trends, w

2-14
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TABLE 2.3 ' SUMMARY OF WATER QUALITY DATA FOR THE CEDAR RIVER AND THE DISCHARGE CANAL AT THE

DUANE ARNOLD Ef4ERGY CENTER FROM JANUARY THROUGH DECEMBER 1981
Location

1 2 3 4 1-4 * 5

'#
A General Water Ouality * .

y
,

Temperature ~ Mean 12.5 s 12.6 14.'1 ', 12.'9 13.0 20.0

(C) Min-gan 0.0-26.9 0.0-26.8 3.2-28.0 0.0-27.3 0.0-28.0 9.2-32.2' ~'

N 24 24 e 24 24 96 24
'

'

Carbon Dioxide Mean 6.6 6.6 5.8 6.0 . 4.3. 6.0,

I fmg/1) Min-Max 1.8-22.0 1.9-19.0 'j 1. '-13.'A .i.8-14.0 ~157-22.0 2.2-11.0 ,

N 24 24 ?4 24 %6" ~ 24 ;**#

f '
,

'

' Dissolved Oxygen Mean 11.8 11.7 11.2 11.6 11.6 8.8r

(mg/1) Min-Max 6.9 18.4 6.5-16.6 G.7-14.7 6.7-15.4 6.5-18,4 6.8-11.3'

N 24 24 24 24 96 24

| , pH Mean 7.9 7.9 ;7.9 ' 7.9 ' ' ' , 7.9 7.7

(units) Mi n-Ma x 7.2-8.4 7.3-8.4 7.3 8.4 7.2-8.4 7.2-8.4 6.7-8.2s '

N 24 24 24 24 96 24

) Alkalinity, todal Mean 197 194 184 192 192 138
,L 109-240 109-258 37-224

7
(mg/1-CACO ) Min-Max 113-256 110-233 1 , 114-2253 '24 24 96 24* t N 24 24, /, , 5': >

. r. ,

? Alkaltr.ity. carbonate Mean 0.4 O.6 0.5 0.5 0.5 0.0''
,

'(mg/1-CACO 1 ~ Min-Max 0.0-10.0 0.0-14.0 0.0-12.0 0.0-12.0 0.0-14.0 0.0-
3 h 24 24 24 24 96 24'"

5

Chloride Mean 24.9 24.4 25.5 26.5 25.3 31.4
(mg/1) Min-Max 16.6-31.0 16.6-30.0 16.7-30.5 20.2-32.0 16.6-32.0 26.5-38.2

N 3 3 -3 3 12 3

Hardness, calcium Mean 191 193 207 205 199 281

(mg/1-CACO ) Min-Max 132 290 98-362 117-310 133-388 98-388 136-567'

3
N 22 22 21 22 87 22 .

1 Hardness, total Mean 280 292 320 302 299 451
<

(mg/1, CACO ) Min-Max 198-443 190-512 170-508 191-547 170-547 205-873
4

3
N 22 22 21 22 87 22d

Sulfate Mean 36.2 34.2 63.1 41.1 43.7 211.3
(mg/1) Min-Max 33.1-38.8 27.2-38.9 36.2-104.4 30.2-54.9 27.2-104.4 35.8-299.2

N 3 3 3 3' 12 3

Turbidity Mean 34 39 39 41 38 50
,

(NTU) Min-Max 1.1-139 1.3-165 1.2-160 1.6-156 1.1-16S 1.9-102 -

N 23 23 23 22 91 23 !,

Residue, filtrable Mean 406 390 426 432 414 733
Min-Max 303-724 256-696 273-596 247-816 247-816 292-2027

N 23 23 23 23. 92 23

L

4
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TABLE 2-3 ( C0t4T . )
loc at ion

1 2 3 4 1-4d 5

Residue, nonf11trable Mean 115 124 108 136 121 125
Min-Max l-808 1-864 1-474 1-860 1-864 3-4 72

N 23 23 23 23 92 23

Residue, total Mean 521 513 534 567 534 858
Mi n-Ma x 313-1532 353-1560 390-860 309-1676 309 1676 345-2229

N 23 23 23 23 92 23

Color Mean 87 84 87 98 89 106
(units) Min-Max 0.6-455 0.1-514 0.6-469 0.1-560 0.1-560 1.7-450.9

N 23 23 23 23 92 23

Iron. total Mean 1.97 2.44 1.70 2.19 2.08 2.70
(mg/1) Min-Max 0.1-14 0.1-16.2 (0.04-10.9 <0.04-14.1 <0.04-16.2 <0.3-10.9

N 24 24 23 24 95 24

Manganese, total Mean 0.10 0.13 0.12 0.12 0.12 0.16
(29/1) Min-Max 0.06-0.15 0.05-0.20 0.06-C.17 0.06-0.17 0.05-0.20 0.13-0.21

N 3 3 3 3 12 3

Aquatic Nutrients

7 -N) Min Max <0b-1.499 <0 b -2.080 <0 b -1.001 (0 b -2.059 (0 b -2.080 0. I 2.724
g N 24 24 24 24 96 24

Nitrate Mean 6.00 5.81 6.11 5.68 5.90 8.09
(mg/1-N) Min-Max 2.32-10.9 2.08-8.19 2.09-9.54 2.07-8.35 2.07-10.9 3.36-14.97

N 24 24 24 24 96 24

Nitrite Mean 0.023 0.025 0.019 0.022 0.022 0.021
(mg/1-N) Min-Max 0.012-0.04 0.016-0.04 0.011-0.03 0.016-0.03 0.011-0.04 0.016-0.03

N 3 3 3 3 12 3

Orthophosphate, soluble Mean 0.41 0.41 0.50 0.40 0.43 0.97
(mg/1 -P) Min-Max 0.009-0.960 0.009-1.026 0.029-1.454 0.021-1.077 0.009-1.454 0.054-2.444

N 23 23 23 23 92 23

Phosphorus, total Mean 0.77 0.79 0.91 0.76 0.81 1.77 ,

(mg/1 -P) Min-Max (0.2-3.11 (0.2-3.28 0.22-3.63 0.22-3.92 (0.2-3.92 0.22-4.81
N 22 23 23 23 91 23

Indicators of Contamination

Blochemical Oxygen Mean 6.5 6.4 6.4 6.1 6.4 6.9
Cema nd Min-Max 1.5-17.7 1.6-18.6 1.6-16.8 1.2-16.8 1.2-18.6 1.8-18.9
(5 day) (mg/1) N 23 23 23 22 91 23

Chemical Oxygen Mean 38.0 52.9 52.2 46.2 47.3 48.4
Dema nd Min-Max 4.9-146.8 5.6-360.8 3.9-432.8 7.3-168.1 3.9-432.8 10.1-126.1
(mg/1) N 23 23 23 22 91 23

O O O
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TABLE 2-3 (C0 tit.)
Location

1 2 3 4 1-43 5

Door, threshold Mean 1 2 2 2 2 2
(units) Min-Max 0-3 0-4 0-4 0-4 0-4 0-4

N 23 23 23 23 92 23

Tannins and Lignins Mean 0.75 0.73 0.84 0.70 0.76 1.16
(mg/1) Mi n-Ma x 0.07-7.5 0.05-7.2 0.13-9.3 0.08-6.3 0.05-9.3 0.11-11.1

N 24 24 24 24 96 24-

Trace Metals

Chromium, hexavaient Mean 7.1 11.4 11.6 2.5 8.2 1.7
(99/1) Min-Max 1.1-18.9 1.8-28.7 1.5-31.2 1.7-3.3 1.1-31.2 0.2-<5.0 -

N 3 3 3 3 12 3

Copper, total Mean 13.9 6.2 6.2 56.3 20.7 18.8
(9g/1) Min-Max 6.7-22.7 4.6-7.7 5.1-7.0 4.2-153.3 4.2-153.3 12.0-28.6

N 3 3 3 12 3
'

Lead, total Mean 5.5 4.7 4.0 3.9 4.5 4.8
(99/1) Min-Max 1.4-11.4 3.0-7.3 1.6-5.9 1.8-6.5 3.9-5.5 1.2-6.67 N 3 3 3 3 12 3

Mercury, total Mean 0.19 'O.10 0.09 0.11 0.12 0.15(9g/1) Min-Max (0.03-0.49 <0.03-0.23 (0.03-0.20 <0.03-0.25 (0.03-0.49 <0.03-0.38
N 3 3 3 3 12 3

Zinc, total Mean 0.03 0.02 0.03 0.04 0.03 0.06
(mg/1) Min-Max 0.02-0.15 0.02-0.03 0.01-0.05 0.03-0.05 0.01-0.05 0.03-0.10

N 3 3 3 3 12 3.

a '

Pooled river data for Locations 1 through 4
Number of determinations
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Figure 2-1 River flows of the Cedar River at Cedar Rapids, Iowa, January through December 1981.
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they also were strongly affected by phytoplankton abundance. Several

O exampics illustrate this relationship. On 5 May, phytoplankton numbers
were low (3,000 units /ml) (Chapter 3, Figure 3-1) and 00 levels were
slightly below saturation (Tables 2-3 and A-3). Two weeks later on 21
May, a diatom-dominated bloom occurred with total numbers r aching
65,000 units /ml. 00 values on this date reached their maximum concen-
tration for the year,18.4 mg/1. A comparison of D0 concentrations and
phytoplankton abundance on 9 and 22 September revealed a similar pattern.
On 9 September phytoplankton numbers were at normal season levels
(20,000 units /ml) and D0 values were near saturation. On 22 September
maximum phytoplankton numbers (200,000 units /ml) for the year occurred
and D0 values reached 16.9 mg/1, 178% saturation.

Supersaturated conditions occurred in the river primarily during late
March and April (104 to 116 percent at Location 1) and during late August
through November (109 to 178 percent at Location 1). On 21 May, 00
levels at Location 1 were 200% of saturation, the maximum for the year.
Except during June and July, 00 values in the discharge canal were
consistently lower than those recorded upstream of the plant. During
June and July, 00 values in the discharge and at Locations 1 and 2 were
comparable. D0 values in the discharge canal and the river were,
however, always well above the minimum values needed to support the
indigenous aquatic community inhabiting the Cedar River.

EH

pH values for all sampling locations including the discharge canal were
O quite consistent both for a given sampling date and for the year as a

whole; values in the river averaged 7.9 with a range of 7.2 to 8.4, and
values in the discharge averaged 7.7 with a range of 6.7 to 8.2 (Table
2-3). No correlations between pH and the other parameters measured
during this study were apparent.

Alkalinity (Total and Carbonate) and Carbon Dioxide

Total alkalinity in the river ranged from 109 to 258 mg/1, with an annual
mean of 192 mg/l (Table 2-3). No seasonal pattern was apparent. By
definition, carbonate alkalinity exists only when pH values exceed 8.3.
This occurred only on 18 March when pH values at all, four river locations
were 8.4. On this date carbonate values in the river ranged from 10 to
14 mg/1, with a mean of 12 mg/1.

Carbon dioxide values in the river ranged from 1.7 to 22.0 mg/1, with an
annual mean of 6.3 mg/l (Table 2-3). High carbon dioxide values were
associated with the colder months and/or when pH values were below 7.6;
whereas, low carbon dioxide values typically occurred when phytoplankton
counts (and presumably photosynthetic activity) were high (e.g. , 21 May
and 19 August).

Total alkalinity values in the discharge were noticeably lower than in
the river. Values in the discharge ranged from 37 to 224 mg/1, with an
annual mean of 138 mg/l (Table 2-3). Mean carbon dioxide values in the
discharge (6.0 mg/l) were slightly lower than the mean for the four riverO locations (6.3 mg/l). Presumably as a result of inputs from the
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discharge, annual mean carbon dioxide values at locations 3 and 4
downstream of the plant were slightly (5.8-6.0 mg/l vs. 6.6 mg/1) lower
than at Locations 1 and 2 upstream of the plant. g

Filtrable Residue

Concentrations of filtrable residue (total dissolved solids or TDS) in
the river ranged from 247 to 816 mg/1, with an annual mean of 414 mg/l
(Table 2-3). Values in the river were generally between 300 and 500 mg/l
regardless of location or sampling date. Values at Locations 3 and 4,
however, averaged 20 to 40 mg/l higher than at Locations 1 and 2,
reflecting the influence of the discharge. The annual mean value in the
discharge (733 mg/1) was almost double that for the two upstrean
locations (390-406 mg/1). Values in the discharge were considerably more
variable than any of the river locations, ranging from 292 to 2,027 mg/l
(Table 2-3).

Turbidity

Turbidity at the river locations ranged from 1.1 to 165 NTU, with an
annual mean of 38 NTU (Table 2-3). As expected, turbidity was correlated
wi th river flow. When flows were low (January, February, November, and
December), turbidity was also low. Conversely, high flows such as those
that occurred on 7 April, 5 May, and 5 August resulted in high turbidity
values.

Turbidity values in the discharge canal were generally higher than those
at the river locations. The difference, however, was small; the mean aWannual value in the discharge was 50 NTU, with a range of 1.9 to 192 NTU
(Table 2-3).

Non-filtrable Residue

The concentration of non-filtrable residue (total suspended solids or
TSS) in the river ranged from 1 to 864 mg/1, with an annual mean of 121
mg/l (Table 2-3). Concentrations in the discharge were comparable to
those in the river averaging 125 mg/l for the year. The seasonal pattern
for TSS was similar to that observed for turbidity. That is, when flows
were low TSS values were low, and in general, when flows were high TSS
values were high.

Totti Residue
.

Total residue (total solids or TS) in the river ranged from 309 to 1,676
mg/1, with an annual mean of 534 mg/l (Table 2-3). Concentrations in theI

discharge were 1.6 times those in the river, averaging 858 mg/l for the
year and ranging from 345 to 2,229 mg/1. Apparently as a result of the
high concentrations in the discharge, average concentrations at Locations

, 3 and 4 exceeded those at Locations 1 and 2 by 20 to 50 mg/1.>

Cations and Anions

Cations monitored during 1981 included iron (semimonthly) and manganese
( seasonally) . Total iron concentrations in the river ranged from <0.04
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to 16.2 mg/1, with an annual mean of 2.08 mg/l (Table 2-3). Annual mean

p# concentrations in the river above the station (1.97 to 2.44 mg/l) were
comparable to those below (1.70 to 2.19 mg/1). The mean annual concen-
tration in the discharge (2.70 mg/1) was noticeably higher compared to
any of the river locations. Iron concentrations were correlated with
river flow. The highest iron concentrations occurred on the sampling
dates when river flow was highest (e.g. ,16 June, 23 July, and 5 August).

Total manganese concentrations in the river ranged from 0.05 to 0.20
mg/1, with an annual mean of 0.12 (Table 2-3). Concentrations in the
river above the station were comparable with those below. The average
concentration in the discharge (0.16 mg/1) was slightly higher than the
annual mean (0.12 mg/l) for the river locations.

Chlorides and sulfates were tne anions monitored during 1981; both were
measured seasonally (Table 2-3). Chloride concentrations at all four
river locations were comparable (Table 2-3); the annual mean in the river
was 25.3 mg/1. The annual mean concentration in the discharge (31.4
mg/l) was slightly higher than in the river.

Sulfate concentrations in the discharge (annual mean = 211.3 mg/1) were
much higher than in the river (annual mean = 43.7 mg/1). Because of the
high concentrations in the discharge, concentrations at Location 4, and
especially Location 3 were higher than at Locations 1 and 2 (Table 2-3).

Hardness

O Totei hareness ia the river ransed from 170 to s47 ms/i. with ea ennuai
mean of 299 mg/l (Table 2-3). Total hardness in the discharge was
higher, with an annual mean of 451 mg/l and a range of 205 to 873 mg/1.
Total hardness values at the two downstream river locations (Locations
3 and 4) were higher by 10 to 40 mg/l than at the two upstream locations
(Table 2-3).

As expected, calcium hardness followed a pattern similar to total
hardness, i.e. , concentrati~ons in the discharge were higher than in the
river and concentrations at the downstream locations were higher than
those at the upstream locations (Table 2-3).

Color

Color in the river ranged from 0.1 to 560 units, with an annual mean of
89 units (Table 2-3). Color in the discharge was slightly higher, with
an annual mean of 106 units and a range of 1.7 to 450.9 units. In
general, highest color values were associated with high flow periods
(e.g. ,16 June) and the lowest values were associated with low flow
periods, particularly the period January through March.

2.4.3 Aquatic Nutrients

Ammonia

^=* "i c "ce"tr^ti "' *****d t v r' '" var'e'' *ith ta"Per t"re- ""*"O temperatures were below 5 C, ammonia concentrations typically exceede
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0.1 mg/1; whereas, when temperatures were above 5 C, ammonia concen-
trations typically were less than 0.1 mg/l (Table 2-3). Mean ammonia g
concentrations were similar (0.24 to 0.28 mg/1) at Locations 1, 2,'4 and
5, but slightly lower at Location 3 (Table 2.3). During January, ammonia
concentrations at all locations were much higher (generally >l mg/1) than
at any other time during the year.

Nitrate and Nitrite

Nitrate concentrations were similar at a'l four river locations. The
annual mean for these locations was 5.90 n:g/1, with a range of 2.07 to
10.9 mg/l (Table 2-3). No seasonal pattern was apparent. Nitrate
concentrations in the discharge were consistently higher than at any of
the river locations; the annual mean was 8.09 mg/1. No associations
between nitrate concentrations and either river flow or phytoplankton
abundance were apparent.

Nitrite concentrations, which were measured seasonally, were low (<0.04
mg/1) and comparable at all five tampling locations with annual means
ranging only from 0.019 to 0.025 mg/1.

Soluble Orthophosphate

Orthophosphate concentrations in the river ranged from 0.009 to 1.454
mg/1, with an annual mean of 0.43 mg/l (Table 2-3). Mean concentrations
at Locations 1, 2, and 4 were nearly identical (0.40 to 0.41 mg/1);
whereas, the mean concentration at Location 3 (0.50 mg/1) was somewhat a
higher. The mean concentration in the discharge (0.97 mg/1) was more W
than double the mean value for the river locations (0.43 mg/1). The

[ higher orthophosphate concentrations in the discharge may be attributable
I to concentration in the cooling tower or to the addition of phosphate

compounds to prevent scale in the cooling towers. The highest river
,

concentrations occurred during January when water temperatures and
| phytoplankton numbers were low; whereas, the lowest concentrations (0.009
' to 0.029 mg/1) occurred during the late spring diatom bloom. Despite

considerable variability between the various sampling dates, a general
trend of decreasing orthophosphate concentrations over the year was
apparent.

Total Phosphorus

As expected, total phosphorus concentrations exhibited the same patterns
and trends as orthophosphate. For instance, total phosphorus, like
orthophosphate, showed a fairly consistent decline over the course of the
year. Mean total phosphorus concentrations were similar (0.76-0.79 mg/1)
at Locations 1, 2, and 4, with the concentration at Location 3 (0.91
mg/1) being somewhat higher (Table 2-3). Concentrations at all locations
were very high (>3 mg/l) on 16 June apparently in response to the high
flows and TSS concentrations that occurred on that date. On the average,
concentrations in the discharge were approximately double what they were
in the river (Table 2-3).

1 0
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2.4.4 Indicators of Contamination
>

| Chemical Oxygen Demand (C00)

C00 values were comparable (38 to 53 mg/1) among all five !ocations
sampled (Table 2-3). The values obtained on 8 January were much higher
than on any other sampling date (Table A-20). No pattern ascribable to
date or sanpling location was apparent. Mean values in 1981 were similar
to those reported in 1980 (Kranz 1981).

Biochemical Oxygen Demand (B00)

B00 concentrations in 1981 (6.1 to 6.9 mg/1) were about 1.5 times what
they were in 1980 (3.9 to 4.7 mg/1). This increase was not, however, a
result of station operation because BOD' concentrations at all five
sampling locations were comparable (Table 2-3). 800 concentrations were

runoff and during phytoplankton blooms
high (>10 mg/l) during spring (Table A-19).(e.g. , 21 May, 22 September)

Odor

Odor values were unifonnly low (range of 0-4) at all sampling locations
on all dates.

Tannins and Lignins

p Mean tannin and lignin values were low at all sampling locations. The

d values at Locations 1, 2, and 4 were comparable (0.70 to 0.75 mg/1). The
values at Locations 5 and 3 were higher,1.16 and 0.84 mg/l, respectively
(Table 2-3). The values on 16 June were approximately an order of
magnitude higher than on any other date. This apparently was a response
to the high flow conditions present on that date.

2.4.5 Trace Metals

Hexavalent chromium and total copper, lead, mercury and zine were
measured seasonally. Concentrations of all five were low, with the

exception of one high copper value. Lead concentrations were generally
below 10 pg/l and were comparable at all five sampling locations (Table
2-3). Mercury concentrations were always <0.5 99/1 and were comparable
among the five sampling locations (Table 2-3). Zinc concentrations were
censistently low (<0.1 mg/1). The mean discharge concentration (0.06
mg/1) was twice the mean concentration in the river (Table 2-3).
Concentrations of hexavalent chromium were very low (<4 pg/1) at all
sampling locations during the May and August samplings (Table A-24).
Higher (2.0-3.0 pg/1) ambient (river) values were measured during the
November sampling. Discharge concentrations were below 5 pg/l for all
sampling periods. With one exception, copper concentrations were low to
moderate (6 to 29 pg/1) during each sampling period at all locations.
Within a given sampling period, there was considerable variation in
copper concentrations among the four river locations (Table A-25). A
high concentration of copper (153.3 ug/l) was found at Location 4 on 17
November. Later rerunning of the sample and checking of the quality{j
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control data confimed the validity of this value. Add.ttonal analyses,
conducted on samples collected at each location on 2 and 15 December and
14 January 1982, revealed that all values were between 1 and 28 ug/1. h
Therefore the reason (s) for the single high value in November were not
clear.

2.4.6 Diel Studies

Water temperature, 00, pH, and total alkalinity were measured at approxi-
mately four hour intervals during three separate 24-hr periods. During
each 24-hr period, substantial diel variations in temperature and 00 were
observed; whereas, pH and alkalinity were much less affected.

On 21 and 22 May, temperatures in the river ranged from 15.8 to 20.2 C
and from 14.8 to 18.2 C in the discharge (Table 2-4); all locations were
therefore considered to be comparable. Minimum temperatures and D0s
typically occurred in the early morning (0700 brs) with maximum values
occurring in the mid to late af ternoon (i.e. ,1500 to 2000 hrs). The
difference between maximum and minimum temperatures was 3-4 degrees
regar.:less of location. The difference between c.aximum and minimum D0
values in the river ranged from 3.4 to B.3 mg/i depending on location.
The difference between maximum and minimum 00 values in the discharge was
noticeably less; only 1.2 mg/1. D0 saturation values also followed a
diurnal cycle; typically being near 100% in the early morning, increasing
to as much as 200% during mid-day (e.g., Location 1 at 1500 hr), and then
gradually returning to near saturated levels late at night. The super-
saturated conditions were no doubt caused by the photosynthetic activity
from the concurrent phytoplankton bloom (Chapter 3). pH values did not $
follow a discernible trend, either among stations or diurnally (Table
2-4). Alkalinity values at all five locations were approximately
200 mg/l in the early morning and declined steadily to near 160 mg/l by
the end of the monitoring period (Table 2-4).

On 19 and 20 August, diurnal fluctuations in D0 and temperature were
apparent, however, the magnitude of the temperature fluctuations was much
lower compared to those observed during May. For river locations, the

difference between maximum and minimum temperatures was only 2.1 to 2.5 C
(Table 2-5). Discharge temperatures showed a maximum difference of
4.4 C. As in May, minimum temperatures occurred in early morning and
maximum temperatures occurred during mid or late afternoon (Table 2-5).
The river locations showed maximum to minimum 00 fluctuations of 4.3 to
5.9 mg/1, roughly comparable to those observed during May. The highly
supersaturated conditions that were observed in May did not occur in
August; maximum D0 saturation values in August were 121-125%. 00 values
in the discharge did not vary diurnally. None of the river locations
showed any diel fluctuations in pH or alkalinity (Table 2-5). However,
in the discharge, pH and alkalinity increased steadily throughout the
monitoring period (Table 2-5).

On 17 and 18 November, 00 and temperature values in the river fluctuated
diurnally, but the magnitude of these fluctuations was small; generally
less than 2 C for temperature and 2-3 mg/l for 00 (Table 2-6). As
opposed to the other two diel studies, temperatures at Location 3 were g
noticeably affected by the plume from the station during November. At the
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TABLE 2-4 WATER TEMPERATURE, DISSOLVED OXYGEN, pH, AllD ALKALINITY

hs * DATA COLLECTED IN THE CEDAR RIVER DIEL STUD'' CONDUCTED
AT DUANE ARNOLD EN 9GY CENTER, 21 AND 22 MAY 1981

Dissolved
Time Temperature Oxygen pH Alkali nity

Date (Hrs) (C) (mg/l) (Units) (mg/1-CACO )3

Location 1

21 May 1981 0700 16.8 10.1 8.0 199
21 May 1981 1040 17.6 11.7 8.2 194
21 May 1981 1500 20.0 18.4 8.1 166
21 May 1981 2000 19.8 16.2 8.2 163
21 May 1981 2315 19.2 13.4 8.0 160
22 May 1981 0220 18.5 11.4 7.9 163

Location 2

21 May 1981 0705 16.4 10.3 8.3 203
21 May 1981 1040 17.6 12.4 8.3 199
21 May 1981 1450 19.3 14.9 8.1 176
21 May 1981 1950 20.2 16.6 . 8.2 162
21 May 1981 2310 19.4 13.8 7.9 158
22 May 1981 0215 18.6 11.9 7.9 160

Location 3

21 May 1981 0707 15.8 10.4 8.3 204
21 May 1981 1030 17.4 11.0 8.3 201
21 May 1981 1500 19.0 13.8 8.1 182
21 May 1981 2000 19.4 13.8 8.2 169
21 May 1981 2320 18.8 12.1 7.9 163
22 May 1981 0220 18.0 11.2 8.0 165

Location 4

21 May 1981 0650 16.4 10.5 8.2 204
21 May 1981 1040 17.6 12.5 8.4 200
21 May 1981 1440 19.2 14.7 8.2 184
21 May 1981 1940 20.0 15.6 8.2 168
21 May 1981 2305 19.3 13.1 8.0 161
22 May 1981 0210 18.6 11.6 7.9 162

,

Location 5

21 May 1981 0710 14.8 9.9 8.3 206
21 May 1981 1030 17.5 10.4 8.3 207
21 May 1981 1520 18.2 10.8 8.2 193
21 May 1981 2005 18.2 9.8 8.1 179
21 May 1981 2325 18.0 9.6 8.0 175
22 May 1981 0230 17.4 9.7 8.0 173
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TABLE 2-5 WATER TEMPERATURE DISSOLVED, 0XYGEN, pH, AND ALKALINITY

DATA COLLECTED IN THE CEDAR RIVER DIEL STUDY CONDUCTED
AT DUANE ARNOLD ENERGY CENTER, 19 AND 20 AUGUST 1981

Dissolved
inme Temperature Oxygen pH Alkali ni ty

Date (Hrs) (*C) (mg/1) (Units) (mg/1-CACO 3)

__.m.-

Location 1

19 August 1981 0755 21.2 6.7 8.1 205

19 August 1981 1245 22.3 9.5 8.0 212

19 August 1981 1615 23.3 10.6 8.0 211

19 August 1981 1955 23.0 11.0 8.1 202

19 August 1981 2310 22.3 9.5 8.1 203

20 August 1981 0325 21.7 8.6 8.0 194

Location 2

19 August 1981 0710 21.2 5.2 8.1 214

19 August 1981 1150 22.0 9.2 8.1 213

19 August 1981 1545 23.4 11.0 8.2 200

19 August 1981 1925 23.4 11.0 8.1 202

19 August 1981 2352 22.6 7.5 8.1 212

20 August 1981 0400 21.6 4.5 8.0 203 |||
Location 3

19 August 1981 0705 21.1 5.5 8.1 199

19 August 1981 1140 22.1 9.2 8.1 201

19 August 1981 1540 23.6 10.3 8.2 187

19 August 1981 1920 23.5 10.4 8.1 201

19 August 1981 2350 22.6 7.3 8.1 208

20 August 1981 0355 21.6 6.2 8.0 199

Location 4

19 August 1981 0700 21.2 5.2 8.1 198

19 August 1981 1130 22.1 9.2 8.1 203

19 August 1981 1525 23.4 10.7 8.2 211

19 August 1981 1915 23.5 10.8 8.0 202

19 August 1981 2345 22.6 8.1 8.1 208

20 August 1981 0350 21.7 4.9 8.0 203

Location 5

19 August 1981 0720 20.6 8.2 7.2 75

19 August 1981 1200 24.3 8.2 7.4 83

19 August 1981 1555 25.0 7.7 7.5 85

19 August 1981 1930 23.4 8.3 8.1 210

19 August 1981 2410 22.4 8.2 8.0 211 |||
20 August 1981 0410 21.6 7.9 8.0 213
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TABLE 2-6 WATER TEMPERATURE, DISSOLVED OXYGEN. pH, AND ALKALINITY
(s~%J DATA COLLECTED IN THE CEDAR RIVER DIEL STUDY CONDUCTED

AT DUANE ARNOLD EhERGY CENTER, 17 AND 18 NOVEMBER 1981
_.

Dissolved
Time Temperature Oxygen pH Alkalini ty

Date (Hrs) (C) (mg/l) (Units) (mg/1-CACO )3

Location 1

17 November 1981 0650 6.4 11.7 8.1 227
17 November 1981 0955 6.7 12.8 8.1 228
17 November 1981 1400 7.8 14.8 8.0 221
17 November 1981 1745 7.6 14.9 8.2 221
17 November 1981 2200 7.0 13.5 8.2 221

.18 November 1981 0150 6.8 12.8 8.1 219

Location 2

17 November 1981 0623 6.5 11.7 8.1 224
17 November 1981 1040 6.9 13.3 8.2 228
17 November 1981 1440 7.8 15.1 8.2 222
17 November 1981 1818 7.7 14.6 8.2 222
17 November 1981 2240 7.2 13.5 8.2 222
18 November 1981 0222 6.7 12.5 8.1 218

(~)''' Location 3

17 November 1981 0619 10.2 11.0 8.0 183
17 November 1981 1035 11.6 12.8 8.1 212
17 November 1981 1435 11.4 13.6 8.2 187
17 November 1981 1815 11.3 14.4 8.2 220
17 November 1981 2235 7.2 12.9 8.2 221
18 November 1981 0220 6.8 12.3 8.1 218

Location 4

17 November 1981 0615 7.4 11.4 8.0 212
17 November 1981 1030 8.0 13.1 8.2 217
17 November 1981 1430 8.6 14.8 8.3 216
17 November 1981 1810 8.8 14.1 8.2 212
17 November 1981 2230 7.2 13.1 8.2 221
18 November 1981 0215 6.8 12.2 8.1 218

Location 5

17 November 1981 0627 17.5 9.0 7.4 84
17 November 1981 1045 23.6 8.2 7.3 89
17 November 1981 1445 21.0 8.3 7.1 71
17 November 1981 1823 20.3 9.5 7.3 93

r~ 17 November 1981 2245 7.3 12.1 8.2 220
k -} 18 November 1981 0225 6.9 11.9 8.1 219
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river locations, supersaturated (123 to 131%) conditions occurred only
during mid or late af ternoon, while 00 levels in the discharge remained
near saturation throughout the study period. The discharge did not
exhibit any diel 00 fluctuations; however, both pH and alkalinity did
fluctW.e diurnally; both increasing during the study period. The change
in pri and alkalinity appeared, however, to be an artifact associated with
the station apparently going off line near the end of the study period,
and not related to diel fluctuations.

2.5 SUMMARY AtID C0flCLUSI0f4S

1. River flows in the Cedar River as measured at the Cedar Rapids
gauging station of the U.S. Geological Survey were slightly above
average. Peak flows occurred in June and July rather than the more
normal period of March and April.

2. Water tenperature, total dissolved solids, total solids, sulfates,
hardness, orthophosphate, total phosphorus, tannins and lignins, and
total alkalinity levels in the river appeared to be affected by
station operation. These effects were generally localized at
Location 3. Sulf ates, total dissolved solids, total solids, and
hardness, however, showed slightly elevated levels 0.5 mi downstream
of the station at Location 4.

3. Concentrations of general water quality parameters and nutrients not
affected by station operation showed considerable uniformity among
locations for a given sampling event and for annual means.

O
4. Concentrations of some constituents (TSS, turbidity, and iron)

appeared to be related to hydrological conditions; however, the
relationships were not pronounced.

5. Supersaturation of river water with dissolved oxygen occurred in
spring and in late summer and fall both upstream and downstream from
the station. The supersaturated conditions were attributed primarily
to high photosynthetic rates for phytoplankton.

6. Total phosphorus and related orthophosphate were the only constitu-
,

! ents to exhibit trends over the year. These values, although
fluctuating widely, generally decreased throughout the year.

7. D0 concentration and saturation exhibited marked di l fluctuations ine

| the river in May. All river values at this time were extremely high

I due to high rates of photosynthesis, pH and alkalinity showed little
or no diurnal fluctuation.

| 8. Operation of the Duane Arnold Energy Center had minimal effect on the
water quality of the Cedar River. Observed effects were generally'

localized to Location 3 immediately downstream of the discharge.
These effects were most apparent during low flow periods of the year.

O
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3.0 PHYCOLOGY
'

O 3t inra0 duction

The algal community of the Cedar River was sampled during 1981 as part of
a continuing environmental monitoring program to determine the opera-
tional impact of the Duane Arnold Energy Center (DAEC) on aquatic biota
of the river. The specific objectives of the study were:

1. to estimate the phytoplankton species composition and
abundance at five sampling locations; and

2. to estimate the periphytic algal species composition, and
biomass at locations upstream and downstream of the station.

3.2 HISTORICAL REVIEW

3.2.1 Phytoplankton

Phytoplankton samples have been collected at the DAEC twice per month
since April 1971, prior to station operation (Mcdonald 1972, 1974a and b,
1975, 1976, 1977, 1978, 1979; Alberico and Altstaetter 1980; Dvorak
1981). Sampling locations have varied over the monitoring period, with
the present five locations remaining the same from 1974, when station
operation began.

Greatest phytoplankton densities were recorded in September during
p several of the previous years of sampling. Maximum densities were also
v reported in May, June, July and October. Smallest phytoplankton

densities were consistently recorded in December, January, and February
during all years of sampling. Diatoms, especially Skeletonema,
Cyclotella, Nitzschia, and Melosira, were the most abundant genera each
year when phytoplankton densities were greatest.

No sampling location consistently had the highest or lowest phytoplankton
densities, but rather the highest or lowest density shifted among
locations from one sampling date to the next (Mcdonald 1974a,1974b,
1975,1976,1977,1978, and 1979; Alberico and Altstaetter 1980; Dvorak
1981).

3.2.2 Periphyton

Periphytic algae have been sampled for species composition and biomass
detenninations two or three times per year since 1975 at Locations 2 and
3 (upstream and downstream of the site, respectively).

The initial periphyton survey in 1975 consisted only of a listing of the
genera found at each location. In 1976 through 1979 qualitative analyses
were conducted and the relative abundance of each taxa was reported.
Commencing in 1980 quantitative analyses were conducted to describe the
periphytic community. During each sampling period of each year, Navicula
was abundant. Other genera that were abundant during the samplings were
Nitzschia, Gomphonema, Cyclotella and Lyngbya (Mcdonald 1977, 1978, and

3-9
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1979; Alberico and Altstaetter 1980; Dvorak 1981). No consistent
differences in the periphyton populations were observed between the
collection locations. $g

Periphyton biomass (ash-free dry weight), analyzed for each collection
period, yielded no considerable differences between the two sampling
locations (Mcdonald 1976,1977,1978, and 1979; Alberico and Altstaetter
1980; Ovorak 1981).

3.3 FIELD AND ANALYTICAL PROCEDURES

3.3.1 Field Procedures

Phytopl ankton

Single samples to determine phytoplankton species composition and abun-
dance were collected from Locations 1 through 5 (Figure 1-1, Chapter 1)
on a semimonthly basis from January through December 1981. The samples
were collected using a 6-liter Kemmerer water sampler. Samples were
transferred to labeled 0.25 liter polyethylene bottles, and preserved and
stained at the time of collection with 1% Lugol's solution.

Periphyton

Samples of periphytic algae were collected from glass microscope slides
held in floating artificial substrates at Locations 2 and 3 on 20 May,
18 August, and 16 November 1981. The May collections for Locations 2 and
3 were made after an incubation period of 14 and 26 days, respectively. g( August substrates were collected after 13 days, whereas, the November
collection was made af ter an incubation period of approximately 26 days.
Slides for species identification and relative abundance were placed into
labeled vials and preserved and stained at the time of collection with
Lugol's solution. Four replicate slides per location for biomass deter-
mination were also placed into labeled vials, but were transported to the
laboratory on ice, unpreserved, and kept frozen until analysis.

3.3.2 Laboratory Procedures

Phytoplankton

Each phytoplankton sample was thoroughly shaken, and an appropriate
aliquot of the sample was settled in a Zeiss settling chamber. The

.

bottom plate of the chamber was placed on a Zeiss Standard UPL inverted|

microscope, and analyses were conducted at either 400X or 1000X
magnification (Lund et al.1958, Weber 1973). Subsamples were of
sufficient size to yield an approximate count of 500 reporting units.

Phytoplankton density was reported in units per milliliter. Filamentous
algal forms were counted in 100 pm lengths and colonial forms in four
cell units, except for Aphanocapsa, Aphanothece, and Microcystis which
were reported :n 50 cell units. All other unicellular algae were
reported as a s|ngle cell or diatom frustule unit. Identifications were
made to genus or species utilizing current appropriate taxonomic keys. g
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PeFiphyton

p Four slides for periphyton species composition and relative abundance
V determination from each location were scraped, and the resultant sample

was divided into two portions, one for diatom analysis and the other for
non-diatom analysis. The portion for diatom analysis was " cleaned" in a
nitric acid and potassium dichromate mixture and prepared as Hyrax mounts
(Hohn and Hellennan 1963). Diatom analyses were conducted at 1250X
magnification utilizing a Zeiss Standard RA research microscope.
Approximately 1000 valves (equivalent to 500 intact cells) were counted
in each replicate.

The two renaining slides were used for replicate analysis of non-diatom
taxa. Material fran each slide was scraped into a blender and mixed for
approximately 30 seconds. A semi-permanent wet mount was prepared and
examined at 500X magnification. Non-diatoms were identified and counted
in the following reporting units:

Algal Form Reporting Unit

Unicellular One cell
Colonial Four cells
Filamentous 10 pm lengths

Approximately 200 reporting units were counted in each replicate.
Abundance of periphytic algae was expressed as units /cm2

A The four replicate slides for biomass determinations were processed in
V accordance with Section 602 of Standard Methods (A.P.H.A. et al.1976).

3.4 RESULTS AND DISCUSSION

3.4.1 Phytoplankton

Densities of dominant (>5%) phytoplankton species and major divisions for
each sampling date and location are presented in Tables 3-1 through 3-12.
As in the previous year's study (Dvorak 1981), lowest phytoplankton
abundance generally occurred in winter months, whereas maximum densities
occurred late August and September. Numbers of phytoplankton ranged from
1009 units /ml in early August to approximately 275,000 units /ml in
Septenber.

Diatoms (Bacillariophyta) dominated the phytoplankton assemblage for most
sampling dates, conposing fran 18 to 98% of the total community. The
dominant winter and spring diatoms were Stephanodiscus invisitatus and
S. tenuis. These were succeeded in abundance by species of Nitzschia and
Tkeletonema potamos. Skeletonema potamos remained dominant from July
through early October. Other diatoms which were common during much of
1981 included Gomphonema, Navicula, Cyclotella and Melosira.,

As in the previcus year's study (Dvorak 1981), densities of green algae
(Chlorophyta) increased in May due primarily to greater numbers of

Q Scenedesmus. Abundance peaked, however, in September when total
phytoplankton was greatest. At Location 5, Chlorophyta reached densities
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TABLE 3-1 DENSITY AND PERCENT OCCURRENCE OF DOMINANT TAXA,itAJOR DIVISIONS AND TOTAL
PHYTOPLANKTON COLLECTED FR0ft THE CEDAR RIVER NEAR DUANE ARNOLD ENERGY
CENTER, JANUARY 1981 *

location I tocation 2 Location 3 Location 4 Location 5
Tara units /mi % Units /ml % Units /mi % Unitsiml % Units /ml %

January A, 1981

Asterinnella formosa 67 4.00 90 5.46 75 4.71 71 4.32 80 4.78
fyclotella meneghiniana P4 5.00 65 3.98 60 3.76 75 4.54 73 4.33
Pitzschia linearis 97 5.77 108 6.59 93 5.R8 92 5.57 88 5.22
Stephanodiscus invisitatus 1116 66.30 1086 66.11 1057 66.47 1126 68.37 1070 63.52
Stephanodiscus tenuis PO 4.78 97 5.92 64 4.00 82 5.00 135 7.99

Tc'al Racillariophyta 1601 95.06 1565 95.23 1875 92.83 1589 96.54 1592 93.95

Total Chlorophyta 28 1.67 38 2.33 59 3.74 27 1.65 47 2.80

Total Chrysophyta 36 2.11 26 1.59 32 2.00 19 1.14 30 1.78

Total Cyanophyta 7 0.39 4 0.27 4 0.26 0 0.00 12 0.68

Total Euglenophyta 2 0.11 2 0.11 6 0.35 0 0.00 4 0.22

Total Cryptophyta 11 0.66 7 0.46 13 0.82 11 0.68 9 0.56

"to Total Phytoplankton 1684 1644 1589 1647 1684

January 22. 1981

Asterionella formosa 144 10.13 151 9.63 140 9.05 135 8..$ 131 8.70
Cyclotella meneghiniana 95 6.70 120 7.61 79 5.07 105 6.66 90 5.97
hitzschia linearis 99 6.97 108 6.90 127 P.21 114 7.25 114 7.58
Stephanodiscus invisitatus 718 50.51 692 44.02 770 49.74 737 46.86 727 48.37

Total Bacillariophyta 1247 87.73 1259 80.07 1322 85.36 1294 82.31 1245 82.82

Coelastrum cambricum 15 1.05 40 5.71 31 2.02 60 3.81 30 1.99
Total Chlorophyta 30 2.14 96 6.13 48 3.11 77 4.91 49 3.23

Synura uvella 84 S.42 11? 7.13 95 6.16 120 7.61 103 6.83
Total rhrysophyta 144 10.13 208 13.21 166 10.75 196 12.49 204 13.55

Total Cyanophyta 0 0.00 0 0.00 7 0.42 3 0.18 6 0.40

Total Euglenophyta 0 0.00 9 0.59 6 0.36 2 0.12 0 0.00

Total Phytoplankton 1422 1572 1549 1572 1504

O O O
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TABLE 3-2 DENSITY AND PERCENT OCCURRENCE OF DOMINANT TAXA, MAJOR DIVISIONS AND TOTAL

'

PHYTOPLANKTON COLLECTED FR0t1 THE CEDAR RIVER NEAR DUANE ARNOLD ENERGY
CENTER, FEBRUARY 1981

|
Location I tocation 2 Location 3 Location 4 Location 5

Taxa Units /ml % Units /ml % bnits/ml % Units /ml % Units /ml %

February 4. 1981 -

Gomphonema parvulum 0 0.00 77 4.98 91 5.38 108 6.37 127 6.55
Nitzschia linearis 85 5.32 102 6.64 99 5.89 122 7.21 162 8.29
TiTtzschia palea 09 6.21 88 5.72 108 6.39 91 5.36 145 7.42 <

'

Stephanotiiscus invisitatus 1100 68.79 1072 69.69 1092 64.77 1111 65.71 1145 58.76
;Total Racillariophyta 1562 97.70 1500 97.53 1622 96.23 1656 97.90 2001 98.62 '

'

Total Chlorophyta 26 1.60 23 1.47 22 1.30 13 0.80 18 0.95

Total Chrysophyta 9 0.53 9 0.55 23 1.35 0 0.00 6 0.29
4

i Total Euglenophyta 0 0.00 0 0.00 11 0.67 6 0.34 3 0.15

Total Cyanophyta 0 0.00 7 0.44 5 0.29 11 0.64 0 0.00

Total Cryptophyta 3 0.18 0 0.00 3 0.17 6 0.34 0 0.00 t

'

y Total Phytoplankton 1599 15?.8 1685 1691 1949
' C February 19. 1981

Gomphonema parvulum 1219 11.65 2708 22.04 1318 11.79 1163 10.38 1021 9.58
Nitzschia lir.earis 2254 21.53 2481 20.19 2438 21.81 2339 20.89 2623 24.62
Stephanodiscus invisitatus 4934 47.12 4990 40.61 5047 45.13 5557 49.62 5316 49.90

Total 8acillariophyta 9924 94.78 12036 97.95 10831 96.87 10817 96.58 10477 89.34

; Total Chlorophyta 489 4.67 209 1.70 294 2.63 326 2.91 177 1.66

Total Euglenophyta 0 0.00 0 0.00 0 0.00 14 0.13 0 0.00
'

Total Pyrrhophyta 57 0.54 43 0.35 57 0.51, 43 0.38 0 0.00 .

Total Phytoplankton 10470 12288 11182 11200 10654

.
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TABLE 3-3 DENSITY AND PERCENT OCCURRENCE OF DOMINANT TAXA, MAJOR DIVISIONS AND TOTAL
PHYTOPLANKTON COLLECTED FROM THE CEDAR RIVER NEAR DUANE ARNOLD ENERGY
CENTER, MARCH 1981

'

Location 1 Location 2 Location 3 Location 4 Location 5
Taxa linit s/ml % Units /ml % Units /ml % units /ml % Units /ml %

March 5. 19RI

fittzschia acicularis 6494 13.R5 R265 14.46 7517 13.55 6283 12.94 7480 12.95
Stephanodiscus invisitatus 34034 67.42 38148 66.73 36727 66.20 31079 64.03 41215 71.35

Total R9cillariophyta 45964 91.06 52846 92.44 49256 88.78 42935 88.46 53183 92.07

Chlamydomonas spp. 2543 5.04 2643 4.71 3104 5.60 25n6 5.16 2693 4.f6
Total Chlorophyta 2702 5.35 2898 5.07 4413 7.95 3441 7.09 3001 5.20

Tot al Chrysophyta 1627 3.22 1346 2.36 1384 2.49 1561 3.22 1346 2.33

Total Cyanophyta 0 0.00 0 0.00 127 0.23 303 0.62 82 0.14

Total Euglenophyta 112 0.22 0 0.00 150 0.27 112 0.23 75 0.13

Total Cryptophyta 75 0.15 75 0.13 150 0.27 187 0.39 75 0.13

Total Phytoplankton 50481 57166 55479 48539 57762

Z March 18. 1981

Gomphonema parvulum 468 7.49 549 7.56 374 6.33 337 5.23 0 0.00
taitischia acicularts 1060 16.97 1134 15.64 947 16.03 947 14.71 829 14.18'

$ flitzscht ) linearis 1496 23.96 1278 17.62 1421 24.05 1446 22.45 1359 23.24
tiltischia pa!*a - 386 6.19 443 6.10 249 4.22 268 4.16 193 3.31
Tth hanodiscus ir.sisitatus 2188 35.04 2506 34.55 2144 36.28 2300 35.71 2313 39.55

Total BacillariopTiyta 5897 94.44 4195 89.56 5504 93.14 5872 91.17 5311 90.84

Total Chlorophyta | 78 1.25 212 2.92 167 2.82 176 2.73 229 3.92

Total Chrysophyta 249 3.99 499 6.88 218 3.69 362 5.61 281 4.80

Total Cyanophyta 7 0.12 i 16 0.21 8 0.14 0 0.00 14 0.23

Total Eu9 enophyta 0 0.00 0 0.00 0 0.00 6 0.10 0 0.001

Total Cryptophyta 12 0.20 31 0.43 12 0.21 25 0.39 12 0.21

Total Phytoplankton 6244 7252 5910 6441 5847

-
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g TABLE 3-4 DENSITY AND PERCENT OCCURRENCE OF DOMINANT TAXA, MAJOR DIVISIONS AND TOTAL.

PHYTOPLANKTON C01'LECTED FROM THE CEDAR RIVER NEAR DUANE ARN0LD ENERGY- -

CENTER, APRIL 1981,t i
,

- +
.

. . ,

'
'

locaticn I Location 2 Location 3 Location 4 Location 5
Taxa Units /mi % units /ml % Units /ml % Units /ml % Units /ml %_,

' '( , hpril 7. i981

~

Stephanodiscus invisitatus 15012 49.3 14544 52.5 15635 51.3 13402 46.9 14285 53.2
. Stephanodiscus tenuis 4935 16.2 4259 15.4 3221 10.6 4519 15.8 4156 15.5,'

Total Bacillariophyta 27426 90.0 24621 88.9 26907 88.3 24842 86.9 23375 87.0

Total Chlorophyta 623 2.0 94 8 3.4 21R2 7.2 1623 5.7 1610. 6.0

Total Cyanophyta 192 0.6 0 0.0 390 1.3 234 0.8 0 0.0

1Total Eu9 enophyta 104 0.3 104 0.4 0 0.0 52 0.2 52 0.2

Cryptomonas ovata 2130 7.0 1818 6.6 779 2.6 1714 6.0 1662 6.2
Total Cryptophyta 2130 7.0 2026 7.3 987 3.2 1818 6.4 1818 6.8

y Total phytoplankton 30475 27699 30465 28569 26855
~
ul April 23. 1981 '

Gomphor.ema parvulum 402 1.2 563 1.6 966 2.4 2817 6.8 1207 3.2
Nitzschia acicularis 1851 5.3 2575 7.3 2253 5.7 0 0.0 2495 6.5
Stephanodiscus invisitatus 20198 57.8 13921 39.5 16255 40.9 17784 42.6 15370 40.2
Stephanodiscus tenuis 8449 24.2 12553 35.6 14565 36.7 15450 37.0 14485 37.9

Total Bacillariophyta 33396 95.5 32993 93.6 37741 95.0 39028 93.5 36212 94.8

Total Chlorophyta 1328 3.8 2112 6.0 1750 4.4 2676 6.4 1529 4.0
~

Total Cyanophyta 161 0.5 0 0.0 241 0.6 0 0.0 322 0.8

Total Cryptophyta 81 0.2 161 0.5 0 0.0 0 0.0 161 0.4

Total Fhytoplankton 34964 35266 39732 41704 38224

.
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TABLE 3-5 DEtiSITY M0 PERCEf4T OCCURREriCE OF DOMINAtlT TAXA, MAJOR DIVISIO?tS AfiD TOTAL
PHYTOPLAtlKTCN COLLECTED FR0ft iHE CEDAR RIVER t4 EAR DUAttE art 10LD ErlERGY
CEf4TER, MAY 1981

Location 1 LocaticT 2 Location 3 location 4 tocation _5
Tara Units /ml % Units /ml % Units /ml % Units /ml i Units /ml %

ray 5, 1981

Dtatoma vulgare 44 1.5 75 2.5 44 1.4 112 3.7 143 5.0

romphonema parvulum 231 7.7 100 3.4 262 8.3 143 4.7 168 5.8

Mavicuia tripunctata 16R 5.6 137 4.6 162 5.1 193 6.3 224 7.9

hitzschia' acicularis 93 3.1 137 4.6 131 4.1 218 7.1 37 1.3

Nitzschia linearis 112 3.7 137 4.6 243 7.7 162 5.3 299 10.4 '
stenbanodt h s invisitatos 573 19.1 782 25.1 723 22.9 555 18.1 430 14.9

M6nadiscus tenuis 941 31.4 817 27.7 779 24.7 630 20.5 679 23.6

Total Bacillariophyta 2680 89.3 2630 89.2 2761 87.4 2662 86.7 2631 91.4

Total Chlorophyta 295 9.8 307 10.4 341 10.8 366 11.9 206 7.1

Total Euglenophyta 13 0.4 0 0.0 25 0.8 12 0.4 6 0.2

Total Cryptophyt6 13 0.4 13 0.4 31 1.0 31 1.0 37 1.3

y Total Phytoplankton 3000 2950 3159 3071 2830

-
* May 21. 1981

Nitzschia acicularis 4768 7.4 3927 7.2 3086 5.0 2431 4.1 2712 4.9

Stephanodiscus invisitatus 35436 55.3 20850 38.1 21972 35.3 24964 41.7 20009 36.4

Stephanodiscus tenuis 6264 9.8 7760 14.2 6358 10.2 10752 18.0 4955 9.0
Total Bacillariophyta 49087 76.5 36839 67.3 37119 59.6 43477 72.8 32070 58.2

Micractinium pusillum 1823 2.8 2852 5.2 2922 4.7 4254 7.1 3787 6.9
Pedlastrum duplex v.

reticulatum 0 0.0 2992 5.5 0 0.0 0 0.0 2992 5.4

Scenedesmus abundans 701 1.1 608 1.1 7714 12.4 210 0.4 327 0.6

Scenedesmus acuminatus 3202 5.0 38PO 7.1 4067 6.5 2478 4.1 4418 8.0

Total Chlorophyta 17576 19.6 16292 29.8 23492 37.8 14703 24.6 20920 38.0

Total Cyanophyta 20P.5 3.3 1421 2.6 1328 2.1 1150 1.9 1851 3.4

Total Eu9 enophyta 187 0.3 94 0.2 187 0.3 374 0.6 94 0.2
1

Tot al Cryptophyta 187 0.3 94 0.2 93 0.2 93 0.2 94 0.2

lotal Phytoplankton 64122 54739 62219 59797 55029

9 9 e
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TABLE 3-6 DENSITY AND PERCENT OCCURRENCE OF DOMINANT TAXA, MAJOR DIVISI0f:9 AND TOTAL

PHYTOPLANKTON COLLECTED FROM THE CEDAR RIVER NEAR DUANE ARNOLD ENERGY

i CENTER, JUNE 1981

l
i

Location 1 Location 2 Location 3 Location 4 Location 5
i Taxa Units /n1 5 Units /mi s Unitsini % Units /ml 1 Units /mi 1

June 2.1981 |.

j Genchoneca parvulum 84 3.9 37 1.9 9 0.5 112 5.1 56 2.5 ,

Navicula lanceol.Ta 112 5.2 140 7.2 103 5.2 140 6.4 140 6.3 '

Navicula tripunctata 159 7.4 178 9.2 215 10.8 0 0.0 140 6.3 i
Navicula acicularis 458 21.3 365 18.8 411 20.7 580 26.6 393 17.6
Nitzschta inneart s 150 6.9 234 12.1 196 9.9 168 7.7 196 8.8
Nitzschia palea 159 7.4 112 5.8 178 8.9 122 5.6 224 10.1
Nitzschia spp. 65 3.0 47 2.4 47 2.4 47 2.1 112 5.0 i

Stephanodiscus invisitatus 84 3.9 103 5.3 84 4.2 131 6.0 140 6.3
i Total Bacillariophyta 1702 79.0 1533 79.3 1599 80.6 1730 79.3 1842 82.5 1
! r

'

l Arhistrodesmus falcatus 112 5.2 84 4.3 75 3.8 112 5.1 56 2.5 -

]
Total Chlorophyta 388 18.0 262 13.5 267 13.4 337 15.4 262 11.7

i Total Cyanophyta 36 1.7 56 2.9 64 3.2 40 1.8 82 3.7
'ji

o 0.4 19 1.0 19 0.9 37 1.7 28 1.3 |Total Euglenophyta

q Total Cryptophyta 19 0.9 65 3.4 37 1.9 37 1.7 19 0.8

; Total Phytoplankton 2153 1935 1995 2191 2233
1

] June 16. lob 1

f Gorachonema parvulum 112 4.R 75 3.0 150 5.1 75 3.8 0 0.0
Meridion circulare 0 0.0 0 0.0 0 0.0 131 6.6 19 0.7'

Navicula la9ccolata 112 4.8 131 5.2 75 2.6 75 3.8 112 4.2 i
P*

Navicula tripunctata 93 4.0 112 4.5 243 8.3 131 6.6 206 7.7
Navicula spp. 93 4.0 168 6.7 131 4.5 131 6.6 75 2.8 -

Nttzschia acicularis 56 2.4 56 2.2 37 1.3 112 5.7 0 0.0 !.'

Nitzschia linearts 131 5.6 112 4.5 168 5.7 206 10.4 112 4.2.

Nitzschia palea 879 37.8 785 31.5 991 33.8 393 19.8 729 27.3
Nitzschia spp. 0 0.0 94 3.7 131 4.5 19 0.9 187 7.0
5tephanodiscus invisitatus 187 8.0 56 2.2 94 3.2 37 1.9 187 7.0

Total Bacillariophyta 2001 86.1 2001 80.2 2525 86.1 1720 86.9 2132 79.9

Scenedesmus opollensis 117 5.0 89 3.6 80 2.7 61 3.1 98 3.7
Total chlorophyta 215 9.2 332 13.3 229 7.8 196 9.9 379 14.2.

Total Cyanophyta 92 3.9 123 4.9 179 6.1 43 2.2 120 4.5

Total Eugleno;nyta 0 0.0 37 1.5 0 0.0 19 0.9 19 0.7

Total Cryptophyta 19 0.8 0 0.0 0 0.0 0 0.0 19 0.7

Total Phytnplankton 2326
,

2494 2931 1973 2668

. . . - _ .
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TABLE 3-7 DENSITY AND PERCENT OCCURREf4CE OF DOMINANT TAXA, MAJOR DIVISIONS AND TOTAL
PilYT0 PLANKTON COLLECTED FROM TliE CEDAR RIVER NEAR DUANE ARNOLD ENERGY
CENTER, JULY 1981

Location I tocation 2 Location 3 Location 4 tocation 5
Tana Units /ml % Units /ml % unitstal % Units /ml i Untsml 1

July R. 1981

Cyclotella meneghintana 261 6.69 1R7 5.09 187 6.03 272 7.52 110 3.07
Melostra granulata 195 4.96 204 5.56 127 4.11 263 7.29 68 1.89

204 5.18 144 3.94 178 5.76 119 3.29 85 2.36Nitzschia acicularis-
246 6.26 212 5.79 289 9.32 246 6.82 178 4.96hitischia palea

Skeletonema potamos 399 10.14 433 11.81 408 13.16 493 13.53 578 16.07
5tephanodiscus ir.wisitatus 290 7.12 374 10.19 357 11.51 323 8.93 272 7.56

Total Bacillariophyta 3213 48.99 1717 46.76 1853 59.75 2023 55.94 1538 42.77

Ank istrodesmcs falcatus 178 4.53 195 5.32 136 4.39 238 6.58 68 1.89
Pediastrum boryanum 68 1.73 212 7.41 0 0.00 0 0.00 136 3.78

Total Chlorophyta 631 16.02 844 22.97 436 14.05 565 15.63 572 15.89

Anabaena flos-aquae 66 1.68 45 1.23 94 3.04 104 2.87 191 5.32
Aphanizomenon flos-aquae 526 13.36 507 13.82 581 18.72 427 11.80 420 11.67
Coelosphaerium naegelianum 529 13.43 219 5.96 0 0.00 212 5.89 429 11'93.g

: Merismopedia tenuissima 0 0.00 221 6.02 0 0.00 104 2.88 153 4.25
5 Total Cyanophyta 1276 32.40 1018 27.72 Fil 22.91 %9 25.14 1325 36.84

Total Euglenophyta 0 0.00 8 0.23 25 0.82 8 0.24 0 0.00

Total Pyrrhophyta 0 0.00 8 0.23 0 0.00 0 0.00 0 0.00

Total Cryptophyta 102 2.59 76 2.08 76 2.47 110 3.06 161 4.49

Total Phytoplankton 3939 3672 3101 3616 3597

July 22. 10R1

relostra granulata 425 5.91 544 7.34 323 4.54 408 5.53 0 0.00
Mitischia palea 527 7.33 255 3.44 408 5.74 493 6.69 442 6.43

Total BacTTlariophyta 2312 32.16 1632 22.02 1564 22.00 1921 26.06 1258 18.29

Total Chlorophyta 497 6.92 591 7.97 739 10.40 7IR 9.74 646 9.39
'

Anabaena flos-aquae 467 6.50 753 10.16 558 7.84 488 6.62 479 6.97
Aphaniromenon flos-aquae 3771 52.44 3890 52.48 3609 50.77 3745 50.80 4128 6P.02

Total Cyanophyta 4381 60.93 5018 67.71 4754 66.89 4512 61.20 4904 71.32

lotal Euglenophyta 0 0.00 68 0.92 0 0.00 51 0.69 0 0.00

Total Cryptophyta 0 0.00 102 1.33 51 0.72 170 2.31 68 0.99

il Phytopiankton 7190 7411 7108 7372 6276



O O O

TABLE 3-8 DENSITY AND PERCEtiT OCCURREtiCE OF DOMINAtiT TAXA, MAJOR DIVISIONS AtiD TOTAL
PHYTOPLANKTON COLLECTED FROM THE CEDAR RIVER NEAR DUANE ARNOLD ENERGY
CENTER, AUGUST 1981

Location I Location 2 location 3 Location 4 Location 5
Tama Units /mi % units /mi % Units /ml % Units /ml % Units /ml %

August 5. loPI

ryclotella menechiniana 37 3.71 61 5.23 56 4.78 33 2.76 70 4.82
,

hitzschia acicularis 56 5.56 70 6.04 65 5.58 75 6.31 42 2.89
Nitzschia palea 75 7.41 126 10.87 103 8.77 103 8.63 70 4.82
Pelosira ambigua 84 8.34 103 8.85 65 5.59 79 6.70 84 5.78
Melosira granulata 98 9.73 140 12.07 150 12.75 117 9.86 140 9.64
skeletonema petamos 154 15.75 210 18.11 243 21.12 262 22.08 290 19.92

Total Bacillariophyta 608 60.23 851 73.24 832 70.94 804 67.82 888 61.05

Total Chlorophyta 127 12.62 98 8.45 133 11.36 164 13.80 250 17.19

Aphanizomenon flos-aquae 242 23.95 190 16.38 181 15.46 189 15.93 231 15.91
Total Cyanophyta 265 26.22 208 17.91 194 16.50 213 17.98 274 18.86

Total Eu9 enophyta 0 0.00 0 0.00 5 0.40 0 0.00 28 1.931

$ Total Pyrrhopyta 5 0.46 0 0.00 0 0.00 0 0.00 5 0.32

Total Cryptophyta 5 0.46 5 0.40 9 0.80 5 0.39 9 0.64

Total Phytoplankton 1009 1162 1173 1186 1455

August 19. 1981

Skeletonema potamos 78056 82.53 82408 78.72 84633 77.73 91597 82.31 81344 78.79
Total Bacillariophyta 87825 92.86 92371 88.24 96626 88.74 101366 91.09 93821 90.87

Total Chlorophyta 3917 4.14 4425 4.23 5441 5.00 2587 2.32 3675 3.56

Total Cyanophyta 7641 2.79 7399 7.07 6234 5.73 6751 6.07 5267 5.10

Total Euglenophyta 0 0.00 2% 0.28 290 0.27 397 0.35 484 0.47

Total Pyrrhophyta 0 n.00 0 0.00 0 0.00 97 0.09 0 0.00

Total Cryptophyta 193 0.20 193 0.18 29') 0.27 97 0.09 0 0.00

Total Phytoplankton 94576 104679 108881 111285 103247

- _ _ _ _ - _ _
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TABLE 3-9 DENSITY AND PERCENT OCCURRENCE OF DOMINANT TAXA, MAJOR DIVISIONS AND TOTAL
PHYTOPLANKTON COLLECTED FROM THE CEDAR RIVER NEAR DUANE ARNOLD ENERGY
CENTER, SEPTEMBER 1981

location I tocation 2 Location 3 Location 4 tocation 5
Tana Units /ml % Units /ml 1 Units /ml % Units /ml % Units /ml %

September 9. 1981

Melosira granulata 1589 6.92 841 3.55 608 2.82 1356 7.21 888 3.97
Skeletonema pota m s 3927 17.09 4909 20.72 5423 25.19 4394 23.38 3643 16.51 -

5tephanodiscus invisitatus 32?6 14.04 3833 16.1R 4441 20.63 2898 15.42 4722 21.11
Total Racillariophyta 11547 50.24 11500 4R.55 12435 57.76 10425 55.47 12109 54.13

Dictyosphaerium pulchelluni 374 1.63 561 ?.17 749 3.47 888 4.73 1449 6.43
f.locoactinium limneticum 0 0.00 1490 t>. 3 2 280 1.30 0 0.00 0 0.00

Total Chlorophyta 1436 14.95 3974 16.78 3635 16.88 4301 22.89 4406 19.70

Total Chrysophyta 93 0.41 93 0.39 93 0.43 0 0.00 0 0.00

Aphantromenon flos-aquae 1828 7.95 1557 6.57 617 2.87 388 2.06 430 1.92
Coelosphaerium naegelianum 1636 7.12 1169 4.93 1636 7.60 1169 6.22 2305 12.54
Merismopedia tenuissima 1543 6.71 1776 7.50 1028 4.78 935 4.98 701 3.14
Oscillatoria tenuis 2174 9.45 1080 4.56 38 8 1.80 196 1.04 248 1.11

Total Cyanophyte, 7438 32.36 6063 25.60 4245 19.72 3366 17.91 5058 22.61

Total Eu9 enophyta 0 0.00 47 0.20 140 0.65 93 0.50 234 1.051

h Total Pyrrhopyta 47 0.20 0 0.00 93 0.43 47 0.25 0 0.00

Total Cryptophyta 421 1.83 514 2.17 608 2.82 561 2.99 561 2.51

Total Phytoplanktu 22982 23688 21530 18793 22367

September 22. 1981

Cyclotella meneghiniana 7792 4.67 10597 4.15 16207 5.91 13402 4.94 7168 3.12
hitzschta acicularis 2805 1.68 4052 1.59 5922 2.16 8103 2.99 12155 5.29
skeletonema potamos 63579 38.10 107212 42.01 90071 32.84 83837 30.90 68878 29.99
Stephanodiscus invisttatus 23998 14.38 48931 19.17 53606 19.55 63891 23.55 56723 24.69

Total Bacillariophyta 104719 62.75 181076 70.94 1R2946 66.71 183258 67.55 161130 70.13

Total Chlorophyta 27193 16.29 2f';2 9.49 30153 10.99 35530 13.10 38335 16.69

Coelosphaertum naegelianum 23375 14.01 38958 15.26 44256 16.14 31166 11.49 17141 7.46
Total Cyanophyta 32164 19.27 48993 19.20 61148 22.30 52515 19.36 29359 12.78

Total Eu9 enophyta 623 0.37 312 0.12 0 0.00 0 0.00 935 0.411

Total Pyrrhophyta 312 0.19 0 0.00 0 0.00 0 0.00 0 0.00
'

Total Cryptophyta 1870 1.12 623 0.24 0 0.00 0 0.00 0 0.00

Total Phytopiankton 166880 255237 274243 271303 229758

O O O
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TABLE 3-10 DEriSITY AND ''lCErlT OCCURREriCE OF 00MitJAt1T TAXA, MAJOR DIVISI0tl5 AtlD TOTAL

PHYTOPLAtlKTC ;0LLECTED FROM THE CEDAR RIVER fiEAR DUAnE AR'40LD EtlERGY
CEf1TER, OCTOBtR 1981

Location I location 2 Location 3 Lccati3n 4 Location 5
Tasa Units /ml i Units /ml t Units /ml % Units /mi t Units /ml %

Octcber 6. 1981

Nitzschia acicularis 3054 7.87 2367 7.68 3678 8.72 1496 4.91 1995 6.16
skeletonema potamos 8A51 22.80 11781 31.57 10223 24.24 7418 24.34 7954 24.27
stephanodiscus invisitatus 2369 6.10 4239 11.36 3989 9.46 2119 6.95 2367 8.86
sternanodiscus tenuis 7667 19.75 7293 19.54 5735 13.60 8914 29.24 6046 13.68

Total Sacillariophyta 25806 66.48 28922 17.50 26990 64.00 20819 68.30 21941 67.79

Total Chlorophyta 5376 13.85 5205 13.95 5548 13.15 2743 9.00 2945 9.10

Total rhrysophyta 436 1.12 0 0.00 0 0.00 187 0.61 0 0.00

Coelosphaerium naegelianum 4893 12.61 0 0.00 6233 14.78 3896 12.78 4675 14.44
Total cyanophyta 7075 18.23 374 1.00 9512 22.55 6607 21.68 7231 22.34

Total Euglenophyta 0 0.00 0 0.00 0 0.00 0 0.00 62 0.19

Total Cryptophyta 125 0.32 436 1.17 125 0.30 125 0.41 187 0.58

Total Phytoplankton 38818 37319 42174 30481 32366

October 21. 1981

Nitzschia acicularis 1122 4.25 1015 3.91 1336 4.77 1977 7.17 962 3.76
sternanodiscus invisitatus 3313 12.54 6732 25.95 4541 16.22 3580 12.99 4167 16.30
sternanodiscus tenuis 9777 37.02 9083 35.01 9564 34.16 10846 39.36 10258 40.12 *

Total Bacillariophyta 17792 67.37 19822 76.41 19715 70.42 20410 74.07 19127 74.81

Total Chlorophyta 2698 10.22 2150 8.29 2778 9.92 2524 9.16 2925 11.44

Total Chrysophyta 0 0.00 321 1.24 267 0.95 1015 3.68
~

0.00

Coelosphaerium naegelianum 2030 7.69 1336 5.15 1710 6.11 855 3.10 2030 7.94
Oscillatoria tenuis 1988 7.53 1667 6.43 2153 7.69 1950 7.08 1207 4.72

total Cyanophyta 5813 22.01 3489 13.45 5022 17.94 3446 12.51 3462 13.54

Total Euglenophyta 0 0.00 107 0.41 107 0.39 53 0.19 0 0.00

Total Cryptophyta 107 0.40 53 0.21 107 0.39 107 0.39 53 0.21

Total Phytoplankton 26409 25942 27996 27555 25568



t

TABLE 3-11 DENSITY AND PERCENT OCCURRErlCE OF DOMINAflT TAXA, MAJOR DIVISIONS AND TOTAL
PHYTOPLANKTON COLLECTED FROM THE CEDAR RIVER flEAR DUANE ARNOLD ENERGY
CENTER, NOVEMBER 1981

tocation 1 _ _ Location 2 location 3 Location 4 tocation 5
Tana Units /mi % Units /ml % Units /ml % Units /ml % Units /ml 1

November 4. 1981

Nitzschia acicularis 1700 8.48 1360 7.18 1054 5.92 1326 6.83 1496 7.94

Nitzschia linearis 816 4.07 612 3.23 Sin 2.86 578 2.98 952 5.05
Stephanodiscus invisitatus 8568 42.73 6664 35.20 7140 40.09 7752 39.95 6052 32.11

Stephanodiscus tenuis 44R8 22.3R 5746 30.35 3740 21.00 5236 26.98 3162 16.77

Total Bacillariophyta 17680 88.17 16286 86.03 14960 84.00 17068 87.96 14552 77.20

Dictyosphaerium pulchellum 459 2.29 765 4.04 272 1.53 816 4.21 1207 6.40
Total Chlorophyta 1623 8.10 2142 11.31 2533 14.22 1768 9.11 3417 18.13

Total Cyanophyta 680 3.39 367 1.94 78 0.44 500 2.58 779 4.13

Total Euglenophyta 34 0.17 0 0.00 102 0.57 0 0.00 0 0.00

Total Cryptophyta 34 0.17 136 0.72 136 0.76 68 0.35 102 0.54

Y Total Phytoplankton 20051 18931 17809 19404 18849

$
November 17. 1981

Stephanodiscus invisitatus 20694 54.83 18388 50.30 21442 50.93 19697 58.40 19198 50.88
Stephanodiscus tenuis ?!68 18.99 7667 20.97 8789 20.88 5548 16.45 6981 18.50

Total Bacillariophyta 33473 88.68 31291 85.59 35717 84.84 30418 90.20 32600 86.40

Total Chlorophyta 3350 8.88 4254 11.64 4831 11.47 PIS 7.16 4223 11.19

Total Cyanophyta 798 2.11 826 2.26 1178 2.80 704 2.09 785 2.08

Total Euglenophyta 125 0.33 62 0.17 125 0.30 187 0.55 0 0.00

Total Cryptophyta 0 0.00 125 0.34 249 0.59 0 0.00 125 0.33

Total Phytoplankton 37746 36558 42100 33725 33733

O O O
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TABLE 3-12 DENSITY AND PERCENT OCCURRENCE OF DOMINANT TAXA, MAJOR DIVISIONS AND TOTAL

PHYTOPLANKTON COLLECTED FROM THE CEDAR RIVER NEAR DUANE ARN0LD ENERGY
CENTER, DECEMBER 1981

Location 1 Location 2 Location 3 Location 4 Location 5
Tana Units /ml % Units /ml % units /ml % Units /ml % units /ml 1

Deced er 2, 1981

Stephanodiscus invisitatus 14623 66.68 13202 73.05 12155 74.07 13838 69.47 12791 72.30
5terhanodiscus tenuis 1571 7.16 1047 5.79 823 5.01 1459 7.32 1122 6.34

Total Racillariophyta 1044R 88.68 16792 92.91 15334 93.45 18027 90.50 16418 92.81

Total Chlorophyta 2235 10.19 1206 6.67 1075 6.55 1720 8.64 1178 6.66

Total Chrysophyta 112 0.51 75 0.41 0 0.00 75 0.38 37 0.21

Total Cyanophyta 135 0.61 0 0.00 0 0.00 97 0.49 56 0.32

Total Phytoplankton 21929 18073 16409 19919 17690

December 15. 1981

Stephanodiscus invisitatus 6208 80.68 5890 78.85 6377 76.12 6825 75.80 6508 77.90
w Stephanodiscus tenuis 337 4.37 187 2.50 337 4.02 467 5.19 262 3.13

Total 8acillariophyta 7405 96.23 7125 95.37 7891 94.20 8546 94.91 7854 94.02

Total Chlorophyta 243 3.16 346 4.63 402 4.80 459 5.09 421 5.04

Total Cyanophyta 28 0.36 0 0.00 47 0.56 0 0.00 41 0.49

Total Cryptophyta 19 0.24 0 0.00 37 0.45 0 0.00 37 0.45

Total Phytoplankton 7695 7471 8378 9004 8353
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over 38,000 units /ml and composed nearly 17% of the total community.
Species of Scenedesmus, Ankistrodesmus and Pediastrum constituted the
majority of the Chlorophyta. h
Cyanophyta (blue-green algae) were most abundant in September and
October, however, they composed up to 71% of the total phytoplankton in
July when densities of Aphanizomenon flos-aquae peaked. The greatest
abundances in September and October were attributable to increased
densities of Coelosphaerium neagelianum (over 44,000 units /mi at
Location 3 on Septenber 22).7f is common species is of ten associatedt

with late summer blooms (Prescott 1951).

Densities of chrysophytes (golden brown algae) were highest in March
(1600 units /ml) although percent occurrence was greatest in late January.
Synura uvella composed the majority of the golden brown algae in January.
During most of the year, chrysophytes were rare or absent in samples..

No consistent differences in the composition or densities of phyto-
plankton could be detected between the sampling locations (Figure 3-1).
The slight differences that were observed were attributable to natural
spatial and seasonal variability and not to any effects of station
operation.

3.4.2 Periphyton

Density and percent occurrence of dominant periphyton taxa and divisions
collected in the Cedar River are presented in Table 3-13. A total of 12

( species collected from artificial substrates occurred as dominant (>5%) g
taxa. As found in the phytoplankton samples, diatoms were the dominant
algal fann, composing at least ~2% of the total community. Maximum
numbers in May at Location 3 (3,166,000 units /ml) were attributable to
many diatoms attaining peak densities. In August, densities decreased by
at least one half at both locations, then increased in November. During
all sampling periods, total periphyton densities were greater at Location
3 than Location 2.

Artificial substrates collected in May were dominated by species of
Gomphonema and Navicula. Diatoms reached peak abundance for all sampling
periods at Location 3, composing over 97% of the total periphyton.
Chlorophyta and Cryptophyta also reached maximum densities in May.

The algal community in August was also dominated by Gomphonema and
Navicula. Lyngbya diguetti, a blue-green alga, increased dramatically in
August to over 270,000 units /cm2, composing 23% of the total periphyton
at Location 3.

Periphyton collected in November was again dominated by diatom taxa.
Diatoma vulgare and Gomphonema olivaceum, typical winter diatoms (Blum
1957, Hynes 1972), composed the majority of the periphyton. Diatoma
vulgare composed over 61% of the total periphyton at the upstream
location (Location 2). Data from 1980 (Dvorak 1981) followed the same
dominance pattern. High numbers of blue-greens are attributable to
increased densities of Oscillatoria. g

3-24
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TABLE 3-13 DENSITY AND PERCENT OCCURRENCE OF DOMINANT TAXA, MAJOR DIVISIONS AND TOTAL PERIPHYTON
COLLECTED FROM AR'IFICI AL SUBSTRATES IN THE CEDAR RIVER NEAR THE DUANE ARNOLD ENERGY
CENTER, MAY, AUGUST, AND NOVEMBER 1981

20 May 1981 18 August 1981 16 hov mber 1981
loc at ion 7 location 3 Location 2 location 3 Location 2 Location 3

Tasa Units /cm3 1 Unit s/cm3 1 Dalt s /ca' 1 Units /cm3 5 Units /cm3 1 Units /cm; 5

8 ACitLARIOPHvi A

Cyclotella spp. 72,166 6.45 147,755 4.67 1.439 0.3:3 2.934 0.25 7.835 0.48 60,445 2.65 .

Diatoma vulgare 9,573 0.86 10,746 0.34 0 0.33 0 0.00 1.010,777 61.53 592.698 25.97
Comphone=ToGac eum 399.125 35.66 239,094 7.55 480 0.10 2.519 0.21 221.632 13.49 478,524 20.96

Gmphonema parvulum 8,100 0.72 495.650 15.65 135,762 28.57 115,014 9.73 0 0.00 1.679 0.07

havicula pelliculosa 27.983 2.50 362.671 11.45 68.121 14.34 419.758 35.50 2.239 0.14 0 0.00
Havicula tripunctata 60.384 5.39 157.157 4.96 1.199 0.25 2.099 0.15 3,358 0.20 13,432 0.59
NitzschTa dissipata 27.247 2.43 298,196 9.42 480 0.10 3,778 0.32 14.552 0.89 133.964 5.74

Nttischta lauenbergtana 11,752 1.05 0 0.00 480 0.10 0 0.00 5.597 0.34 129.890 5.30

RitzscKia palea 30,928 2.76 304.912 9.63 59.006 12.42 107.878 9.12 7.R35 0.48 58.766 2.57

Skeleton ma potamos 0 0.00 0 0.00 70.519 14.84 54.569 4.62 7.435 0.48 11.753 0.51

5tephanodiscus astraea
v. minutula 94,995 8.49 132,979 4.20 4.797 1.01 5,459 0.46 13.432 0.R2' 62.124 2.72

Total 8acillarlophyta 1,050.830 93.89 3,097,468 97.82 423.597 89.15 853,801 72.21 1.529.034 93.08 2.135.724 93.57

C HLOR0 PHYT A 20,449 1.83 39.657 1.25 14.419 3.03 8.456 0.72 4.234 0.26 12.685 0.56

k C V AN(PHYT A

cn
tyngbya diquetti 13,087 1.17 3.791 0.12 801 0.17 273,016 23.09 0 0.00 0 0.00

Total Cyanophyta 44.713 3.99 27,702 0.87 36.050 7.59 320.129 27.07 108,687 6.62 132.234 5.79

f uGL(NOPHVT A 1.909 0.17 292 0.01 614 0.11 0 0.00 353 0.02 1.585 0.07

CRY PTOPHYT A 1.363 0.12 1,458 0.05 534 0.11 0 0.00 353 0.02 317 0.01

TOTAL PERIPHYTON 1,119.264 3,166,577 475.134 1,182,386 1,642,661 2,282.545

O O e
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Mean periphyton biomass values ranged from 2.70 mg/dm2/ day in August .

(Location 2) to 9.50 mg/dm2/ day in May (Location 3) (Table 3-14).
Q, Biomass was slightly higher upstream in November, whereas in May and

August downstream values were higher. The higher values reported in May
from Location 3 may have been attributable to colonization by macroin-
vertebrates as evidenced by numerous insect cases on the slides.

Differences in periphyton community composition and biomass values
between upstream and downstream locations were probably not related to
station operation. These differences between locations during each
sampling period were probably attributable to natural factors rather than
effects of station operation.

3.5 SUMMARY AND CONCLUSIONS

1. Phytoplankton densities were highest in late September with a
secondary peak in late August. Lowest densities occurred during
January, February, and early August.

2. Diatoms, composed primarily of Ste3hanodiscus invisitatus and
S. tenuis were the most abundant plytoplankton group throughout
most of the sampling year.

3. Differences in the phytoplankton community among locations and
over time were attributed to natural spatial and seasonal
variability and not to any effects of station operation.

N 4. Diatoms dominated the periphyton at both upstream and downstream(d locations throughout all the sampling periods.

5. Species of Gomphonema, Navicula, and Nitzschia were the most
abundant periphyton taxa present during the study.

6. Differences in periphyton biomass production and assemblage
composition between upstream and downstream locations were not
attributable to any adverse conditions resulting from station
operation.
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2
TABLE 3-14 PER* PHYT 0f4 BIOMASS PRODUCTION (mg/dm / day) FROM SAMPLES

COLLECTED If4 THE CEDAR RIVER NEAR THE DUAf4E art 40LO Ef4ERGY
( CENTER, MAY, AUGUST, AND NOVEMBER 1981 O

Location Rep 20 May 18 August 16 November

2 A 6.98 4.03 4.31

8 5.32 3.29 4.08

C 3.63 1.69 2.82

0 (a) 1.77 3.49

Mean 5.31 2.70 3.68

3 A 9.38 3.43 3.78
B 9.43 3.37 2.29

C 9.69 3.74 4.41

0 (a) 3.43 2.54

Mean 9.50 3.49 3.26

(a) Missing replicate.

O'

O
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4.0 BENTHtC MACR 0 INVERTEBRATES

O 4t thraoouctrort

Macroinvertebrates are a major component in the energy transfer between
primary producers and consumers at higher trophic levels. Because
macroinvertebrates are a vital canponent in energy flow and the aquatic
food chain, changes in the macroinvertebrate community may induce changes
in the populations at higher trophic levels. Aquatic macroinvertebrates
are also valuable indicators of water quality. Therefore, the aquatic
macroinvertebrate investigations in the Cedar River are extrenely
significant in the environnental monitoring program for Duane Arnold
Energy Center (DAEC).

Results of the present study were based on data gathered from April
through November 1981. The principal objectives of the study were:

1. To describe the benthic macroinvertebrate camnunity colonizing
natural and artificial substrates in the Cedar River near DAEC;

2. To discuss the spatial and temporal variations in macroin-
vertebrate conposition, density, relative abundance and
diversity;

3. To canpare the results of this study with previous studies and
to detennine if major community changes have occurred from
previous years; and

O
4. To report any alterations present in the aquatic fauna which

could be attributed to the operation of DAEC.

4.2 HISTORICAL REVIEW

The benthic macroinvertebrate community of the Cedar River near DAEC was
documented for three years prior to station operation (Mcdonald 1972,
1974a and b) and during seven years of operation (Mcdonald 1975, 1976,
1977,1978,1979; Lewis 1980,1981). Aquatic organisms were collected by ,

various techniques including a Ponar grab sanpler, hand picking and
artificial substrate samplers.

The bottom substrate of the Cedar River has been characterized as pri-
marily shifting sand that supports few macroinvertebrates. Fran 1972
through 1978 most Ponar grab samples were void of biota although
specimens of Tubificidae (sludge worms) ead Chirononidae (midge-fly
larvae) were occasionally present. Increased densities in the benthic
f auna (primarily tubificids and chironomids) were noted whenever the
sediment contained a greater percentage of silt and clay. In November
1978, an effort was made to collect Ponar grab samples fran silty
substrates. The resulting sanples yielded a macroinvertebrate fauna with
a greater diversity and density than the benthic community in the
predoninantly sand substrates. Grab samples collected in 1979 and 1980
(Lewis 1980 and 1981, respectively) yielded numerous rhabdocoels (near

O Macrostomum sp.) and chironomids from the shifting sand of the Cedar
River.

4-7
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Qualitative sampling yielded numerous organisms at Locations 1 and 2 in
1972. Net-spinning caddisflies (Hydropsychidae) and mayflies (Stenonema
sp.) were the predoninant macroinvertebrates hand-picked from rocks along g
the shoreline. No other qualitative sampling has been conducted near
DAEC.

A variety of organisms were also collected from the artificial substrate
samplers at Location 3 during 1977. Chironomid midges and hydropsychid
caddisflies were the dominant macroinvertebrates colonizing the Hester-
Dendy samplers in the Cedar River. In the 1979 and 1980 artificial
substrate samples, aquatic oligochaetes (Naididae), mayflies (Baetidae
and Heptageniidae), stoneflies (Perlodidae), net-spinning caddisflies
(Hydropsychidae), blackflies (Simuliidae), and midge flies (Chironomidae)
were the predominant organisms.

Monitoring of DAEC from 1974 through 1980 revealed no alterations in the
macroinvertebrate community of the Cedar River which could be related to
station operation. The sparse benthic macroinvertebrate fauna collected
in the Ponar grab samples upstream and downstream from the station during
1974-1978 was similar to the benthic community reported near the station
in the preoperational studies. The 1979 and 1980 samplings revealed a
more abundant and diverse community than the data from 1974-1978. The

apparent conmunity changes observed in 1979 and 1980 were attributed to
improved sorting and identification techniques and probably did not
reflect actual faunal changes. These differences were noted both
upstream and downstream from the station and could not be related to the
operation of DAEC.

O
4.3 FIELD AND ANALYTICAL PROCEDURES

4.3.1 Sampling Procedures

4.3.1.1 Natural Substrates

The benthic macroinvertebrate community of the Cedar River was sampled at
four locatians, two upstream and two downstream from DAEC in 1981 (Figure;

i 1-1, Chapter 1). Control sampling sites were established immediately
I upstream from the station intake (Location 2) and near Lewis Access

(Location 1). Downstream sampling sites were situated approximately 140
ft and 0.5 mi downstream from the station (Locations 3 and 4 respec-
tively). Samples were collected from habitats near the west shoreline.
A single Ponar grab sample (area sampled = 530 sq cm) was collected at
each location in the spring (20 May), summer (18 August) and fall
(18 November) during 1981. The samples were preserved in 10% fonnalin
containing Rose Bengal stain to aid sorting. Visual characterizations
were made of the sediments at each sampling location as the grab samples

I were collected.

| 4.3.1.2 Artificial Substrates

Artificial substrate samplers were also utilized to monitor the aquatic
.

macroinvertebrate community of the Cedar River in 1981. The artificial a!

i substrate sampling locations were the same as described for the natural W
substrate samples (see Section 4.3.1.1).

4-8



A single modified Hester*Dendy sampler was suspended from a float

O ' P a r ^ ' *" t e'' 3" c= '*' ' t h" " t e r '""* ce ^' **c" '**P" "9 ' c '' "-
Each substrate was unifonnly constructed of nine 6.3 cm dianeter tenpered
hardboard plates (0.3 cm thick) mounted on an eyeLolt and separated by
circular spacers. The spacers between plates varied in thickness from
0.3 to 1.3 cm which allowed for colonization by various sized organisms.
Each sanpler exposed a surface area of 512 sq cm.

The Hester-Dendy samplers were placed in the Cedar River for
approximately six-week colonization periods during the spring, summer and
fall. Samplers were collected on 20 May, 17 August, and 28 November
1981. Each sampler was retrieved with a dipnet and placed in a labeled
jar containing a 10% fonnalin and Rose Bengal stain solution.

4.3.2 Analytical Procedures

4.3.2.1 Natural Substrates

The Ponar grab sanples were washed on a U.S. Standard No. 30 mesh screen
and the retained material was stored in 10% formalin. The organisms were
sorted fran the sanple material and enumerated under a stereozoan
dissecting microscope. Identification of the organisms, except
chironomids and oligochaetes, was made during the sorting procedure.
Chironomids and oligochaetes were individually mounted and cleared in
CMC-10 nonresinous mounting media prior to examination under a binocular
conpound microscope at magnifications of 10-1000X. All organisms were

n identified to the lowest positive taxon (usually genus or species).
U Densities of bottom fauna were expressed as number of organisms per

2square meter (no./m ). Taxonomic keys and literature that were consulted
as identification aids included Brinkhurst (1964,1965), Brinkhurst &
Jamieson 1971), Burks (1953), Edmondson (1959), Edmunds, Jensen and
Berner (1976), Hamilton and Saether (1970), Herrington (1962), Hilsenhoff
(1975), Hiltunen (1973), Hiltunen and Klemm (1980), Lewis (1974), Pennak
(1953), Ross (1944), Saether (1977), Schuster and Etnier (1978), Sperber
(1950), Usinger (1956) and Wiggins (1977). A species diversity index was
calculated for each sample on each collection date using Shannon's
diversity fonnula to log base e (Shannon 1948).

4.3.2.2 Artificial Substrates

The Hester-Dendy sanplers were returned to the laboratory, rinsed on a
U.S. Standard No. 30 mesh screen, brushed clean of attached material, and
the material stored in 10% fonnalin. The retained material was theni

sorted and the organisms identified in the sane manner as described for
the Ponar sanples (see Section 4.3.2.1).

4.4 RESULTS AND DISCUSSION,

|

| 4.4.1 Natural Substrates

A total of 28 taxa representing six phyla were collected fran the natural
substrates of the Cedar River near DAEC in 1981 (Table 4-1). Rhabdocoela!

!

|
4-9
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TABLE 4-1 ' TAXONOMIC LIST OF BENTHIC MACR 0 INVERTEBRATES COLLECTED

7
- FROM THE CEDAR RIVER NEAR THE DUANE ARNOLD ENERGY

CENTER, APRIL - NOVEMBER 1981

Source of Collection
Natural Artificial

Taxon Substrate Substrate

Platyhelminthes
Turbellaria

Tricladida
Planariidae

X(a)Unidentified Planariidae
Rhabdocoela

Unidentified Rhabdocoela X

Macrostomidae
near Macroston um sp. Schmidt X

Nematoda
Unidentified Nematoda X

Ectoprocta
Plumatellidae

Unidentified Plumatellidae X

Entoprocta g
Urnatellidae

Urnatella gracilis Leidy X X

Annelida
Oligochaeta

Plesiopora
Aeolosomatidae

Unidentified Aeolosomatidae X

Enchytraeidae
Unidentified Enchytraeidae X

Naididae
Nais behningi (Michaelsen) X

N_. bretscheri (Michaelsen) X

N. elinguis_ Muller X

N. variabilis Piguet X

Figuetiella michiganensis Hiltunen X

Wapsa mobilis Liang X

Tubificidae
Branchiura sowerbyi Beddard X

Limnodrilus hoffmeisteri Claparede X

L. udekemianus Claparede X

Hirudiiiea
Imature Hirudinea X

Arthropoda h
Arachnida

Acarina
Unidentified Hydracarina X

4-10
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TABLE 4-1 (CONT.)

Source of Collection
Natural Artificial

Taxon Substrates Substrate

Insecta
Ephemeroptera

Ephemeridae
Ephoron sp. Williamson X X

Caenidae
Caenis sp. Stephens X

Tricorythodes_sp. Ulmer X

Heptageniidae
Heptagenia diabasia Burks X

H. flavescens (Walsh) X

5tenonema sp. Traver X

S. exiguum Traver X

5. integrum (McDunnough) X

5. terminatum (Walsh) X

Baetidae
Baetis sp. Leach X

Isonychia sp. Eaton X

Ametropidae
Pseudiron centralis McDunnough X

Q Odonta
Gomphidae

Inanature Gomphidae X

Megaloptera
Corydalidae
Corydalus cornutus Linnaeus X

Plecoptera
Perlidae

Perlesta placida (Hagen) X

Periodidae>

! Isoperla sp. Banks X

Taeniopterygidae'

Taeniopteryx sp. Pictet X

Trichoptera
Hydropsychidae

Cheumatopsyche sp. Wallengren X

Hydropsyche orris Ross X X
? H. simulans Ross X

ii. valanis Ross X

Ifotamyia flava Hagen X

Coleoptera
Elmidae

Stenelmis sp. Dufour X

O
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TABLE 4- 1 (CONT.)

o
- $

Source of Collection
. Natural Artificial

Taxon Substrates Substrate

Diptera
Simuliidae

Simulium sp. Latreille X

Chironomidae
Chironominae
Chernovskiia orbicus (Townes) X

Harnischia sp. Kieffer X

Paratanytarsus sp. Kieffer X

Paratendipes sp. Kieffer X

P_. near connectens Lipina X

Polypedilum convictum type X

P. fallax group X

X
P_. scalaenum type
P. simulans type X

Theotanytarsus sp. (Bause) X

Robackia claviger (Townes) X

Stenochironomus sp. Kieffer X

Stictochironomus sp. Kieffer X

Tanytarsus sp. van der Wulp X

Tanypodinae g
( Procladius sp. Skuse X

Thienemannimyia series sensu Fittkau X

Orthocladiinae
Brillia sp. Kieffer X

near Corynoneura sp. (Winnertz) X

Cricotopus bicinctus (Meigen) X

C. tibialis (Meigen) X

C. tremulus group sensu Hirvenoja X

Eukiefferiella sp. Thienemann X

Nanocladius sp. Kieffer X

Orthocladius sp. (van der Wulp) X

Parakiefferiella sp. (Thienemann) X

Rheocricotopus sp. Thienemann and Harnisch X

Thienemanniella sp. Kieffer X

Empididae
Unidentified Empididae X

Mollusca
Gastropoda

Basomatophora
Physidae

Physa sp. Draparnaud X X

O'

|
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TABLE 4-1 (CONT. )
^)

Source of Collection
Natural Artificial

Taxon Substrates Su_b_stra te

Lymnaeidae
Lymnaea sp. Lamarck X

Pelecypoda
Heterodonta

Sphaeriidae
Sphaerium transversum (Say) X

Total Taxa 28 56-

(a) "X" indicates taxon was present.

(
!

|O
!
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a'nd Chironomidae were the predoninant organisms in the Ponar grab sanples
throughout 1981 (Appendix C, Tables C-1 through C-3).

Ponar samples from the Cedar River in 1981 revealed a sparse community of
benthic organisms tolerant to the rigorous environment in the shifting
sand substrates. This community was characterized by generally low
densities and few taxa. Sof t shifting sand is a difficult substrate for
benthic animals and is poor in foodstuffs for larger organisms (Hynes
1972). Although there were variations in population densities between
locations, conmunity composition was similar at most locations. The
greatest degree of variability was attributed to differences in the
proportion of silt in the sediment.

The rhabdocoel, near Macrostomum sp. , was the predominant organism at
Locations 1, 2 and 3 in May; whereas, the chironomid Polypedilum simulans
type was the predominant organism at Location 4 (Table 4-2). Near
Macrostomum sp. was also the predominant organism near DAEC in May of
1979 and 1980 (Lewis 1980,1981), and apparently can tolerate the harsh
environment of shif ting sand substrates. Chironomids were. also commonly
collected at Location 1 (primarily near Corynoneura sp.) and Locations 2
and 3 (Robackia claviger). Larvae of R_. claviger have also been reported
fran sandy substrates of the Mississippi and Missouri rivers (Saether
1977). The larger numbers of P. simulans type at Location 4 in com-
parison to the other sampling Tocations was attributed to the larger
amounts of silt present in the substrate at this downstream location
(Table 4-3).
Rhabdocoels and chironomids also dominated the benthic samples collected g
on 18 August 1981 (Table 4-2). Robackia claviger was the most abundant
organism at Locations 1 and 2, and was the doninant chirononid at
Locatioa 3. The most conmonly collected organism at Location 3 was the
rhabdocoel near Macrostomum sp. The chironomid Harnischia sp. dominated
the sparse benthic conmunity at Location 4. As was noted in May, the
differences in the macroinvertebrate assenblages between Location 4 and
the other locations was probably related to the greater silt and fine
sand fractions at Location 4 (Table 4-3).

In November the benthic macroinvertebrate communities at Locations 1, 2
and 4 were numerically dominated by the rhabdocoel near Macrostomum sp.
and chirononids. The chironomid Robackia claviger was especially

2numerous (1,418 individuals /m ) at Location 4. Fingernail clams
(Sphaerium transversum) were the most abundant organisms at Location 3.
Sphaerium transversum also dominated the benthos at this location in
November 1980 (Lewis 1981). The individuals of S. transversum and also
the snail, Physa sp., at Location 3 may have originated from the DAEC
discharge canal. Sampling of the discharge canal in 1981 revealed
numerous individuals of S. transversum and Physa sp. (see Chapter 7)
which could easily be transported to Location 3 during nonnal station
discharge operation. These organisms were rarely collected at any other
sampling locations in previous studies of the Cedar River.

Species diversity values ranged fran a low of 0.4903 at Location 4 in
November to a high of 1.6675 at Location 4 in August (Table 4-4). The h
greatest diversity values occurred at the sampling locations where silt
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DENSITIES (no./m )'A|iD P'ERCEtiT COMDOSITION OF THE DOMINANT (a)
2

'Q TABLE 4-2
BENTHIC MACR 0 INVERTEBRATES COLLECTED WITH A PONAR GRAB
SAMPLER FROM THE-CEDAR RIVER NEAR DUANE ARN0LD ENERGY CENTER,
MAY - NOVEMBER 1981

,.

" Location

J~~ ~Collection ,, I ' - - - - " ~ ~~

2
~ ~ ~ '

2
Date Taxon no./m' 1 no./m t ngm ? .no./n .

.

20 May 1981 Rhabdocoela
near Macrostomum sp. 813 71.7 1153 75.3 1002 72.6 19 1.5

.

011gochaeta
Unid. immature w/o cap. 0 0 95 6.8 0

Diptera

Polypedilum simulans type 0 0 0 964 77.3,
Folypedilum pupa 0 0 0 57, 4.5' "',
P.obackTa cTaviger 76 6.7 359 23.5 227 16.4 'O

'

' ear Corynoneura 'sp. 208 _ 18.3 0 0 0
-

n

Total Benthos 1134 1531 1380 1248
.i

18 August 1981 Rhabdocoela
near Macrostomum sp. 302 34.0 189 23.8 680 69.2 0-

f.'ema toda 0 0 57 5.8 lo' 12.5

Oligochaeta
Unid. immature w/o cap. 0 0 0 19. ~ 12.5
Branchiura sowerby_1 0 0 0 19 12.5 , , J

Olptera r ,,

Chernovsktia orbicus 0 0 57 5.8 '19'' .12.6
Harnischia sp. 0 0 0 57 37.5 . .

- kobac k ia 'cla v.,iger 548 61.7 605 76.2 '76 7.7 0
--

near Corynoneu_ra~sp. 38 4.3 0 s19 * 1. 9 m--19 ' , 12. 5r

-.
Total Benthos 888 793 983 151

Y~
~

18 November 1981 Rhabdocoela /
.

'

near Macrostomum sp. 38 28.6' 132 70.0 57 14.3 57 3.5

Unid. Hirudinea 0 0 38 9.5 0.

Trichoptera ''

Hydropsyche orris
,

.0 19 10.0 ,0 0-
- .-

j

Oiptera e
' ''''

p loledilum simulans type 0 0 19 - 4.8 0
Robackia claviger 19 14.3 38 20.0 0 1/,18 88.2
near Corynoneura so. 76 57.1' O O 7o,- 4.7 -

, ,

Gastropoda i
7

Physa sp. 0 0 19 4.8 0

Pelecypoda
Sphaerium transversum ~0 0 265 66.7 0 -

Total Benthos 132 189 397 1607 .

r -
,

i(a) Taxa that compose 5: of the total benthck at any location on one sampling date.

.

t

#
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Tt5LE'4-3 VISUAL CHARACTERIZATION (% COMPOSITION) 0F THE SEDIMENTS
AT THE BENTHIC MACR 0 INVERTEBRATE SAMPLING LOCATIONS IN TBE g.-

_

CEDAR RIVER NEAR DUANE ARNOLO ENERGY CENTER, 1981'

,' Sediment Composition (%)
Sampling Date Coarse Medium fine

and i_ocation Gravel Sand Sand Sand Silt Detritus

20 May 1531
1 5 75 2

50 502. '

3 65 35
4 65 30 5

18 August.1981
1 100

5 60 35
10 10

.

80 204

18 November 1981
1 50 50
2 50 50
-3 60 30 10
4 80 20

0

.

f

O
1
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1 6
-

TABLE 3-4 MACR 0 INVERTEBRATE SPECIES DIVERSITY AND REDUNDANCY VALUES FROM
" , , . ., NATURAL AND ARTIFICIAL SUBSTRATE SAMPLES COLLECTED IN THE CEDAR'

' RIVER NEAR DUANE ARN0LD ENERGY CENTER, APRIL - NOVEMBER 1981
_ _

Sample. Type and % Location
' San 1pling Date' Value 1 2 3 4

1

Natural' Substrates
'

20Mafl981 Diversity 0.8668 0.6079 0.8702 1.0385,

- Redundancy 0.5838 0.5081 0.5596 0.8372
-

.

18. August 1981 Diversity G.7991 0.5489 1.2802 1.6675

,

Redundancy 0.3353 0.2485 0.7627 1.0000

16' November 1981 Diversity 0.9557 0.8018 1.0622 0.4903-

Redundancy 0.4727 0.6458 0.6375 0.7499
.-

:.

- Artificial Substrates

7 ' April -a s

'20 May 1981 Diversity 2.1606 2.0160 2.2194 2.0841
Redundancy 0.3882 0.3940 0.3451 0.4566=-

p' 1
8 July -

17, August 1981 Diversity --(a) 2.2169 2.2337 2.4598s

0.3219 0.2287 0.1858Redundancy --

' 6 October -
18 November 1981 Oiversity 2.4988 2.0401 2.0173 1.7680,

-Redundancy 0.2491 0.3007 0.3131 0.3951

(a) Dash (--) indicates the sampler was lost because of high river flows.

i

,

O
.
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was observed in the bottom sediments (Table 4-3). The presence of silt
was indicative of the stable (non-eroding) substrate at these locations.
Stable substrates in comparison to shifting, eroding substrates, a
typically nesult in a more diverse benthic community. W*

The 1981 study revealed no adverse effects because of the station
operation on the benthic community. The November Ponar sample from
Location 3 contained fingernail clams and snails which may have origi-
nated fran the DAEC discharge canal; however, most population differences
among locations and sampling dates were attributed to the variability of
the macroinvertebrate conmunity created by natural seasonal, hydrologic,
and substrate differences.

4.4.2 Artificial Substrates

Hester-Dendy artificial substrate samplers collected fran the Cedar River
near DAEC during 1981 yielded 50 macroinvertebrate taxa (Table 4-1). The
doninant organisms that colonized the artificial substrate samplers were
the aquatic Oligochaeta and insects among the orders Ephemeroptera,
Plecoptera, Trichoptera, and Diptera (Appendix C, Tables C-4 through
C-6).

Aquatic oligochaetes (Naididae); mayfly nymphs (primarily Isonychia sp.),
net-spinning caddisfly larvae and pupae (Hydropsychidae); and blackfly
larvae and pupae (Simulium sp.) were the most abundant organisms
collected in May (Table 4-5). Simulium sp. dominated the macro-
invertebrate communities at Locations 1, 3 and 4. This taxon was also
abundant in May of 1979 and 1980 (Lewis 1980 and 1981, respectively). g
The caddisfly Hydropsyche orris was the predominant species at Location 2'

and was also conmonly collected at the other sampling locations.

Hydropsychid caddisflies dominated the macroinvertebrate fauna in August
(Table 4-5). These organisms were also abundan* in the sunmers of 1979
and 1980. A diverse and relatively abundant mayfly (Ephemeroptera)
assemblage was noted in the August samples. The number of organisms
collected on the August artificial substrate samplers decreased at all
locations fran the densities observed in May. The sampler at Location 1
was lost because of the high river flow that occurred during the sample

| colonization period (Figure 2-1, Chapter 2).

The November samples revealed a macroinvertebrate conmunity very similar
to the conmunity collected in November of 1979 and 1980. Hydropsychid

| caddisflies (primarly Hydropsyche orris and H. simulans) were dominant at
! all locations, and the mayflies Heptagenia fTavescens and Stenonema sp.,

and the stonefly Isoperla sp. were also ccinmon (Table 4-5). In 1981 and
in previous years artificial substrate samples fran the Cedar River
generally had the lowest densities and the fewest taxa in November.

The greatest number of taxa and organisms collected from the Cedar River
| in 1981 were noted in the spring sampling. As was reported in 1979 and

1980, hydrop;ychid caddisflies (especially H. orris) were commonly
collected throughout 1981. Seasonal community changes were also similar
to those observed in 1979 and 1980. Aquatic oligochaetes (Naididae) and $
blackflies (Simulium sp.) were most abundant in the spring and summer

4-18
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TABLE 4-5 ABUNDANCE (no./ sampler) AND PERCENT COMPOSITION OF THE DOMINANT (a)
MACR 0 INVERTEBRATES COLONIZING HESTER-DENDY ARTIFICIAL SUBSTRATE

O SAMeLEaS ra0M Tse CED^a alvEa Nena DuaNe aaNOLO EnEaoY CENTEa.
APRIL - N_0VEMBER 1981 . . . . ___

_ _ . . _ _ _ _

Location
. _ , . . _ . , _ , , , .

1 2 3 4
Collection

"
Date Taxon no. no. 1. no. no.

.

7 April -

20 May 1981 Oligochaeta
Nais behningi 39 6.1 91 16.7 37 6.8 37 7.3
N'. br'etscheri 16 2.5 6 1.1 88 16.3 14 2.8~~

Ephemeroptera
Isonychia sp. 59 9.2 33 6.1 34 6.3 42 8.3

Trichoptera
Hydropsyche orris 62 9.7 190 34.9 100 18.5 43 8.5
H,. simulans 19 3.0 47 8.6 27 5.0 42 8.3

Diptera
Simulium sp. 358 55.9 117 21.5 194 35.9 263 51.9

Total Benthos 640 544 541 507

8 July -
17 August 1981 Ephemeroptera

--(b) 0 13 10.2 18 4.9Caenis sp.
2 1.3 9 7.0 19 5.1Heptagenia flavescens --

O 12 7.6 18 14.1 7 a.9Stenonema sp. --

0 17 13.3 21 5.75. in tegrum --

0 3 2.3 17 4.6Baetis sp. --

6 3.8 12 9.4 37 10.0Tsonychia sp. --

Trichoptera
13 8.2 15 11.7 28 7.6Im. Hydropsychidae --

24 15.2 3 2.3 57 15.4Hydropsyche orris --

57 36.1 30 23.4 73 19.7,H,. simulans --

Olptera
Simulium sp. -- 6 - 3.8 2 0.8 55 14.9
Polypedilum convictum type -- 10 6.3 0 4 1.1

13 8.2 0 12 3.2Stenochironomus sp. --

158 128 370Total Benthos --

6 October -
18 November 1981 Ephemeroptera

Heptagenia flavescens 23 9.4 12 10.5 21 12.4 3 3.4
Stenonema sp. 16 6.5 9 7.9 6 3.5 1 1.1

Plecoptera'

Isoperla sp. 16 6.5 8 7.0 36 21.2 1 1.1

Trichoptera
Imature Hydropsychidae 35 14.3 14 12.3 8 4.7 15 16.9
Hydropsyche arris 46 18.8 30 26.3 29 17.1 28 31.5
H. simulans ~ 34 13.9 28 24.6 48 28.2 28 31.5
Potamyia Tiava 23 9.4 3 2.6 8 4.7 3 3.4

Diptera
Strulium sp. 0 1 0.9 1 0.6 6 6.7

O Rheotanytarsus sp. 11 4.5 4 3.5 5 2.9 2 2.3

Total Benthos 245 114 170 89f

(aT Taxa that compose 5. of the total tentnos at any location on one samplin9 date.-

(b) Dash (--) indicates the sampler was lost because of high river flows.
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collections, whereas, the stonefly Isoperla sp. was only collected in the
fall. The macroinvertebrate comnunities of the Cedar River were
relatively homogeneous in each season, except for the variable population a
abundances and minor differences in species composition. W'

Species diversity values ranged fran a low of 1.7680 at Location 4 in
November to a high of 2.4988 at Location 1 in November (Table 4-4). In
1981, diversity values were always greater for the artificial substrate
samples than for the natural substrate samples. This difference was
attributed to the relatively heavy colonization of the stable Hester-
Dendy substrate in conparison to the sparse community of the unstable
shifting sand substrate of the Cedar River.

No consistent spatial or temporal differences were detected in the
macroinvertebrate fauna of the artificial substrates in 1981 which could
be attributed to the operation of DAEC. The macroinvertebrate
communities colonizing the artificial substrate samplers generally had
similar composition and densities during each sampling. The slight
spatial and temporal differences observed in 1981 were attributed to
natural hydrologic factors, habitat variability between locations and
natural seasonal fluctuations.

4.5 SUMMARY AND CONCLUSIONS

4.5.1 Natural Substrates

1. A total of 28 benthic macroinvertebrate taxa were collected in
Ponar samples from the Cedar River near DAEC during 1981. g

2. The rhabdocoel near Macrostomum sp. and the Chironomidae, or
midge flies, were the dominant organisms collected in the Ponar
sampl es.

3. Species diversity values ranged from a low of 0.4903 at Location
4 in November to a high of 1.6675 at Location 4 in August. The
highest diversity values were observed at the locations with a
large percentage of silt in the substrate.

t

|

| 4. The generally low density and diversity of organisms in the
Cedar River was attributed to the unstable shifting sand river'

bottom.

5. Community differences among locations were primarily related to
natural variations in substrate and habitat at the sampling

| sites.

6. The fingernail clams collected at Location 3 in November may
| have originated from the abundant population colonizing the DAEC

discharge canal.

7. The species composition of the Cedar River fauna in 1981 was
similar to that reported in 1979 and 1980.

O
|
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8. No adverse spatial or temporal population differences were
(~) detected among the 1981 Ponar grab samples which could be

attributed to the operation of. Duane Arnold Energy Center.A/

4.5.2 Artificial Substrates

1. The artificial substrate sanplers collected fran the Cedar River
near DAEC during 1981 yielded 50 aquatic macroinvertebrate taxa.

2. Aquatic 011gochaeta and the insect orders Ephemeroptera,
Plecoptera, Trichoptera and Diptera were the daninant organisms
that colonized the Hester-Dendy sanplers.

3. Net-spinning caddisflies (especially Hydropsyche orris) were
commonly collected throughout 1981.

4. Aquatic oligochaetes were commonly collected in the spring
sampling but not in the summer or fall. The blackfly Simulium
sp. was prevalent only in the spring and summer collections, and
the stonefly Isoperla sp. was observed only in the fall.

5. Species diversity values ranged fran a low of 1.7680 at Location
4 in Novenber to a high of 2.4988 at Location 1 in November.

6. The diversity and density of the organisms colonizing artificial
substrate samples were generally greater than the fauna
collected fran natural substrates. This difference was

n(./ attributed to the favorable stable subtrate of the Hester-Dendy
samplers as opposed to the unstable sand bottom of the river.

7. There were no consistent differences in the macroinvertebrate
community of the artificial substrate samplers during 1981 which
could be attributed to the operation of DAEC.
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I 5.0 FISHERIES

O s.1 inra0ntiCri0n -

Fish populations in the Cedar River near Duane Arnold Energy Center
(DAEC) were studied in spring (May-June), summer ( August) and fall
(November) of 1981. Studies were conducted as part of the on-going
operational monitoring program to evaluate possible effects of DAEC
operation on the fish community. Specific objectives of the study were:.

| 1. To determine the species composition, relative abundance, and
spatial and temporal distribution of fish within the study area;

2. To determine the age, size distribution and food habits of
selected species;

3. To determine differences between sampling locations upstream and
downstream from the power station relative to the aforementioned
objectives;

4. To determine possible effects of blowdown discharge from the
cooling towers on native fish;

5. To determine pesticide levels in fish within the study area; and

6. To assess the impact of station operation on the fish community
in the study area.

5.7 HISTORICAL REVIEW

Environmental studies at DAEC have been undertaken since 1971. Initial

studies conducted in 1971 through 1973 were baseline, preoperational
: surveys (Mcdonald 1972,1974a,1974b). Operational monitoring commenced

in 1974 and has continued to the present study (Mcdonald 1975, 1976,
1977, 1978, 1979; Jovanovic 1980; Hamilton 1981). Preoperational
monitoring of the fish community was conducted by means of electro-
shocking, seining and baited hoop nets. Impingement, ichthyoplankton
entrainment and fish survival studies were added to the program during
the operational phase initiated in 1974.

Several changes in gear selection, level of effort, scheduling and data
reduction occurred during the 1971 through 1978 period and precluded any
detailed, preoperational-operational comparisons of fish community
structure. In general, however, the composition and relative abundance
of predominant fish has remained similar throughout the years. There
have been no indications of marked population shifts in abundance or
changes in composition or major species.

! Comparisons of upstream, control data versus downstream, experimental
j data have revealed no consistent differences related to station
' operation. The predominant species have been carp (Cyprinus carpio),

carpsuckers (Carpiodes spp.), shiners (Notropis spp.) and channel catfish
J (Ictalurus punctatus) during preoperational and operational studies.

Changes in the relative abundance of these predominant taxa has been

5-7
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observed during the monitoring years but is attributable to annual
differences in sampling efficiency and natural variability in fish
abundance and distribution. g
5.3 FIELD AND ANALYTICAL PROCEDURES

5.3.1 Sampling Locations

Fish were sampled at two locations in the Cedar River near the DAEC. One

location was positioned immediately downstream from the station's
discharge canal and the second was situated approximately 5 mi upstream
from DAEC in the vicinity of Lewis Access (Figure 1-1, Chapter 1). In
addition, fish survival studies (using channel catfish held in cages)

,

|
were conducted in the discharge canal and immediately upstream and
downstream from the station.'

5.3.2 Sampling and Analytical Methods

Sampling was conducted during May, June, August and November 1981.
Sampling was accomplished by electrofishing, seining and hoopnetting.
Electrofishing was conducted in June, August and November using a
boat-mounted boom shocker equipped with a 230 volt three-phase A.C.
generator. The shoreline was sampled for 20 min at each location.
Surface water temperatures were recorded prior to sampling.

Shoreline seining was conducted at each location in May, August and
November. Two hauls were taken at each location using a 6 x 25 ft seine

! of 0.25-in bar mesh. $
A hoop net, 3 ft in diameter with 1-in bar mesh netting, was deployed at
each location for approximately 24 hrs. Each hoop net was baited with
cheese, set overnight, and retrieved the following day.

The fish survival studies were conducted only in August. The channel
catfish used as test specimens were Mississippi River fish that were
obtained from a commercial fisherman. Prior to placement in the study
area, the fish were acclimated overnight in the quiet water above the
station to ensure that only the more vigorous individuals were used in
the experiment. The following day, ten fish were placed in each of three
cages that had been anchored immediately upstream from the station
(Location 2), immediately downstream from the station's discharge
(Location 3), and in the discharge canal (Location 5). The fish in each
cage were observed at 6-hr intervals throughout the 48-hr period for
evidence of stress and mortality. Surface water temperatures were
recorded inside each cage every 6 hrs.

Fish for pesticide analysis were collected by electrofishing at the
upstream and downstream locations during each sampling period.
Large-sized specimens were taken whenever possible. The fish were
wrapped in aluminum foil (pre-cleaned with hexane), refrigerated and
shipped to the laboratory where they were kept frozen until analyzed.
The samples were analyzed for chlorinated insecticides and poly- aWchlorinated biphenyls (PCBs) by the gas-chromatographic method specified
by the Food and Drug Administration (FDA 1971).
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A Fish collected by electrofishing were identified, measured (total length
O' in millimeters) and weighed (grams) in the field. Fish collected by

seining were preserved in formalin, labeled, and returned to the
laboratory for identification and length measurement. Taxonomic keys
used in the identification of fish included Eddy (1957), Hubbs and Lagler
(1958), and Pflieger (1975). Scientific and common names of all fishes
collected follow Baily (1970).

Scales and spines were collected from selected species for age analysis.
Scale impressions were made on plastic (cellulose acetate) slides and the
age was determined with the aid of a microprojector. The pectoral spine
of ictalurids (catfish) was cut in cross section near the base and
polished. The age was detennined with the aid of a dissecting
microscope.

Stomachs from selected species were excised in the field, preserved in
fonnalin, and returned to the laboratory for analysis. Food items found
in the stomachs were identified to the lowest possible taxonomic level,
enumerated and measured volumetrically by water displacement to the ,

nearest 0.1 ml. Taxonomic keys used to identify food organisms included
Burks (1953), Needham and Needham (1962), Pennak (1953), and Usinger
(1971).

5.4 RESULTS AND DISCUSSION

5.4.1 General Findings{y
A combined total of 637 fish were collected by shocking, seining and hoop
netting in spring, summer and fall,1981. The collection included 27
species distributed among 6 families (Table 5-1). Cyprinids (minnows and
carp) and catostomids (suckers) accounted for both the largest number of
individuals and species. Three species, carp, spotfin shiner and river
carpsucker accounted for nearly 80% of the total catch. Sport fish such
as northern pike, channel catfish, sunfish and bass consti,tuted only a
small percentage of the catch.

Species composition of the fish assemblage in 1981 varied slightly from
the 1980 catch. Four species, suckennouth minnow (Phenacobius
mirabilis), northern hogsucker (Hypentelium nigricans), stonecat (Noturus
flavus), bluegill (Lepomis macrochirus) and largemouth bass (Micropterus
salmoides) were collected in 1981 but not in 1980. Conversely, five
species recorded in 1980 were not encountered in 1981: brassy minnow
(Hybognathus hankinsoni), common shiner (Notropus cornutis), bigmouth
shiner (N. dorsalis), silver redhorse (Moxostoma anisurum) and golden
redhorse (M. erythrurum). No endangered or threatened fish species of
Iowa were collected in 1981.

5.4.2 Electrofishing

Electrofishing yielded 293 individuals representing 19 species in 1981.Cg Carp and river carpsucker were the most abundant species and accounted
,

for 71.3% of the annual electrofishing catch (Table 5-2). The total
,

! number and relative abundance of the major species in 1981 was notably
l similar to results of 1980. Hamilton (1981) reported a total of 360 fish
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TABLE 5-1 SPECIES LIST, NUMBERS AND PERCENT ABUNDANCE OF FISHES COLLECTED h
NEAR THE DUANE ARNOLD ENERGY CENTER, 1981

Percent
Family and Scientific Name(a) Common Name Number Abundance

Clupeidae (herrings)
Dorosoma cepedianum Gizzard shad 1 0.2

Esocidae (pikes)
Esox lucius Northern pike 3 0.5

Cyprinidae (minnows and carps) Unidentified 3 0.5
Cyprinus carpio Carp 76 11.9
Notropis spilopterus Spotfin shiner 284 44.6
N. stramineus Sand shiner 14 2.2
fi. whipplei Steelcolor shiner 1 0.2
Thenacobius mirabilis Suckennouth minnow 1 0.2
Pimephales notatus Bluntnose minnow 5 0.8
P. promelas Fathead minnow 1 0.2
F_. vigilax Bullhead minnow 11 1.7

Catostomidae (suckers)
Carpiodes carpio River carpsucker 145 22.8
C. cyprinus Quillback 12 1.9

[.velifer Highfin carpsucker 9 1.4
Hypentelium nigricans Northern hogsucker 1 0.2
Ictiobus cyprinellus Bigmouth buffalo 11 1.7
Moxostoma macrolepidotum Shorthead redhorse 8 1.3

Ictaluridae (freshwater catfishes)
Ictalurus punctatus Channel catfish 22 3.5
Noturus flavus Stonecat 1 0.2
Polydictis olivaris Flathead catfish 1 0.2

Centrarchidae (sunfishes)
Lepomis cyanellus Green sunfish 1 0.2

L_. humilis Orangespotted sunfish 5 0.8
L. macrochirus Bluegill 2 0.3
Micropterus dolomieui Smallmouth bass 5 0.8
M. salmoides Largemouth bass 2 0.3
Fomoxis annularis White crappie 5 0.8

P_. nigromaculatus Black crappie 7 1.1

Total 637

(a) Scientific and common names follow Bailey (1970).

O
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TABLE 5-2 SPECIES COMPOSITION, NUMBERS AND PERCENT ABUNDANCE OF FISHES
COLLECTED BY ELECTR0 FISHING AT UPSTREAM AND DOWNSTREAM
LOCATIONS NEAR THE DUANE ARNOLD ENERGY CENTER, MAY,
AUGUST, AND NOVEMBER 1981

Above DAEC Below DAEC Total Percent
Species Number Percent Number Percent Number Abundance

Gizzard shad 1 1.0 0 0.0 1 0.3
Northern pike 3 2.9 0 0.0 3 1.0
Carp 21 20.0 52 27.7 73 24.9
Spotfin shiner 6 5.7 2 1.1 8 2.7
Bluntnose minnow 0 0.0 2 1.1 2 0.7
River carpsucker 45 42.9 91 48.4 136 46.4
Quillback 1 1.0 9 4.8 10 3.4
Highfin carpsucker 1 1.0 8 4.3 9 3.1
Bigmouth buffalo 10 9.5 1 0.5 11 3.8
Shorthead redhorse 1 1.0 7 3.7 8 2.7
Channel catfish 1 1.0 7 3.7 8 2.7
Flathead catfish 0 0.0 1 0.5 1 0.3
Green sunfish 0 0.0 1 0.5 1 0.3
Orangespotted sunfish 3 2.9 2 1.1 5 1.7
Bluegill 2 1.9 0 0.0 2 0.7
Smallmouth bass 0 0.0 5 2.7 5 1.7

2 1.9 0 0.0 2 0.7
O Largemouth bass

White crappie 3 2.9 0 0.0 3 1.0
Black crappie 5 4.8 0 0.0 5 1.7

Number of Individuals 105 188 293
Number of Species 15 13 19

Percent of Total Catch 35.8 64.2

O
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collected by electroshock'ing in 1980 compared to 293 in the present
study. Furthennore, carp and river carpsucker accounted .for 71.7% of the a
1980 catch compared to 71.3% in 1981 as noted previously. On an annual W
basis, slightly greater numbers of fish were collected below DAEC (188
individuals) than above DAEC (105 individuals). A similar pattern was
also noted in 1980 (Hamilton 1981) when 270 fish were collected below
DAEC compared to 90 above DAEC.

The number of fish collected by electroff shing increased through the year
at both locations (Table 5-3). A total of only 32 fish were collected by
electrofishing in June compared to 160 in November. Seasonal collections
consistently yielded greater numbers of fish downstream of DAEC than ,
upstream (Table 5-3). Carp and river carpsucker were the most abundant
fish collected during each sampling. Sport fish constituted only a small
fraction of the fish collected by electroff shing.

5.4.3 Seining

A total of 330 fish representing 14 species were collected by seining
during 1981. Cyprinids predominated the catch, representing 10 of the 14
taxa and over 94% of the individuals collected. Spotfin shiners, alone,
constituted nearly 84% of the catch (Table 5-4). Channel catfish and
white crappie were the only sport fish collected and both occurred in
only small numbers.

On an annual basis, numbers of fish collected were slightly larger
upstream of DAEC than downstream. Species composition, however, was g

(
quite comparable between the two locations. No consistent differences in'

abundance or composition were observed between the upstream and down-
stream locations through the year.

The seine catch of 1981 was much smaller than was reported in 1980 when
1,141 individuals were collected (Hamilton 1981). Differences in the
number of individuals collected during the two years was likely related
to differences in water level between the two field years. The largest
number of fish seined in 1980 occurred in May with markedly smaller,

| numbers collected in summer and fall. In contrast, during the present
l

study, only small numbers of fish were collected in May and August and
1arge numbers were encountered in November (Table 5-5).

| 5.4.4 Hoop Netting

Hoop netting yielded only five species of fish totaling 14 individuals
during the 1981 study (Table 5-6). The number of fish collected was
insufficient to allow detennination of any upstream-downstream
differences in fish populations. Similarly sparse numbers of fish were
collected in 1979 and 1980 (Jovanovic 1980; Hamilton 1981).

! 5.4.5 Age Analysis

Scales and spines from 25 fish representing 7 species of sportfish were
analyzed for age detenninatio.1 (Table 5-7). Inasmuch as the sample size h
for each species was quite small, detailed analysis of age and growth was,

|

not possible. However, several general observations based upon
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TABLE 5-3 NUMBER AND PERCENT ABUNDANCE OF FISHES COLLECTED PER 20 MINUTES OF ELECTR0 FISHING
AT EACH SAMPLING LOCATION NEAR THE DUANE ARN0LD ENERGY CENTER, JUNE, AUGUST,
AND NOVEMBER 1981

'

2 June 19 August 17 November
Above DAEC Below DAEC Above DAEC Below DAEC Above DAEC Below DAEC

Species Number % Number % Number % Number % Number % Number %
,

Gizzard shad 0 0.0 0 0.0 1 2.6 0 0.0 0- 0.0 0 0.0
Northern pike 0 0.0 0 0.0 1 2.6 0 0.0 2 3.5 0 0.0
Carp 3 33.3 1 4.3 4 10.3 17 27.4 14 24.6 34 33.0
Spotfin shiner 0 0.0 2 8.7 6 15.4 0 0.0 0 0.0 0 0.0

,

Bluntnose minnow 0 0.0 2 8.7 0 0.0 0 0.0 0 0.0 0 0.0
,

River carpsucker 6 66.7 13 56.5 18 46.2 33 53.2 21 36.8 45 43.7
Quillback 0 0.0 0 0.0 1 2.6 0 0.0 0 0.0 9 8.7
Highfin carpsucker 0 0.0 0 0.0 0 0.0 0 0.0 1 1.8 8 7.8
Bigmouth buffalo 0 0.0 0 0.0 1 2.6 0 0.0 9 15.8 1 1.0
Shorthead redhorse 0 0.0 0 0.0 1 2.6 7 11.3 0 0.0 0 0.0<

Channel catfish 0 0.0 2 8.7 1 2.6 3 4.8 0 0.0 2 1.9on

J. Flathead catfish 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 1.0
" Green sunfish 0 0.0 1 4.3 0 0.0 0 0.0 0 0.0 0 0.0

Orangespotted sunfish 0 0.0 2 8.7 3 7.7 0 0.0 0 0.0 0 0.0
Bluegill 0 0.0 0 0.0 0 0.0 0 0.0 2 3.5 0 0.0
Smallmouth bass 0 0.0 0 0.0 0 0.0 2 3.2 0 0.0 3 2.9
Largemouth bass 0 0.0 0 0.0 1 2.6 0 0.0 1 1.8 0 0.0
White crappie 0 0.0 0 0.0 0 0.0 0 0.0 3 5.3 0 0.0
Black crappie 0 0.0 0 0.0 1 2.6 0 0.0 4 7.0 0 0.0

Number of Individuals 9 23 39 62 57 103,

i Number of Species 2 7 12 5 9 8

.

!
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TABLE 5-4 SPECIES COMPOSITION, NUMBERS AND PERCENT ABUNDANCE OF FISHES ||h I

'

COLLECTED BY SEINING AT UPSTREAM AND DOWNSTREAM LOCATIONS
NEAR THE DUANE ARNOLD ENERGY CENTER, MAY, AUGUST, AND
NOVEMBER 1981

Above DAEC Below DAEC Total Percent
Species

__
Number Percent Number Percent Number Abundance

Cyprinidae 2 1.3 0 0.0 3 0.9
Carp 0 0.0 3 2.8 3 0.9
Spotfin shiner 189 84.8 87 81.3 276 83.6
Sand shiner 8 3.6 6 5.6 14 4.2
Steelcolor shiner 1 0.4 0 0.0 1 0.3
Suckermouth minnow 1 0.4 0 0.0 1 0.3
Bluntnose minnow 3 1.3 0 0.0 3 0.9
Fathead minnow 1 0.4 0 0.0 1 0.3
Bullhead minnow 4 1.8 7 6.5 11 3.3
River carpsucker 1 0.4 1 0.9 2 0.6
Northern hogsucker 1 0.4 0 0.0 1 0.3
Channel catfish 11 4.9 1 0.9 12 3.6
Stonecat 0 0.0 1 0.9 1 0.3
White crappie 0 0.0 1 0.9 1 0.3

Number of Individuals 223 107 330
Number of Species 11 8 14 g
Percent of Total Catch 67.6 32.4 W

O
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TABLE 5-6 FISH SPECIES COLLECTED WITH BAITED HOOP NETS (a) AT EACH SAMPLING LOCATION NEAR THE DUANE
ARNOLD ENERGY CENTER, MAY, AUGUST, AND NOVEMBER 1981

21 May(b) 19 August 17 November
Species Above DAEC Below DAEC Above DAEC Below DAEC Above DAEC Below DAEC

River carpsucker 2 1 4

Quillback 1 1

Channel catfish 2
White crappie 1

Black crappie 1 1

Number of Individuals 4 2 4 3 0 1

Number of Species 2 2 1 3 0 1

(a) Sample of approximately 24 hr duration.

(b) Indicates the date that the hoop net was lifted.
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TABLE 5-7 AGE OF SELECTED FISH SPECIES COLLECTED NEAR THE DUANE

ARNOLD ENERGY CENTER, MAY, AUGUST AND NOVEMBER 1981

Length Weight Age
Date

Collected Location Species (mm) (g) Class

21 May Downstream Black crappie 200 105 III

19 August Upstream Northern pike 590 1000 III

Channel catfish 205 65 III

Largemouth bass 210 135 III

Black crappie 134 31 11

Downstream Channel catfish 298 215 IV

Channel catfish 366 385 V

Smallmouth bass 402 950 IV

Smallmouth bass 465 1250 V

White crappie 173 60 II

Black crappie 194 110 III

17 November Upstream Northern pike 726 2700 III

Bluegill 100 20 II

Bluegill 185 137 III

Largemouth bass 387 920 III

O White crappie 141 28 II

U White crappie 158 40 II

Black crappie 160 50 II

Black crappie 157 37 II

Black crappie 265 297 III

Black crappie 250 190 III

Downstream Channel catfish 220 73 IV
Smallmouth bass 180 76 II

Smallmouth bass 303 345 III

Smallmouth bass 398 850 IV

k)
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comparisons with published inforTnation on growth from other areas yield:d
some interesting observations. Growth of the top carnivore sport fish,
northern pike, largemouth bass and smallmouth bass appeared to be quite
good in comparison to published information fran several areas in the
Midwest (Carlander 1969, 1977). Growth was particularly good among the $,

'

older year classes in each of these species. Growth of remaining sport
species sampled, black crappie, white crappie, bluegill and channel
catfish appeared to be in the average to below average range for the
region. These general observations on growth are no reflection of DAEC
operation; moreover, they reflect the characteristics of the Cedar River
food chain. Apparent differences in the growth achieved by the various
species likely reflects the availability of abundant forage for top
consumers and competition for limited forage among the bluegill, crappies
and channel catfish. The size distribution of all fish collected near
DAEC in 1981 is summarized in Table 5-8.

5.4.6 Food Habit Studies

Stomach contents were examined from seven species of sport fish collected
during 1981 (Tables 5-9 through 5-11). The northern pike, smallmouth
bass and largemouth bass examined were frequently empty, but based upon
individuals with food remains, appeared to be feeding primarily on forage
fish, crayfish and occasionally frogs. Black crappie, white crappie,
bluegill and channel catfish appeared to rely heavily upon macroinverte-
brate forage, particularly aquatic insects. Results of these 1981
analyses were consistent with the known diet preferences for these
species at the size ranges examined.

5.4.7 Fish Survival Studies g
Effects of the discharge upon fish in the Cedar River was examined by
holding fish in the discharge (Location 5) and at two locations in the
river (Locations 2 and 3). Mortalities were minimal at all three
locations with survival rates ranging from 80 to 90% among the three sets
of test fish (Table 5-12). High survival rates (90%) at Location 5
suggested that a short-term (48 hr) exposure to the discharge would be of
little threat to many fish species indigenous to the Cedar River.

5.4.8 Pesticide Analyses

Levels of chlorinated insecticides and PCB's were low in all samples
(Table 5-13). Concentrations of PCB's were well below the tolerance
level (2.0 ppm) specified by the Food and Drug Administration (FDA 1979)
for edible fish.

I

5.5 SUMMARY AND CONCLUSIONS

1. Endangered or threatened fish species of Iowa were not collected
I

during the present study.

2. Predominant species collected by electrofishing were the river
carpsucker and carp, while the spotfin shiner composed the majority
of the fish collected by seining. Game species were collected in low
numbers with all sampling methods, g

3. Slightly greater numbers of species and individuals were collectedj

| downstream of DAEC than upstream of the station.

l 5-18
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TABLE 5-8 SPECIES COMPOSITION AND SIZE DISTRIBUTION OF FISHES COLLECTED
BY ALL SAMPLING METHODS NEAR THE DUANE ARNOLD ENERGY CENTER,
MAY - NOVEMBER 1981

Length (mm) Weight (g)
Species Number (a) Mean Range Mean Range

10.0 -Gizzard shad 1 102 -

Northern pike 3 599 482-726 1440.0 620-2700
Cyprinidae 3 31 27-34 (b)
Carp 76 .383 52-535 809.0 2-1700
Spotfin shiner 117 65 30-78 1.7 0.5-4.5
Sand shiner 14 53 41-67 1.4 0.5-3.5
Steelcolor shiner 1 74 - 4.0 -

Suckermouth minnow 1 86 - 7.0 -

Bluntnose minnow 5 60 35-80 3.0 0.5-6.5
Fathead minnow 1 57 - 2.0 -

Bullhead minnow 11 51 41-68 1.5 1.0-3.5
River carpsucker 145 284 41-483 292.1 0.5-1010
Quillback 12 301 200-382 306.9 105-620
Highfin carpsucker 9 290 238-360 290.6 150-580
Northern hogsucker 1 256 - 165.0 -

Bigmou_th buffalo 11 344 312-388 601.4 455-800
Shorthead redhorse 8 327 280-375 338.1 205-505

Q 8.0Stonecat 1 86 - -

Channel catfish 22 137 35-445 81.5 0.5-745
Flathead catfish 1 72 - 3.0 -

Green sunfish 1 60 - 3.5 -

Orangespotted sunfish 5 50 40-65 1.6 0.5-4.0
Bluegill 2 143 100-185 78.5 28-137
Smallmouth bess 5 350 180-465 694.2 76-1250
Largemouth bass 2 299 210-387 527.5 135-920
White crappie 5 143 59-186 44.8 1-95
Black crappie 7 222 134-265 117.1 31-297

(a) Represents number of fish measured.
(b) Weights not taken.

O
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TABLE 5-9 RELATIVE ABUNDANCE OF FOOD ITEMS FOUND IN THE STOMACHS OF SELECTED SPORT FISH
NEAR THE DUANE ARNOLD ENERGY CENTER, 21 MAY 1981

Percent
Sampling Location Total
and Species (length) Food item Number Volume (ml) Volume

Below DAEC

Black crappie (200 nm) Unid. minnow I 0.9 69.2
,

Heptageniidae 1 <0.1
Baetidae 1 <0.1
Hydropsychidae 1 <0.1s
Hydropsyche orris 2 <0.1
Nematoda 1 <0.1
Chironomidae (adult) 1 <0.1
Plant seeds

5(a)
<0.1

Unrecognizable - 0.4 30.8

(a) Uncountable items.
E$
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TABLE 5-10 RELATIVE AB'INDANCE OF FOOD ITEMS FOUND IN THE STOMACHS OF SELECTED SPORT FISH

NEAR THE DUANE ARN0LD ENERGY CENTER, 19 AUGUST 1981
Percent

Sampling Location Total
and Species (length) Food Item Number Volume (ml) Volume

.

Above DAEC

Northern pike (590 m) None(a)

Channel catfish (205 m) Hydropsychidae 3 <0.1
Hydropsyche orris 1 <0.1
Potamyia flava 3 <0.1
Plant seeds 2 0.1 100.0

Largemouth bass (210 m) None

Black crappie (134 mm) Gerridae 10 0.1 50.0
Corixidae 1 <0.1
Dicrotendipes sp. pupae 1 <0.1m

h Chironomidae pupae 1 <0.1
Gastropoda 1 <0.1~

-(b) 0.1 50.0Fish remains

Below DAEC

Channel catfish (366 m) Baetidae 1 <0.1
Chironomidae (adult) 3 0.1 33.3
Sphaerium sp. 1 0.1 33.3
Pisidium sp. 1 <0.1
Plant fragments - 0.1- 33.3'

Channel catfish (298 m) Plant fragments - 3.8 100.0

Smallmouth bass (465 m) None

Smallmouth bass (402 mm) Orconectes virilis 1 14.5 74.4
'

Cyprinus carpio 1 5.0 25.6

White crappie (173 mm) Gastropoda 1 0.1 100.0
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TABLE 5-10(CONT.)
Percent

Sampling Location Total
and Species (length) Food Item Number Volume (mil Volume

Black crappie (194 m) Baetidae 1 <0.1
Unid. minnow 1 1.1 100.0

(a) Stomach was empty.
(b) Uncountable items.

.
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TABLE 5-11 RELATIVE ABUNDANCE OF FOOD ITEMS FOUND IN THE STOMACHS OF SELECTED SPORT FISH4

NEAR THE DUANE ARNOLD ENERGY CENTER, 17 NOVEMBER 1981
hercent
TotalSampling Location

and Species (length) Food Item Number Volume (ml) Volume

Above DAEC

Northern pike (726 m) Carpiodes sp. I 200.0 100.0

Bluegill (100 m) Chironomidae 2 <0.1 100.0

0.3 60.0Bluegill (185 m) Chironomidae 67(a) 0.2 40.0Unrecognizable -

Largemouth bass (387 m) Frog 1 18.0 100.0

White crappie (141 mm) Chaoborus sp. I <0.1 100.0

White crappie (158 mm) None(U)

Black crappie (160 mm) None

Black crappie (157 m) Chaoborus sp. 8 0.1 100.0

Black crappie (265 m) None

Black crappie (250 m) Chaoborus sp. 3 <0.1 100.0

Below DAEC

Channel catfish (200 m) Heptageniidae 1 <0.1 50.0^
Un;ecognizable- - <0.1 50.0

'

Channel catfish (220 m) None

Smallmouth bass (180 mm) Heptageniidae 18 0.5' 100.0

-

,

4
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TABLE 5-11 (CONT.)
Percent

Sampling Location Total
and Species (length) Food Item Number Volume (ml) Volunie

Smallmouth bass (303 mm) Heptageniidae 6 0.6 54.5
Corixidae 1 <0.1
Unid. minnow I 0.S 45.5

Smallmouth bass (398 mm) Astacidae 1 2.5 32.1
Green sunfish 1 1.0 12.8
Fish remains - 4.3 55.1

(a) Uncountable items. ~

(b) Stomach was empty.

T
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TABLE 5-12 RESULT S OF 48-HR LIVE BASKET EXPERIMENTS ON CHANNEL CATFISH IN
THE CEDAR RIVER AND DISCHARGE CANAL OF THE DUANE ARNOLD ENERGY,

,

! CENTER, 18-20 AUGUST 1981

Number of Live Or9anisms Temperature *C
Time (hr) Time thr)

Station 0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 35 42 48

2a 10 10 10 10 10 9 8 8 8 21.8 23.5 22.2 21.1 22,0 23.4 22.6 21.6 22.8

i 3b 10 10 10 10 10 10 9 9 9 21.8 23.7 22.6 21.1 22.1 23.5 22.6 21.6 23.6

Sc 10 10 10 10 10 9 9 9 9 22.1 24.3 23.9 20.6 24.3 23.4 22.4 21.6 26.4

9'
UI (a) Immediately above the Duane Arnold Energy Center.

(b) Immediately below the Center's discharge.
(c) In the discharge canal .

'

)
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TABLE 5-13 CONCENTRATIONS OF CHLORINATED PESTICIDES AND PCB's IN FISH COLLECTED FROM THE CEDAR
RIVER NEAR DUANE ARNOLD ENERGY CENTER, 1981

Concentration ( g/kg)
Total TotalSampling Date

and Lu:ation Species (length) Aldrin Heptachlor @ dane Oieldrin Endrin Metnonychlor DDTs PCBs

2 June
Upstream River carpsucker (375 m) <0.07 0.19 0.31 6.0 <0.1 <0.7 15.8 46

Carp (467 m) <0.07 0.21 0.20 2.2 0.1 <0.7 37.7 56

Downstream River carpsucker (335 m) <0.07 0.33 0.36 11.4 <0.1 <0.7 26.1 85
River carpsucker (305 m) <0.07 0.55 0.60 17.4 <0.1 <0.7 32.8 78

19 August
Upstream Carp (390 m) <0.2 <0.2 <0.1 6.6 <0.5 <0.2 7 3

River carpsucker (335 m) <0.2 <0.2 <0.1 13.1 <0.5 <0.2 13 11

Northern pike (590 m) <0.2 <0.2 <0.1 2.7 <0.5 <0.2 15 13

. nstream Carp (467 m) <0.2 <0.2 <0.1 13.3 <0.5 <0.2 9 9
River carpsucker (330 m) <0.2 <0.2 <0.1 <0.3 <0.5 <0.2 5 51

Smallmouth bass (402 m) <0.2 <0.2 <0.1 2.7 <0.5 <0.2 7 8

17 November
Upstream Carp (535 m) 0.2 0.2 0.1 12.3 0.5 0.2 78 104*

Northern pike (726 m) 0.2 0.2 0.1 3.6 0.5 0.2 13 25N
* Largemouth bass (387 m) 0.2 0.2 0.1 3.9 0.5 0.2 14 25

Downstream Carp (472 m) 0.2 0.2 0.1 25.9 0.5 0.2 49 119
Channel catfish (220 m) 0.2 0.2 0.1 36.5 0.5 0.2 21 54
Smallmouth bass (398 m) 0.2 0.2 0.1 14.9 0.5 0.2 17 29

e
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s 4. Seasonally, the total catch of fish was highest in November and
lowest in June. .

5. Growth of top consumer sport fish appeared to be much better in the
Cedar River near DAEC than in many areas in the Midwest.

6. Survival studies indicated that 48 hr exposure to discharge waters
represents little threat to most ' species indigenous to the Cedar
River near DAEC.

The levels of chlorinated insecticides and PCB's were low in all fish7.
analyzed.

8. There was no evidence that operation of the power station was
adversely affecting the fish community of the Cedar River.
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6.0 IMPINGEMENT /ENTRAINMENT

6.1 INTRODUCTION

A fish impingement study was conducted at the Duane Arnold Energy Center
(DAEC) from January to December 1981, as part of the operational
environmental monitoring program that has been conducted continuously
since 1974. In addition, phytoplankton, zooplankton and ichthyoplankton
were sampled to detennine the extent of entrainnent of these organisms by
the DAEC. The specific objectives of the study were:

1. to identify the occurrence and number of adult and juvenile fish
impinged on the station's intake screens;

,

2. to assess the impingement rates of fish at the Duane Arnold
Energy Center:

3. to estimate the phytoplankton, zooplankton, and ichthyoplankton
species composition and abundance at the intake location;

4. to estimate the phytoplankton biomass in tenns of milligrams of
chlorophyll _a_ per cubic meter of water at the intake location;
and

5. to relate the above data to the volume of water entering the
station.

6.2 HISTORICAL REVIEW,

Impingement studies were initiated at DAEC in 1974. Only two trash
basket counts were made the first year of sampling (Mcdonald 1975). From
1975 through 1980, impinged fish were counted daily, and on four dates
each year impinged fish were identified and their lengths and weights
recorded (Mcdonald 1976, 1977, 1978, 1979; Jovanovic and Alberico 1980;
Dvorak and Hamilton 1981). Impingement during the 1975 through 1980
study period was low, ranging from 104 to 651 fish per year. The
majority of fish identified on four sampling dates during each of those
six years were young-of-the-year channel catfish.

Entrainnent studies have been conducted at DAEC since 1974. Phyto-
plank +cii, zooplankton, and ichthyoplankton samples were collected at the
;ntake structure on three dates each in 1974 and 1975, and on four dates
each in 1976 through 1980 (Mcdonald 1975, 1976, 1977, 1978, 1979;
Jovanovic and Alberico 1980; Dvorak and Hamilton 1981). Phytoplankton
and zooplankton densities were reported in different units from year
to year, therefore making comparisons among the years difficult.

Phytoplankton densities were lowest during the February or March sampling
of each year, and were usually highest during the August or October
sampling. The lowest phytoplankton densities were recorded during
February 1979 (275 units /ml), and the highest densities (1,134,000
units /ml) occurred during October 1974. Diatoms were usually more

OG
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abundant than any of the other phytoplankton divisions (Mcdonald 1975,
1976, 1977, 1976, 1979; Jovanovic and Alberico 1980; Dvorak and Hamilton g

T
1981).

There was no consistency among months in tne highest and lowest zoo-
plankton densities observed during 1974-1980. Mean yearly zooplankton
densities were greatest in 1980 (23,685 organisms /m3) and lowest in 1978
(318 organisms /m3). Rotifers were usually more abundant than any other
major zooplankton group (Mcdonald 1975, 1976, 1977, 1978, 1979; Jovanovic
and Alberico 1980, Dvorak and Hamilton 1981).

Ichthyoplankton samples were void of organisms in 1974, 1975, 1977 and
1980. Only three fish eggs were collected in 1976 (May 11), and only
cyprinid larvae were collected in 1978 (July 31) (Mcdonald 1975, 1976,
1977, 1978, 1979). A total of 12 fish larvae were collected in 1979; 11
catostomids in May and one carp (Cyprinus carpio) in August (Jovanovic
and Alberico 1980).

The volume of water drawn into the station for condenser cooling is 24.5
cfs. This volume represents a variable percentage of the total river
flow depending on the river discharge on any particular date. Histori-
cally, the percentage of river flow entering the station was highest
during the February 1977 sampling date (6.0%). Because the percentage
has always been small, phytoplankton, zooplankton, and ichthyoplankton
entrainment was never considered to be a significant problem at the DAEC
(Mcdonald 1975, 1976, 1977, 1978, 1979; Jovanovic and Alberico 1980;
Dvorak and Hamilton 1981). g

I 6.3 FIELD AND ANALYTICAL PROCEDURES

| 6.3.1 Impingement

Daily counts of fish collected in the trash baskets at the station's
,

| intake were made by station personnel frnm January through December 1981.
Each daily count represented the number of fish impinged over a 24-hour
period. On four sampling dates (20 February, 22 May,18 August, and
1R November) 24-hour trash basket counts were made by EA personnel. The

| fish collected on those four dates were identified to the lowest possible
I taxonomic level and their individual lengths (millimeters) and weights

(grams) were recorded. >

6.3.2 Entrainment

6.3.2.1 Field Procedures

Single samples to determine the species composition and abundance of
entrained phytoplankton, and chlorophyll a concentration were collected

|
from the intake location (Figure 1-1, Chapter 1) on 19 February, 20 and

| 21 May,19 August, and 17 and 18 November 1981 using a 6-liter Kemmerer
! water sampler. Samples for phytoplankton species composition and
i abundance were placed into 0.25 liter plyethylene bottles, preserved at hthe time of collection with 1.0% Lugol's solution and transported to the

| 6-8
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laboratory for analysis. Samples for phytoplankton chlorophyll a
analyses were placed into 3.8 liter cubitainers, iced, and transported to

O the iaboratory uanceserved.

Single samples to determine the species composition and abundance of
entrained zooplankton were collected fran the intake location on
19 February, 21 May,17 August and 18 November 1981 by placing a 30 cm
diameter, No. 25 mesh (64 um aperture), conical plankton net horizontally
in the current of the river for a measured length of time. The river
current was also measured in conjunction with the collection of the
zooplankton sample. The zooplankton samples were placed in glass jars,
and immediately anesthetized with menthol crystals which relax the body
structure of the Rotifera thereby facilitating identification. Within a
few hours of collection, the samples were preserved with 5% formalin, and
transported to the laboratory for analysis.

Ichthyoplankton entrainment sampling was conducted quarterly
(19 February, 21 May,17 August and 18 November). Samples were collected
in the river adjacent to the intake bar grill using a 0.5 m diameter
conical plankton net with a mesh aperture of 571 pm (No. O mesh). The
net was held stationary in a horizontal position and allowed to sample
for 5-10 minutes.

Two ichthyoplankton samples were obtained for each sampling period; one
collected within 1 m of the surface, and the other collected within 1 m
of the bottom. A General Oceanics Model 2030 digital flow meter was
mountad in the center of the net mouth to detemine the volume of water

Q filtered. In addition, a Marsh-McBirney Model 20 electromagnetic current
meter was used to measure current velocity at the intake at the time of
sampling. Surface water tenperatures were recorded prior to sampling
using a Whitney Model IC-SA themistor. Samples were preserved in
formalin and transported to the laboratory for analysis.

6.3.2.2 Laboratory Procedures

The samples used to detemine entrained phytoplankton species composition
and abundance were analyzed with the ir:verted microscope method as
described in Chapter 3.

Three subsamples were withdrawn from each unpreserved phytoplankton
sample and analyzed for chlorophyll a content. Each subsample was
filtered through Whatman GF/C glass Tiber filters on a thin layer of
MgC0 , eluted for at least 24 hours with 90% acetone, and subjected to3
ultrasonic disruption. The subsamples were then centrifuged and their
fluorescence determined before and after the addition of 1 N hcl
(Lorenzen1966). The general equation of Strickland and Parsons (1972)
was used to calculate the ghlorophyll a_ concentration in milligrams percubic meter of water (mg/m ).

The samples for detemining species composition and abundance of en-
trained zooplankton were analyzed using a subsampling and stratified
counting technique. The samples were first concentrated or diluted so

Q there was a suitable working density of organisms in a 1 to 5 mi
subsample. A minimum of two subsamples, yielding at least 300 organisms,

6-9
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,,ere analyzed per sample. Subsamples were placed in a Bogorov counting
chamber and examined with a Bausch and Lomb stereozoom dissection
microscope at 10-70X magnification. Any organisms which were difficult g'

to identify were removed from the counting chamber and mounted on glass
slides for further examination using a Leitz SM Lux research microscope.

All Crustacea were idertified to species with the exception of immature
copepods which were categorized as nauplii, calanoid copepodites or
cyclopoid copepodites. Unidentifiable immature forms of daphnids were
trantified to genus. All Rotifera were identified to genus with the
exception of the rotifers of Class Bdelloidea, which when preserved with
fonnalin are usually identifiable only to class. Identifications were
made using current appropriate taxonomic keys.

Ichthyoplankton samples were placed in a white enamel pan and examined
for fish eggs and larvae under a magnifying lens equipped with a
fluorescent light. Specimens were not found in any of the samples;
therefore, no other analytical procedures were necessary.

6.4 RESULTS AND DISCUSSION

6.4.1 Impingement

A total of 322 fish were impinged during 1981 at the Duane Arnold Energy
Center (Table 6-1). The highest impingement rates occurred in the winter
months, particularly February and March, when 71 and 127 fish were
impinged, respectively. Few fish were impinged throughout the spring,
summer and fall with monthly impingement ranging from zero to 14 fish. $
On four scheduled dates, EA personnel performed the impingement sampling
and analyzed the impinged fish. The fish collected on each date repre-

sented those impinged over a 24-hour period. Of the 29 impinged fish
observed by EA personnel during this study, 27 were collected on
20 February. Of the fish collected on 20 February, there were eleven
each of spotfin shiner and sand shiner, two each of river carpsucker and
channel catfish, and one green sunfish (Table 6-2). One stonecat and one
channel catfish were collected on May and November sampling dates,
respectively. No fish were present in the August impincement sampling.

6.4.2 Entrainment,

Densities of total phytoplankton increased from the seasonal minimum in
February of 13,500 units /ml to the maximum in August (97,000 units /ml)

|

(Table 6-3). The peak abundance reported in 1980 was 127,000 units /ml!

(Ovorak and Hamilton 1981). Diatoms dominated the community in all
sampling months. The centric diatom, Stephanodiscus invisitatus, was
abundant throughout most of the study period, and composed over 62% of

,

i the total phytoplankton in November. The dominant taxa from the August
I sampling was the diatom Skeletonema potamos, which constituted over 80%

of the algal assemblage.

3 in aPhytoplankton chlorophyl] a concentrations ranged from 11.973 mg/m
| February to 140.428 mg/m in May (Table 6-4). Maximum values in May W3

; could be attributable to an increase in algal abundance. Densities of

6-10
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TABLE 6-1 DAILY NUMBERS OF FISH IMPINGED AT THE DUANE ARN0LDO- ENERGY CENTER, JANUARY - DECEMBER 1981
! -

' Day of
1 the Month Jan Feb Mar Apr Mm Jun Jul. Am Sep Oct Nov Dec

1 1 2 1 5 0 0 0 0 0 0 0 0
;

2 0 3 0 1 0 0 0 0 0 1 0 0
.
'

3 0 1 0 2 0 0 0 0 0 0 0 0

4 3 0 0 3 0 0 0 0 0 0 0 0
,

5 1 2 10 1 0 0 0 0 0 0 0 0

6 0 5 2 2 0 0 0 0 0 0 0 0

7 0 2 4 0 0 0 0 0 0 0 0 0

8 0 2 2 0 0 0 0 0 1 0 0 0

9 0 0 3 2 0 1 0 0 0 0 1 1

10 0 0 4 2 0 0 0 0 0 0 0 0

11 0 0 5 0 0 0 0 0 0 0 0 0

12 0 0 2 0 0 0 0 0 0 0 2 04

13 0 2 4 0 0 0 0 0 0 0 0 0

14 0 0 5 3 0 0 0 0 0 0 0 0
i 15 2 1 9 0 0 0 0 0 0 0 4 0

16 0 0 3 0 0 0 0 0 0 0 1 1

0(a) 0 0(a) 0
017 1 1 12 0 0 0 0

0 0 0 1 018 0 1 4 0 0 0 0

19 0 6 6 0 0 0 0 0 0 0 0 0

n 20 3 27(a)12 0 0 1 0 0 0 0 0 0i

0 0 0 0 0 0
0(a)0v 21 2 0 16 04

1 0 0 0 0 2 0 022 0 0 3 1

23 18 0 2 0 0 0 0 0 0 0 0 3'

i 24 0 1 7 1 0 0 0 0 0 .0 3 0

25 0 3 2 2 0 -0 0 0 0 0 0 0

26 0 8 4 0 0 0 0 0 0 0 0 0

27 1 2 0 0 0 0 0 0 0 0 1 0

28 3 2 0 1 0 0 0 0 0 1 0 0

29 3 0 1 0 0 0 0 0 10 4 3
,

'

30 2 5 1 0 0 0 0 0 0 2 0

31 9 0 0 0 0 0 2
j

Total 49 71 127 28 1 2 0 0 1 14 19 10

| Annual Total 322

(a) Dates that impingement collections were made by EA personnel.

i

i

|O
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TABLE 6-2 SPECIES COMPOSITION AND SIZE DISTRIBUTION OF QUARTERLY FISH
IMPINGEMENT COLLECTIONS AT DUANE ARNOLD ENERGY CENTER, 1981

Collection Date Total Length (mm) Weight (g)
and Species Number Mean Range Mean Range

20 February

Spotfin shiner 11 59 47-74 2.0 1.0-4.0
Sand shiner 11 39 32-46 0.6 0.5-1.0
River carpsucker 2 42 40-43 1.0 -

Channel catfish 2 95 80-110 7.3 4.5-10.0
3.0Green sunfish 1 70 --

22 May

10.0Stonecat 1 92 --

18 August

No fish impinged

18 November

14.5 - $Channel catfish 1 122 -

e
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TABLE 6-3 DENSITY AND PERCENT OCCURRENCE OF DOMINANT TAXA, MAJOR DIVISIONS AND TOTAL
PHYTOPLANKTON COLLECTED QUARTERLY FROM THE CEDAR RIVER AT THE INTAKE
LOCATION OF THE DUANE ARNOLD ENERGY CENTER, 1981

19 February 21 May 19 August 17 November -

Taxa Units /ml % units /ml % Units /ml 1 Units /ml 1

Comphonema parvulum 1673 12.35 0 0.00 193 0.20 0 0.00
Nitzschia acicularis 57 0.42 3833 6.72 774 0.80 1060 3.02
Nitzschia linearis 3430 25.33 0 0.00 193 0.20 499 1.42
skeletonema potamos 0 0.00 0 0.00 78539 80.92 187 0.53
Stephanodiscus invisitatus 6096 45.01 26367 46.21 1838 1.89 21941 62.56
Stephanodiscus tenuis 0 0.00 6638 11.63 0 0.00 6109 17.42

Total Bacillariophyta 12759 94.21 41233 72.27 86954 89.59 32351 92.23

Micractinium pusillum 0 0.00 4441 7.78 0 0.00 0 0.00
Scenedesmus acuminatus 106 0.79 3717 6.51 242 0.25 592 1.69

Total Chlorophyta 712 5.26 14142 24.78 4885 5.03 2026 5.78

Total Cyanophyta 0 0.00 1403 2.46 4643 4.78 636 1.81

Total Euglenophyta 0 0.00 187 0.33 387 0.40 0 0.00

Total Pyrrhophyta 71 0.52 0 0.00 0 0.00 0 0.00

" Total Cryptophyta 0 0.00 94 0.16 193 0.20 62 0.18 l

! Total Phytoplankton 13542 57058 97062 35075
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TABLE 6-4 QUARTERLY CI:LOROPHYLL a CONCENTRATIONS (mg/m ) FROM SAMPLES

COLLECTED IN THE CEDAR RIVER AT THE INTAKE OF THE 00ANE
-

'
*

ARNOLD ENERGY CENTER, 1981

Location Rep 19 February 20 May 19 Aucust 18 November

intake A 13.262 133.371 78.329 105.020

8 13.127 141.840 99.499 102.327

C 9.530 146.074 86.797 94.249

Mean 11.973 140.428 88.208 100.532

/

O

i

9

O
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phytoplankton at Location 2, immediately upstream from the intake,
increased sig9ificantly free. early to late Mgy. Mean concentrations ofto 62.700 mg/m3chlorophyll a in 1980 varied from 7.367 mg/m

The highest observed zooplankton densitigs at the intake locationoccurred in February (52,000 organisms /m ) when populations would
nonnally be low in response to reduced water temperatures and other
abiotic factors (Table 6-5). In August, when densities are typically
high due to increased production, minimum values were observed. As in
the previous year's study (Dvorak and Hamilton 1981) rotifers dominated
the community in all months, composing .from 77% to 98% of the total
zooplankton. The densities in 1981 were lower than those reported in
1980. The most abundant rotifer taxa in 1981 were Brachionus, Keratella,
polyarthra, and Synchaeta. The only copepods encountered were immature
forms. Cladocerans were absent to rare in samples collected.

No ichthyoplankton (fish eggs and larvae) were collected during the
quarterly sampling program. The seasonal occurrence of ichthyoplankton
in the drift, reported by Latvaitis (1976) for the Mississippi River and
Bliss (1977) for the Missouri River, was from April through August with a
peak density in June and July. Therefore, it is probably that only one
or two sampling periods coincided with the reproduction and early life
history periods of fish species inhabiting the Cedar River. Conse-
quently, the data provided little insight inte the seasonal occurrence
and abundance of ichthyoplankton or possible entrainment effects on the
fish community.

The percentage of the total river flow entering the station on each ofp> the entrainment sampling dates of 1981 is presented in Table 6-6. Thet
highest percentage recorded during 1981 was 1.26 in February. The
relatively small portion of the river entering the station indicated
there was little likelihood that entrainment at the Duane Arnold Energy
Center affected the phytoplankton, zooplankton or ichthyoplankton
populations of the river on the scheduled sampling dates.

6.5 SUMMARY AND CONCLUSIONS

1. Fish impingement rates at the Duane Arnold Energy Center were low
throughout 1981. Only 322 fish were impinged during the year with
most of the impingement occurring during the winter. Based on these
low numbers, impingement by the station had no appreciable impact on
fish populations in the river during 1981.

2. Phytoplankton densities at the intake location reached a maximum of
97,000 units /ml in August. Diatoms dominated the community in all
sampling months.

3. Phytoplankton biomass jn tenns of chlorophyll a content ranged from11.973 to 140.428 mg/m , and was particularly liigh on the May
sampling date.

34. Zooplankton densities ranged from 301 to 52,000 organisms /m . These !
p densities were lower than those reported in the 1980 study period. ;

V The zooplankton community was dominated by rotifers on every sampling '

date. |
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TABLE 6-5 MEAN ABUNDANCE AND PERCENT OCCURRENCE OF ZOOPLANKTON IDENTIFIED FROM ENTRAINMENT SAMPLES
COLLECTED QUARTERLY IN THE CEDAR RIVER NEAR THE DUANE ARNOLD ENERGY CENTER, 1981

19 February 21 May 17 August 18 November

Taxa No./m3 % No./m3 % No./m3 % No./m3 %

nauplii 871 1.65 375 3.64 48 15.95 161 10.28
calanoid copepodites 13 0.03 0 0 0 0 0 0
cyclopoid copepodites 54 0.10 33 0.32 13 4.32 4 0.25

TOTAL COPEP0DA 938 1.78 408 3.96 61 20.27 166 10.52

Alona circumfimbriata 0 0 0 0 0 0 4 0.25
Bosmina longirostris 0 0 0 0 5 1.66 4 0.25
Chydorus sphaericus 0 0 0 0 0 0 0 0

hoina micrura 0 0 0 0 3 1.00 8 0.50

TOTAL CLA00CERA 0 0 0 0 8 2.66 . 16 1.00

Asplanchna spp. 502 0.95 0 0 0 0 0 0

Bdelloid Rotifera 167 0.32 103 1.00 17 5.65 55 3.51
Brachionus spp. 39,176 74.38 2,166 21.01 182 60.47 592 37.60
Cephalodella spp. 0 0 206 2.00 0 0 55 3.51
Colurella spp. 0 0 0 0 0 0 4 0.25
Conochilus spp. 1,674 3.18 0 0 0 0 0 0

Euchlanis spp. 1,339 2.54 0 0 0 0 24 1.51
F11 inia spp. 167 0.32 0 0 0 0 4 0.25
Keratella spp. 502 0.95 6,292 61.03 21 6.98 79 5.01
Notholca spp. 3,851 7.31 0 0 4 1.33 63 4.01
Polyarthra spp. 3,348 6.36 103 1.00 0 0 268 17.04
Synchaeta spp. 335 0.64 1,031 10.00 0 0 197 12.53
Testudinella spp. 0 0 0 0 0 0 4 0.25
Unidentified Rotifera 670 1.27 0 0 8 2.66 47 3.01

TOTAL ROTIFERA 51,733 98.22 9,901 96.04 232 77.08 1,392 88.48

TOTAL ZOOPLANKTON 52,670 10,309 301 1,574

O O O
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TABLE 6-6 PERCENTAGE OF TOTAL CEDAR RIVER FLOW ENTERING THE DUANE
ARN0LD ENERGY CENTER ON THE ENTRAINMENT SAMPLING DATES,O '

1981

River Flow at Percent
Date ' Cedar Rapids (cfs) (a) Entering Plant

February 19 1940 1.26

May 20 2730 0.90
May 21 2490 0.98

August 17 4000 0.61
August 19 4780 0.51

November 17 2400 1.02
November 18 2380 1.03

(a) Data. for the Cedar River at Cedar Rapids, Iowa obtained fran
U.S. Geological Survey, Iowa City, Iowa.
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5. No fish eggs or larvae were collected during the 1981 entrainment
( sampl i ng.

6. Phytoplankton and zooplankton populations in the Cedar River were
probably not affected by entrainment at the Duane- Arnold Energy
Center.

7. The ichthyoplankton data obtained during the present study were
insufficient to assess entrainment impact, however, based on the low
percentage of river water utilized by the station for cooling
purposes, the level of impact was probably minimal.
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7. CORBICULA SURVEY

Q
V 7.1 INTRODUCTION

The United States Nuclear Regulatory Commission (NRC) issued a bulletin
(IE Bulletin 81-03) on 10 April 1981 describing blockage of service water
flows through the containment cooling units (CCOs) of a nuclear facility
( Arkansas Nuclear One, Unit 2) owned by Arkansas Power and Light Company.
Inspection of the cooling system revealed extensive plugging of the CCUs
by the Asiatic clam (Corbicula sp.). This discovery and the resultant
inability of the safety systems to perform their intended safety
functions, prompted the NRC to issue a directive to all licensees of
nuclear facilities to detennine if Corbicula sp. were present in their
station's fire or safety systems or in the local environment.

In response to the NRC directive, Iowa Electric Light and Power Company
initiated a sampling program at Duane Arnold Energy Center (DAEC) to
determine the presence or absence of Corbicula sp. This report presents
results of that study.

7.2 HISTORICAL REVIEW

Corbicula was introduced into the west coast of the United States in the
1930's and has since spread across the southern states of this country
(Sinclair 1971). This exotic species has been reported as far east as the
Potomac River system by Britton (1981); as far north as the Minnesota and
St. Croix Rivers by Cummings and Jones (1978) and Fuller (1978),

O resPectiveis aad from numerous locations in the upper mississippi aiver
(Lewis 1981a).

The benthic macroinvertebrate community' of the Cedar River near DAEC was
documented for three years prior to station operation (Mcdonald 1972,
1974a, and 1974b) and during seven years of operation (Mcdonald 1975,
1976,1977,1978, and 1979; Lewis 1980 and 1981b). Aquatic organisms were
collected by various techniques including a Ponar grab sampler, hand
picking and artificial substrate samplers. Corbicula was not collected in
any of these studies; however, in January 1979, this species was observed
by Ecological Analysts, Inc. during preliminary sampling of the Cedar
River upstream from DAEC at Lewis Access.

7.3 FIELD AND ANALYTICAL PROCEDURES

Sampling for Corbicula fluminea (Asiatic clam) at the Duane Arnold Energy
Center was conducted on 6 May and 18 November 1981. Sampling was
conducted in the intake structure, the cooling towers, the discharge canal
and the discharge area in the Cedar River. Three Ponar grab samples were
collected along a transect in each of the two intake bays. Samples were
collected between the bar grates and the traveling screens. In May, three
Ponar grab samples were also collected along a transect in the collection
basins of each cooling tower. The transect in each cooling tower was
located immediately before the return pipes. Since a major portion of the

.

water had been removed from the collection basins, visual examination for
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Corbicula in the substrates of the basins was also accomplished.
Operation of the cooling towers resulted in inadequate substrate for grab g
sampling in November; however, visual observations were conducted.

In May and November, mussel rake collections were taken from two areas in
the discharge canal. Each area covered approximately 20 meters of canal.
The upstream area was situated 35m downstream of the discharge pipe. The
second area was approximately 35m upstream of the dam. The Cedar River
was also sampled utilizing a mussel rake. The shoreline area downstream
of the diffuser pipe and the embayment below the discharge dam were
sampled for Corbicula.

The Ponar samples were sieved on a US Standard No. 30 mesh sieve and the
residue was examined for Corbicula in the laboratory with the aid of an
illuminated cyclops magnifying lens.

7.4 RESULTS AND DISCUSSION

Although suitable substrate (stable silty sand) was present near Duane
Arnold Energy Center, there was no evidence of Corbicula fluminea near the
station. No live individuals or relic valves of the species were observed
in the intake bay, cooling tower basins, discharge canal or the discharge
area in the Cedar River near DAEC in 1981.

The unstable sand substrates of the intake bay yielded small densities of
tubificid oligochaetes, midge-fly larvae and fingernail clams in May and
was void of macroinvertebrates in November. Colonization of the intake g
bay sediments by Corbicula is unlikely because of this species' aversion
to unstable substrates.

In the cooling tower basins leeches were abundant in the May sampling but
in November no organisms were observed. The concrete floors of the

|
cooling tower basins offer few areas where sediment can accumulate and

| will therefore be unfavorable for colonization by Corbicula.

The silty sand substrate and elevated temperature of the canal provide
optimal conditions for potential colonization by Corbicula; however,
neither live specimens nor relic valves were observed in the present
study. Fingernail clams (Sphaerium transversum) were commonly collected
from the discharge canal in May and December. Leeches and snails (Physa
sp.) were also abundant in the May sampling of the discharge canal.

The relatively stable substrates and typically ice-free conditions of the
discharge area also offers a potentially favorable environment for
Corbicula. In the present study, no Corbicula were observed, and the only
abundant species was the fingernail clam (S. transversum). This species
was also collected in the Ponar grab samples from this site in 1981 (see
Chapter 4).

7.5 SUMMARY AND CONCLUSIONS

hThe 1981 investigations near DAEC revealed several potential habitats for
the colonization and survival of Corbicula fluminea; however, there was no
evidence of the species ever occurring in the area. Although Corbicula

i
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poses no present threat to the operation of DAEC, its presence in the
Cedar River (confirmed by preliminary sampling in January 1979) indicatess

the need for continued monitoring for the potential spread of this
nuisance species.
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8.0 TERRESTRIAL VEGETATI0tl

O 8.1 inTRODUCTi0ri

The terrestrial monitoring program for 1981 consisted of five visual
inspections of vegetation in the vicinity of, and down-wind from, the
cooling towers at the Duane Arnold Energy Center (DAEC). The purpose of
the inspections was to document any evidence of vegetation injury
resulting from salts in the cooling tower drift, as an indicator of
potential impacts to the terrestrial ecosystem in the site vicinity.
Vegetation was' inspected for both salt injury, and for injury resulting
from pathological problems, insects, and environmental stresses.
Chanical analyses would have been conducted to confinn salt injury, had
significant injury been suspected.

8.2 HISTORICAL REVIEW

Operational surveys to detennine phytosociological changes in vegetation
resulting from operation of the DAEC were reported by Konefes and
Mcdonald (1978). They noted considerable change in vegetational
communities over a five-year period that had resulted from climate,
disease, human activity, and natural succession, but no evidence of
changes resulting from operation of the DAEC were found.

No records of inspections for salt injury prior to 1979 were reviewed,
but conversations with DAEC staff (Personal Communication George Kuehn,
Jr., 26 August 1980) indicated that letters in DAEC files demonstrate no

O sait injury ia seers Prior to 1979-

Surveys conducted in 1979 and 1980 found vegetation to be lush and
healthy as a result of above-nonnal rainfall, and demonstrated no
significant salt injury problem. Pathological and insect related
problems were common in many species, and it was possible that salt
accumulation or uptake from cooling tower drift contributed to the
severity of these problems. Symptoms on cottonwood that appeared similar

ir, coolingto S0 or oxidant leaf injury might have been caused by H SO4
2 2tower drift, or by contact herbicides or fungal diseases

8.3 FIELD AND ANALYTICAL PROCEDURES

Field inspections of vegetation at the DAEC were conducted on the
following dates in 1981: 28 May, 26 June, 24 July, 20 August, and
22 September. Tree, shrub, and herbaceous foliage were inspected at each
of the following three areas on the DAEC site (Figure 1-1, Chapter 1):

a. Location A - along the west river shore approximately 0.25 miles
upstream from water quality sampling Location 2 (northeast of the
cooling towers),

b. Location B - along the west river shore adjacent to water quality
sampling Location 2,

Ov
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c. Location C - directly east of the cooling towers and immediately
' outside of the fenced area. _ g

Examples of several species in each stratum were examined for symptoms of
salt injury, and other problems. A record was made of the species
inspected by location and stratum, of any abnomalities, and of the
general condition and health of the vegetation. Any suspected injury was
photographed for stress symptoms. Because significant salt injury was
not suspected in the injury noted in 1981, analysis for total salts on
unwashed samples of affected and unaffected foliage was not perfomed. A

summary of results from each field trip was presented in the monthly
progress reports. Visual symptomology followed descriptions and photo-
graphs presented by Jacobson and Hill (1970), Tibbetts and 01szyk (1975),
and Applied Science Associates, Inc. (1976).

8.4 RESULTS AND DISCUSSION

The vegetation of the three sampling areas consisted of common
successional and cid field species; Location C was herbaceous old field
whereas Locations A and B were shrubby edge along the river bank.
Considerable large shrub and small sapling vegetation had been mechani-
cally removed since the 1979 surveys, including all of the woody
vegetation at Location C.

Vegetation of the sampling area was generally healthy and fully developed
as a result of adequately distributed precipitation throughout the
growing season. Numerous insect (leaf eating, gall, miners) and g
pathogenic fungi (rusts, leaf spots, powdery mildew) problems developed
on most plant species present, in varying levels of severity.

Of the many injury symptoms noted on various species, only a few might be
confused with, or partially attributed to, salt injury resulting from
cooling tower drif t. The Lewis Bottom Park, approximately 5 miles north
of DAEC, had been used as a control location in 1980 for examination of
species with suspected symptoms. Most symptoms were found to also occur
in the control area, although sometimes at lower levels of severity, thus
indicating that salt might be a secondary rather than a primary factor
contributing to the injury symptoms observed at DAEC. Symptoms noted in
1981 are in all cases similar to those noted in 1980.

Green ash (Fraxinus pennsylvanica) exhibited the same bi-facial
chloratic/ necrotic leaf spot that was present in 1979 and 1980. The

symptom was common offsite and at the control location in 1980 so it was
thus attributable to factors other than salt drift.

Hackberry (Celtis occidentalis) at Location A continued to decline and
exhibited heavy gall insect infestation, chlorotic leaves, tip burn, and
early leaf loss. Symptoms were limited to a few small individuals, and
were similar but more severe than those found on hackberry at the control
location in 1980. The problem appeared to be primarily a result of heavy
leaf gall infestation, but salt drift could have been a contributing
factor. Some tip and margin necrosis occurred on other tree species as $
leaves were beginning to mature in September, which also might be an
indication of minor salt accumulation.
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Cottonwood (Populus deltoides) at Location B exhibited extensive
chlorosis and bifacial necrotic stipple on lower leaves of small trees as

O and oxidant injury,in 1980. The symptoms appeared very similar to S02
but can also be caused by contact herbicides, such as paraquat, and by
leaf spot fungi, such as Cercospora populina. Similar symptoms noted
adjacent to cooling towers at Palisades Nuclear Plant in Michigan were
attri 2ted to sulf ate deposition resulting from the addition of H SO4 to

2
the station's cooling water (Rochow 1978). Sulfuric acid is added to
cooling water at DAEC (personal communication, George Kuehn, Jr. ,
26 August 1980), and thus is a potential but unlikely causal agent. In
September of 1981, sporangia fruiting bodies were found on the lower
surfaces of affected cottonwood leaves, thus indicating leaf rust fungi
as the probable causal agent. The problem did not occur on mature trees.

Of the shrub species, grape (Vitus sp.) was generally healthy throughout
the season. Poison ivy (Rhus radicans) which was heavily infested with
gall and other insects, exhibited considerable interveinal chlorosis that
was similar to symptoms at DAEC and the control location in 1980.
Chlorosis was probably a result of the insects, but salt could have
compounded the problem by predisposing the plants to stress.

Herbaceous vegetation was generally healthy, lush, and free of problems
other than leaf-eating insects. Salt and/or dust accumulation was noted
on herbaceous leaves at Location C adjacent to the cooling tower, but no
injury was present. Milkweed exhibited some chlorotic mottling with some
interveinal and tip necrosis that might have been aggravated by salt
uptake. The problem was not severe, as plants completed normal life

O cycles, and only occurred occasionally. Similar symptoms were noted in
control locations along roadsides.a

None of the various injuries noted at DAEC were i idicative of a signi-
ficant pathological problem resulting from salt deposition or other
environmental stress. Vegetation was generally healthy, and most of the
symptoms described above were relatively isolated or low in severity.
Although cooling tower drift may incrementally decrease the resistance of
local vegetation to other stress, no major problem was apparent at DAEC.

8.5 SUMMARY AND CONCLUSIONS

Vegetation dowawind from the cooling towers at DAEC was examined monthly
from May through September 1981 for symptoms of injury resulting from
salt accumulation. The vegetation was generally healthy and fully
developed, and there was no evidence of significant salt injury. Leaf
injury to cottonwood possibly attributed in 1980 to HpS04 in cooling
tower drif t was determined in 1981 to have probably bDen caused by leaf
rust fungi. A variety of other insect and pathological problems affected
the vegetation at the sampling locations. The severity of such problems
might have been increased by salt stress, but salt from cooling tower
drift was probably not the primary stressing agent in any case.
Vegetation examined at an offsite control location in 1980 exhibited most
of the injury symptoms present at DAEC, although in some cases, they were

8-7'
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less severe. The ecological impact of salt drift at DAEC is minimal and
insignificant, if present at all. O
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(]) TABLE A-29 NITRITE VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

Sampling Locations
Above 140 ft. 1/2 Mile

Upstream Plant Discharge Downstream Below
of Plant Intake Canal of Discharge Plant

1 2 5 3 4

MAY 21 81 0.012 0.019 0.016 0.011 0.019

AUG 19 81 0.016 0.016 0.016 0.017 0.016

NOV 17 81 0.04 0.04 0.03 0.03 0.03

TABLE A-30 SULFATE (mg/1) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARN0LD ENERGY CENTER DURING 1981

Sampling Locations
Above 140 ft. 1/2 Mile

Upstream Plant Discharge Downstream Below
of Plant Intake Canal of Discharge Plant

(]} 1 2 5 3 4

MAY 21 81 38.8 38.9 35.8 36.2 38.1

AUG 19 31 33.1 27.2 299.2 48.6 30.2

NOV 17 81 36.6 36.6 299.0 104.4 54.9

TABLE A-31 ZINC (mg/1) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

Sampling Locations
Above 140 ft. 1/2 Mile

Upstream Plant Discharge Downstream Below
of Plant Intake Canal of Discharge Plant

1 2 5 3 4

MAY 21 81 0.02 0.02 0.03 0.05 0.05

AUG 19 81 0.05 0.03 0.10 0.03 0.04

NOV 17 81 0.03 0.02 0.04 0.01 0.03

O
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TABLE A-1 TEMPERATURE (C) VALUES FROM THE CEDAR RIVER NEAR
*

THE DUANE ARNOLD EHERGY CENTER DURING 1981

Sampling Locations
Upstream 140 ft. 1/2 Mile

lipstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAH 08 81 0.0 0.0 9.2 3.2 0.0

JAN 22 81 0.0 0.0 19.3 3.2 0.8

FEB 04 81 0.0 0.0 18.9 4.0 1.1

FEB 19 81 0.4 0.4 22.4 4.2 0.8

MAR 05 81 4.3 4.3 22.1 6.0 4.9

MAR 18 81 7.5 7.8 19.7 10.2 8.3

APR 07 81 11.8 12.0 13.8 12.5 11.9

APR 23 81 10.6 10.9 11.7 11.1 10.9

MAY 05 81 16.3 16.3 16.2 16.2 16.3

MAY 21 81 20.0 19.3 18.2 19.0 19.2

JUN 02 81 21.8 22.0 22.3 22.1 21.9

JUN 16 81 21.8 21.9 16.4 21.6 21.9
)

JUL 08 81 26.9 26.8 32.2 28.0 27.3

JUL 23 81 24.8 24.6 28.2 24.9 24.8

AUG 05 81 24.3 24.4 28.5 24.8 24.4

AUG 19 81 23.3 23.4 25.0 23.6 23.4

SEP 09 81 21.4 21.6 28.9 21.8 21.7

SEP 22 81 18.4 18.4 20.0 18.6 18.4

OCT 06 81 14.6 14.8 11.0 13.8 14.6

0CT 21 81 10.4 10.6 9.4 10.5 10.6 i

NOV 04 81 12.4 12.4 26.4 16.2 13.4

NOV 17 81 7.8 7.8 21.0 11.4 8.6

DEC 02 81 1.6 1.7 19.4 6.1 2.5

DEC 15 81 0.0 0.0 19.3 5.9 0.8

()
i
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TABLE A-2 CARBON DIOXIDE (mg/l) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

-
- g,
Sampling Locations

Upstream 140 ft. 1/2 Mile
Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 Z b 3 4

JAN 08 81 22.0 19. 6.5 13.0 14.0 l

JAN 22 81 10.0 10. 4.3 9.0 9.0

FEB 04 81 8.0 10.0 4.0 8.0 8.0

FEB 19 81 8.5 8.5 8.5 7.0 8.0

MAR 05 81 6.5 6.5 2.4 8.0 6.5
;??,18 81 1.8 1.9 2.2 1.7 1.8

APR 07 81 5.0 6.0 7.5 5.0 5.0

APR 23 81 2.3 2.3 '3.6 2.2 2.3

MAY 05 81 9.5 9.5 9.5 9.5 9.0

MAY 21 81 2.4 2.7 2.2 2.7 2.2

JUN 02 81 9.7 9.7 5.9 7.5 7.5

JUN 16 81 10.4 10.4 3.5 10.5 10.3
( &JUL 08 81 6.5 7.0 2.4 5.5 5.5

JUL 23 81 7.0 7.0 6.0 7.1 6.9

AUG 05 81 9.0 8.5 10.6 6.5 8.0

AUG 19 81 3.6 2.2 4.5 2.1 2.4

| SEP 09 81 3.4 5.5 11.0 4.0 4.5

SEP 22 81 5.0 5.0 6.5 4.5 4.0

OCT 06 81 2.0 2.0 6.0 2.1 2.1

OCT 21 81 3.0 3.0 6.5 4.0 3.0 i

NOV 04 81 4.2 4.2 11.0 5.0 4.3 ;

NOV 17 81 5.0 3.4 7.0 2.4 - 3.0

DEC 02 81 6.0 6.0 6.5 5.5 6.5

DEC 15 81 8.5 8.5 6.0 6.0 9.5

|

|

| O'
, -
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TABLE A-3 DISSOLVED OXYGEN (mg/1) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981<

Sampling Locations
Upstream 140 ft. 1/2 Mile

Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 81 12.9 12.8 9.2 12.2 12.8

JAN 22 81 13.0 13.0 9.2 12.4 12.8

FEB 04 81 12.5 12.9 7.4 12.7 13.1

FEB 19 81 13.0 12.3 7.6 11.6 13.2

MAR 05 81 12.5 12.7 7.9 12.4 12.6

MAR 18 81 13.9 14.1 11.2 13.4 13.4

APR 07 81 11.2 11.1 9.9 11.0 11.1

APR 23 81 12.6 12.9 10.7 12.3 12.7

MAY 05 81 9.3 9.3 9.2 9.2 9.3

MAY 21 81 18.4 14.9 10.8 13.8 14.7
4

JUN 02 81 7.7 7.7 8.5 8.0 7.8

JUN 16 81 7.3 7.4 9.7 7.4 7.3
{])

JUL 08 81 7.2 7.2 6.8 7.3 7.3

JUL 23 81 7.0 7.0 7.5 7.1 7.0

AUG 05 81 6.9 6.5 6.9 6.7 6.7

AUG 19 81 10.6 11.0 7.7 10.3 10.7

SEP 09 81 9.7 9.9 7.0 9.7 9.9

SEP 22 81 16.9 16.6 8.7 14.7 15.4

OCT 06 81 14.3 14.6 11.0 14.6 14.5

0CT~21 81 13.5 13.4 11.3 13.2 13.7

NOV 04 81 10.4 10.6 7.5 9.8 10.5

NOV 17 81 14.8 15.1 8.3 13.6 14.8

DEC 02 81 13.5 13.7 8.7 12.5 13.3

DEC 15 81 14.6 14.5 9.0 12.8 14.0

()'
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TABLE A-4 UNITS OF pH FROM THE CEDAR RIVER NEAR THE
DUANE ARNOLD ENERGY CENTER DURING 1981

t|>'
-

Sampling Locations
Upstream 140 ft. 1/2 Mile

Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 81 7.5 7.6 7.6 7.7 7.7

JAN 22 81 7.8 7.8 7.7 7.8 7.8

FEB 04 81 7.9 7.8 7.7 7.8 7.9

FEB 19 81 7.7 7.7 7.0 7.7 7.7

MAR 05 81 7.8 7.8 8.0 7.7 7.8

MAR 18 81 8.4 8.4 8.0 8.4 8.4

APR 07 81 7.9 7.8 7.7 7.9 7.9

APR 23 81 8.3 8.3 8.1 8.3 8.3

MAY 05 81 7.6 7.7 7.6 7.6 7.6

MAY 21 81 8.1 8.1 8.2 8.1 8.2

JUN 02 81 7.6 7.6 7.8 7.7 7.7

JUN 16 81 7.2 7.3 7.8 7.3 7.2 ggg

JUL 08 81 7.8 7.8 8.1 7.8 7.8

JUL 23 81 7.6 7.6 7.5 7.6 7.6
,

AUG 05 81 7.5 7.5 7.8 7.6 7.5

( AUG 19 81 8.0 8.2 7.5 8.2 8.2

| SEP 09 81 8.1 7.9 7.2 8.0 8.0

SEP 22 81 7.8 7.9 7.3 7.8 7.9

OCT 06 81 8.3 8.3 7.9 8.3 8.3

OCT 21 81 8.2 8.2 7.9 8.1 8.2

NOV 04 81 8.0 8.0 6.7 7.8 8.0

NOV 17 81 8.0 8.2 7.1 8.2 8.3

DEC 02 81 8.0 8.0 7.6 7.9 7.9

DEC 15 8' 7.9 7.9 7.7 7.9 7.8

9

i
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TABLE A-5 TOTAL ALKALINITY (mg/1-CACO ) VALUES FROM THE CEDAR RIVER NEAR
3

THE DUANE ARNOLD ENERGY CENTER DURING 1981

Samplino Locations
l

Upstream 140 ft. 1/2 Mile
Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 61 238 239 115 220 240

JAN 22 81 217 216 119 203 208

FEB 04 81 226 219 112 193 214

FEB 19 81 144 147 48 136 141

MAR 05 81 158 157 132 154 156

MAR 18 81 210 209 136 199 206

APR 07 81 179 177 184 179 177

APR 23 81 199 198 204 201 201

MAY 05 81 181 178 184 179 174

MAY 21 81 166 176 193 182 184

JUN 02 81 172 168 169 167 165

JUN 16 81 113 110 139 112 109

JUL 08 81 214 213 205 214 213

JUL 23 81 159 158 118 156 154

AUG 05 81 159 151 122 151 152

AUG 14 81 211 200 85 187 211

SEP 04 81 258 237 126 224 230

SEP 22 81 143 187 73 156 175

0CT 06 81 216 213 221 218 216

0CT 21 81 227 225 224 225 224

NOV 04 81 230 226 37 175 220

NOV 17 81 221 222 71 187 216

DEC 02 81 213 211 132 191 207-

DEC 15 81 232 229 159 206 222

O
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TABLE A-6 CARBONATE (mg/1' CACO ) VALUES FROM THE CEDAR RIVER MEAR
3

THE DUANE ARNOLO ENERGY CENTER DURING 1981

O
Sampling Locations

Upstream 14U t t. 1/2 Mile
Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 Z b 3 4

JAN 08 81 0.0 0.0 0.0 0.0 0.0

JAN 22 81 0.0 0.0 0.0 0.0 0.0

FEB 04 81 0.0 0.0 0.0 0.0 0.0

FEB 19 81 0.0 0.0 0.0 0.0 0.0

MAR 05 81 0.0 0.0 0.0 0.0 0.0

MAR 18 81 10.0 14.0 0.0 12.0 12.0

APR 07 81 0.0 0.0 0.0 0.0 0.0

APR 23 81 0.0 0.0 0.0 0.0 0.0

MAY 05 81 0.0 0.0 0.0 0.0 0.0

MAY 21 81 0.0 0.0 0.0 0.0 0.0

JUN 02 81 0.0 0.0 0.0 0.0 0.0

JUN 16 81 0.0 0.0 0.0 0.0 0.0

JUL 08 81 0.0 0.0 0.0 0.0 0.0

JUL 23 81 0.0 0.0 0.0 0.0 0.0

AUG 05 81 0.0 0.0 0.0 0.0 0.0

AUG 19 81 0.0 0.0 0.0 0.0 0.0

SEP 09 81 0.0 0.0 0.0 0.0 0.0

SEP 22 81 0.0 0.0 0.0 0.0 0.0

| OCT 06 81 0.0 0.0 0.0 0.0 0.0

0CT 21 81 0.0 0.0 0.0 0.0 0.0

NOV 04 81 0.0 0.0 0.0 0.0 0.0

NOV 17 81 0.0 0.0 0.0 0.0 0.0

DEC 02 81 0.0 0.0 0.0 0.0 0.0

DEC 15 81 0.0 0.0 0.0 0.0 0.0

l

:

|
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TABLE A-7 CALCIUM HARDNESS (mg/1-CACO ) VALUES FROM THE CEDAR RIVER NEAR
3

| () THE DUANE ARNOLD ENERGY CENTER DURING 1981

Sampling Locations
upstream 140 ft. 1/z Mile

Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

i Z b J 4

JAN OR 81 290 362 252 310 388

JAN 22 81 224 219 410 168 230

FEB 04 81 189 153 271 237 219

FEB 19 81 132 98 251 165 148
,

MAR 05 81 250 257 440 254 257

MAR 18'81* 830 700 1,245 820 725

APR 07 81 * 640 640 650 700 640

APR 23 81 150 193 164 155 165

MAY 05 81 216 208 218 210 209

MAY 21 81 174 194 179 199 199

JUN 02 81 209 183 173 L.A. 183

() JUN 16 81 139 129 136 117 133
;

JUL 08 81 235 197 567 275 230'

JUL 23 81 160 165 299 157 185

AUG 05 81 151 142 275 138 148

AUG 19 81 199 192 293 209 196

SEP 09 81 183 202 350 193 T20

SEP 22 81 166 162 354 203 165

OCT 06 81 214 211 208 217 200

OCT 21 81 185 200 180 185 192

NOV 04 81 170 178 348 218 182

NOV 17 81 182 206 191 225 201

DE' 02 81 189 181 286 237 222

i DEC 15 81 186 211 345 272 235

I

* Suspect values.
L.A. = Lab Accident.

O
.
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TABLE A-8 TOTAL HARDNESS (ng/1-CACO ) VAltlES FROM THE CEDAR RIVER NEAR
3

THE DUANE ARNOLO ENERGY CENTER DURING 1981 gg

Samplino Locations
Upstrean 140 ft. 1/2 Mile

Upstream of Plant Discharge ' Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4
,

JAN 08 81 443 512 659 492 547

JAN 22 81 331 334 614 508 348

FEB 04 81 287 231 409 356 332

FEB 19 81 200 269 373 245 222

MAR 05 81 313 365 596 296 322

MAR 18 81* 1,149 1,032 1,754 1,216 1,410

APR 07 81* 956 954 968 1,087 963

APR 23 81 229 290 246 235 249

MAY 05 81 300 293 305 297 293

MAY 21 81 273 295 279 305 301

JUN 02 81 298 270 262 L.A. 271

JUN 16 81 198 190 205 170 191 |||
Jill 08 81 332 282 787 394 330

JUL 23 81 230 235 437 228 254

AUG 05 81 226 216 403 210 219

AUG 19 81 286 280 873 304 278

SEP 09 81 271 307 537 298 325

SEP 22 81 242 250 542 346 261

OCT 06 81 314 310 307 314 293

OCT 21 81 281 304 272 290 292

NOV 04 81 235 261 516 332 271

NOV 17 81 303 324 373 358 324

DEC 02 81 288 277 422 336 328

DEC 15 81 284 319 509 405 S. 9

* Suspect values.
L.A. = Lab Accident.

O
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TABLE A-9 TURRIDITY (t!.T.U.) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE AP.NOLD ENERGY CENTER DURING 1981

.

Sampling Locations
Upstream 140 ft. 1/2 Mile

Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 81 2.2 1.8 2.7 1.8 1.7

JAN 22 81 1.8 1.7 1.9 1.6 1.6

FEB 04 81 1.6 1.5 2.3 1.5 1.6

FEB 19 81 1.1 1.3 2.0 1.2 1.9

MAR 05 81 21.0 24.0 33.0 24.0 23.0

MAR 18 81* 10.0 12.0 6.0 7.0 6.0

APR 07 81 63.0 70.0 51.0 69.0 77.0

APR 23 81 24.0 23.0 28.0 25.0 23.0

MAY 05 81 84.0 78.0 73.0 81.0 108.0

MAY 21 81 26.0 34.0 32.0 34.0 34.0

JUN 02 81 139 157 154 156 156

JUN 16 81 38 69 58 49 54

JUL 08 81 50 46 115 52 L.A.

JUL 23 81 52 48 192 51 51

AUG 05 81 100 165 165 160 155

AUG 19 81 47 48 62 45 40

SEP 09 81 35 35 58 38 35

SEP 22 81 24 28 29 25 18

OCT 06 81 18 18 19 18 19

OCT 21 81 19 20 l'7 19 20'

NOV 04 81 6.6 13 8.0 26 35

NOV 17 81 5.4 3.7 21 3.9 29

DEC 02 81 14 13 17 15.5 12

DEC 15 81 4.1 3.9 7.9 5.6 4.9

* Sample holding times exceeded.
L.A. = Laboratory Accident.

A-13
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TABLE A-10 FILTRABLE RESIDUE (ma/1) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981 e

Sampling Locations
Upstrean 140 ft. 1/2 Mile

Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Dischar9e from Plant

1 2 5 3 4

JAN 08 81 367 376 1,033 465 375

JAN 22 81 439 426 977 560 450

FEB 04 81 427 415 850 469 475

FEB 19 81 303 322 878 395 333

MAR 05 81 361 382 692 421 396

MAR 18 81* 373 393 850 483 422

APR 07 81 357 395 365 378 370

APR 23 81 413 374 375 387 388

MAY 05 81 441 462 440 457 496

HAY 21 81 383 345 353 340 397

JUN 02 81 465 396 671 441 453

JilN 16 81 724 696 344 386 816 ggg
JUL 08 81 492 340 1,062 596 544

JUL 23 81 321 318 971 285 352

AUG 05 81 327 256 2,027 273 404

AUG 19 81 418 424 728 428 408

SEP 09 81 450 490 484 528 538

SEP 22 81 315 318 884 330 520

OCT 06 81 379 337 292 327 247

OCT 21 81 419 427 382 434 395

NOV 04 81 382 370 847 486 387

NOV 17 81 367 342 759 448 379

DEC 02 81 362 361 666 437 386

DEC 15 81 426 394 781 520 427

* Sample holding times exceeded.

O
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TABLE A-11 NONFILTRABLE RESIDUE (mg/1) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

O
Sampling Locations

Upstream 140 ft. 1/2 Mile
Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 81 7 1 12 1 1

JAN 22 81 2 1 3 1 1

FEB 04 81 1 1 8 1 1

FEB 19 81 11 31 24 22 33

MAR 05 81 31 43 46 38 48

MAR 18 81* 18 20 lb 16 13

APR 07 81 138 159 122 148 165

APR 23 81 69 69 90 77 68

MAY 05 81 215 186 185 199 380

MAY 21 81 135 125 100 125 128

JUN 02 81 320 312 219 293 291

JUN 16 81 808 864 472 474 860

JUL 08 81 144 118 300 198 178

JUL 23 81 192 156 395 175 205

AUG 05 81 127 287 202 266 314

AUG 19 81 106 140 128 108 110

SEP 09 81 74 82 70 58 74

SEP 22 81 108 83 79 92 76

0CT 06 81 50 66 53 64 62

0CT 21 81 28 27 20 31 33

NOV 04 81 28 32 202 39 38

H0V 17 81 25 25 106 39 27

DEC 02 81 18 21 23 24 22

DEC 15 81 14 14 9 11 3

* Sample holding times exceeded.

O
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TABLE A-12 TOTAL RESIDUE (mg/1) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

O
Sampling Locations

Upstream 140 ft. 1/2 Mile
Upstrean of Plant Disch rge Downstream Downstream

of Plant Intake Canal of Discharge from Plant
1 2 5 3 4

JAN 08 81 374 377 1,045 466 376

JAN 22 81 441 427 980 561 451

FEB 04 81 428 416 858 470 476

FEB 19 81 313 353 902 417 366

MAR 05 81 392 425 738 459 434

MAR 18 81* 391 413 865 499 435

APR 07 81 495 554 487 526 535

APR 23 81 482 443 465 464 456

MAY 05 81 656 648 625 656 876

MAY 21 81 518 470 453 465 525

JUN 02 81 785 708 890 734 744

JUN 16 81 1,532 1,560 816 860 1,676 ggg
JUL 08 81 636 458 1,362 794 722

JUL 23 81 513 474 1,366 460 557

AUG 05 81 454 543 2,229 539 718

AUG 19 81 524 564 856 536 518

SEP 09 81 524 572 554 586 612

SEP 22 81 423 401 963 422 596

0CT 06 81 429 403 345 390 309

OCT 21 81 447 454 402 465 428

NOV 04 81 410 401 1,049 525 425

NOV 17 81 392 367 865 487 406

DEC 02 81 380 382 689 461 408

DEC 15 81 440 408 790 531 430

* Sample holding times exceeded.

O
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TABLE A-13 TRUE COLOR (Units) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981g-(_)g

Sampling Locations
Upstream 140 ft. 1/2 Mile

Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 81 0.6 0.1 5.5 0.6 0.1

JAN 22 81 1.6 1.5 1.8 1.5 1.5

FEB 04 81 1.6 1.7 1.9 1.1 0.5

FEB 19 81 2.0 1.6 1.9 1.6 1.7

MAR 05 81 1.0 1.9 3.1 2.5 2.2

MAR 18 81* 0.8 1.0 1.9 1.6 0.9

APR 07 81 1.1 1.2 1.7 1.4 1.9

APR 23 81 56.3 17.0 28.0 40.4 34.9

MAY 05 81 38.6 34.1 31.7 35.6 80.4

MAY 21 81 31.0 43.0 50.5 54.0 32.4

JUN 02 81 228 111 127 96 96

JUN 16 81 455 514 441 469 560

JUL 08 81 63 46 100 56 58

JUL 23 81 66 93 205 95 100

AUG 05 81 87.1 120.2 113.6 70.5 187.4

AUG 19 81 313.4 325.9 450.9 413.4 379.4

SEP 09 81 146 147 352 152 188

SEP 22 81 126 113 175 133 193 -

OCT 06 81 31 28 17 24 20

GCT 21 81 215 95 93 137 87

NOV 04 81 65 96 113 54 70

NOV 17 81 40 78 51 66 64

DEC 02 81 3.8 3.8 28.2 16.0 8.9

DEC 15 81 23.1 52.6 39.2 71.4 82.1

* Sample holding times exceeded.

|
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TABLE A-14 TOTAL IRON (mg/l) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

O
Sampling Locations

Upstream 140 ft. 1/2 Mile
Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 81 0.3 0.3 0.6 0.3 0.3

JAN 22 81 0.1 0.4 0.3 0.2 0.1

FEB 04 81 0.1 0.1 0.3 0.1 0.1

FEB 19 81 0.65 0.78 .0.88 0.72 0.84

MAR 05 81 1.00 1.34 1.86 1.20 1.30

MAR 18 81 0.31 0.24 0.31 0.24 0.34

APR 07 81 0.68 0.92 0.78 0.74 0.77

APR 23 81 1.5 1.0 1.6 1.5 1.4

MAY 05 81 3.33 3.09 3.39 3.51 3.20

MAY 21 81 1.00 1.70 1.40 1.50 1.50

JUN 02 81 7.0 6.8 6.4 L.A. 5.4

JUN 16 81 14.0 16.2 10.9 10.9 14.1 g
JUL 08 81 2.6 4.9 10.1 3.9 2.9

JUL 23 81 3.9 5.9 6.9 0.3 5.8

AUG 05 81 4.03 6.06 7.37 5.54 6.78

AUG 19 81 1,63 1.87 2.58 2.58 1.92

SEP 09 81 1.78 2.02 2.50 2.10 2.18

SEP 22 81 0.79 0.65 1.14 0.86 0.58

l OCT 06 81 0.48 0.82 0.84 0.65 0.64

f OCT 21 81 0.67 0.81 0.70 0.69 0.67

NOV 04 81 0.81 1.20 2.27 0.98 0.79

NOV 17 81 <0.3 0.50 <0.3 <0.3 0.38

|
DEC 02 81 0.37 0.75 0.84 <0.04 0.57

DEC 15 81 0.11 0.28 0.67 0.36 <0.04

L.A. = Lab Accident.

O
,

i
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TABLE A-15 . AMMONIA (mg/1-N) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

Sampling Locations
Upstream 140 ft. 1/2 Mile

Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 81 1.455 1.784 2.724 0.781 2.059

JAN 22 81 1.499 2.080 0.695 1.001 2.033

FEB 04 81 1.381 1.511 0.196 0.573 0.886

FEB 19 81 0.090 0.080 0.030 0.080 0.080

MAR 05 81 0.37 0.36 0.10 0.30 0.36

NAR 18 81 0.038 0.018 0.023 0.015 0.015

APR 07 81 0.014 0.014 0.089 0.028 0.016

APR 23 81 0.131 0.044 0.084 0.043 0.022

MAY 05 81 0.037 0.018 0.069 0.024 0.127

MAY 21 81 0.050 0.039 0.039 0.041 0.062

JUN 02 81 0.012 <0.008 0.014 <0.008 <0.008

JUN 16 81 0.10 0.08 0.11 0.007 0.29

JUL 08 81 <0.01 <0.01 0.50 <0.01 <0.01

JUL 23 81 0.02 0.04 0.04 0.01 0.03

AUG 05 81 0.086 0.069 0.067 0.079 0.084

AUG 19 81 0.064 0.084 0.106 0.028 0.041

SEP 09 81 <0.01 <0.01 0.04 <0.01 <0.01
i SEP 22 81 0.02 0.02 0.09 0.03 0.03

OCT 06 81 0.05 0.06 0.04 0.05 0.04

OCT 21 81 0.01 0.01 0.10 0.01 0.01

NOV 04 81 0.06 0.06 0.09 0.06 0.07

NOV 17 81 0.06 0.07 0.12 0.10 0.08

DEC 02 81 0.16 0.20 0.08 0.17 0.18

DEC 15 81 0.21 0.10 0.19 0.15 0.04

O
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TABLE A-16 HITRATE (mg/1-N) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

Sampling Locations
Upstream 140 ft. 1/2 Mile

Upstrean of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 81 4.829 4.862 9.878 5.312 4.822

JAN 22 81 4.831 4.596 10.021 5.271 4.596

FEB 04 81 5.001 4.311 9.201 5.799 5.021

FEB 19 01 4.00 4.19 8.20 4.37 4.16

MAR 05 81 8.58 8.19 13.06 9.54 8.35

MAR 18 81 5.64 6.89 6.16 6.51 6.54

APR 07 81 5.45 6.87 6.12 6.39 6.49

APR 23 81 5.47 6.47 4.49 4.94 5.01

MAY 05 81 7.38 6.91 6.81 7.33 6.54

MAY 21 81 6.77 7.02 7.11 7.05 6.81

JUN 02 81 7.77 7.51 7.52 7.47 7.53

JUN 16 81 6.81 6.32 4.93 6.21 6.02 g
JUL 08 81 5.8R 5.89 14.97 7.39 5.89

,

JUL 23 81 5.74 5.54 10.2 5.69 5.57

AUG 05 81 2.32 2.08 3.36 2.09 2.07

AUG 14 81 6.93 6.93 7.84 6.51 5.11

SEP 09 81 5.85 5.79 10.03 6.39 5.77

SEP 22 81 3.63 3.44 6.35 4.07 3.79

OCT 06 81 4.41 4.64 3.78 4.11 4.30

OCT 21 81 5.54 5.54 5.20 5.54 5.84

NOV 04 81 5.34 5.34 8.50 6.16 5.58

l NOV 17 81 10.9 7.54 10.4 8.29 7.46

DEC 02 81 6.90 6.40 8.64 5.85 5.52

DEC 15 81 7.23 6.19 11.3 8.42 7.60

|

O
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TABLE A-17'
~

>

SOLUBLE ORTHOPHOSPHATE (mg/1-P) VALUES FROM THE CEDAR RIVER NEAR
-THE DUANE' ARNOLD ENERGY CENTER DURING 1981

Sampling Locations
fpstream 140 ft. 1/2 Mile

Upstream of Plant Discharge Downstream Downstream
of Plant _ Intake Canal of Discharge from Plant

l' 2 5 3 4
,

JAN 08 81 0.960 1.026 0.965 1.248 1.077

JAN 22 81 .0.931 0.922 2.444 1.454 0.850

FEB 04 81 0.663 0.548 1.752 0.733 0.615

FEB 19 61 0.695 0.706 2.027 0.965 0.762

MAR 05 81 0.644 0.676 1.830 0.831 0.735

MAR 18 81* 0.729 0.643 1.914 0.860 0.718

APR'07 81 0.232 0.232 0.473 0.275 0.326

APR 23 81 0.193 0.224 0.208 0.272 0.190

MAY 05 81 0.738 0.890 0.603 0.581 0.419

MAY 21 81 0.009 0.009 0.054 0.029 0.021

JUN 02 81 0.890 0.956 0.956 0.956 0.989

JUN 16 81 0.223' O.182 0.860 0.223 0.148
/ JUL 08 81 0.200, 0.320 1.34 0.360 0.320

JUL 23,81 0.480 0.460 1.75 0.500 0.460

AUG 05 81 0.31 0.31 1.15 0.41 0.31

AUG 19 81 0.427 0.230 0.850 0.156 0.146

SEP 09 81- 0.42 0.28 1.00 0.34 0.28
i

SEP 22 81 0.22 0.25 1.25 0.41 0.42

OCT 06 81 0.15 0.11 0.31 0.21 0.11

OCT 21 81 0.23 0.23 0.27 0.18 0.18

HOV 04 81 0.24 0.24 0.32 0.34 0.25

NOV 17 81 0.19 0.25 0.62, , 0.42 0.25

DEC 02 81 0.16 0.22 0.79 0.49 0.16

DEC 15 81 <0.2 <0.2 0.51 <0.2 <0.2'

i

+5anple holding times exceeded.

O
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TABLE A-18
'

TOTAL PHOSPHORUS (mg/1-P) VALUES FROM THE CEDAR RIVER NEAR ,

THE DUANE ARNOLD ENERGY CENTER DURING 1981

IID'

Sampling Locations
Upstream 140 ft. 1/2 Mile

Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 81 1.420 1.341 5.977 1.681 1.335

JAN 22 81 1.593 1.266 4.255 1.743 1.201

FER 04 81 0.618 0.576 3.578 0.986 0.658

FEB 19 81 20.10* 1.103 3.446 1.103 0.760

MAR 05 81 0.818 0.866 2.900 1.074 1.003

MAR 18 81** 0.586 0.547 2.065 0.884 0.689

APR 07 81 0.633 0.656 1.109 0.697 0.635

APR 23 81 0.290 0.382 0.378 0.442 0.384

'tAY 05 81 1.380 1.305 1.561 1.283 1.175

MAY 21 81 0.267 0.311 0.353 0.315 0.333

JUN 02 81 2.20 2.55 2.20 2.50 1.53

JUN 16 81 3.11 3.28 4.81 3.63 3.92 ggg
JUL 08 81 0.36 0.39 0.96 0.38 0.25

JUL 23 81 0.76 0.78 1.02 0.73 0.56

AUG 05 81 0.618 0.574 1.213 0.662 0.662

AUG 19 81 0.528 0.528 1.148 0.528 0.528

SEP 09 81 0.43 0.33 1.00 0.43 0.39

SEP 22 81 0.30 0.30 1.39 0.54 0.44

OCT 06 81 0.23 0.34 0.46 0.23 0.23

OCT 21 81 0.22 0.22 0.22 0.22 0.22

NOV 04 81 0.36 0.26 0.36 0.36 0.29

| NOV'17 81 0.35 0.37 1.00 0.43 0.43

DEC 02 81 0.25 0.31 0.83 0.51 0.31

DEC 15 81 <0.2 <0.2 0.47 0.47 0.23

|
|

* Suspect value.|

'

** Sample holding times exceeded.

O
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TABLC A-19
BIOCHEMICAL OXYGEN DEMAND (5-day) (mg/1) VALUES FROM THE CEDAR RIVER

- NEAR THE DUANE ARNOLD ENERGY CENTER DURING 1981

Sampling Locations
,

Upstream 140 ft. 1/2 Mlle
Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 81 8.4 6.6 7.8 7.8 6.6

JAN 22 31 5.1 5.1 7.5 6.9 5.4

FEB 04 81 4.2 6.6 3.6 3.6 2.7

FEB 19 81 6.8 7.9 5.8 8.0 5.9

MAR 05 81 8.7 8.1 9.9 8.4 9.9

MAR 18 81" 16.8 15.6 14.7 18.6 14.1

APR 07 81 11.7 10.8 12.9 15.3 12.9

APR 23 81 17.7 18.6 18.9 16.8 16.8

MAY 05 81 6.3 6.6 8.4 6.0 - **
f

MAY 21 81 10.5 9.6 10.2 10.2 9.9

JUN 02 81 3.6 3.6 2.4 3.6 1.2

JUN 16 81 6.0 6.9 7.2 6.6 6.6'

{}
JUL 08 81 1.5 1.6 3.0 1.6 1.2

JUL 23 81 3.0 2.1 3.3 2.1 2.4

AUG 05 81 3.0 3.9 4.8 4.2 4.5

AUG 19 81 7.1 5.0 5.2 4.4 4.6

SEP 09 81 2.9 2.7 4.8 2.9 2.7

SEP 22 81 11.4 12.0 10.5 9.0 9.0'

OCT 06 81 6.9 6.0 5.4 6.0 5.4

OCT 21 81 4.7 6.0 7.8 7.5 8.1

NOV 04 81 5.7 3.6 7.2 3.6 4.8

NOV 17 81 7.5 7.3 5.7 7.2 6.6

DEC 02 81 1.8 3.6 1.8 2.4 3.0

DEC 15 81 5.1 3.9 4.2 3.3 3.0

* Sample hciding times exceeded; data suspect.
** Sample container broken in transit.

()
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TABLE A-20
CHEMICAL OXYGEN DEMAND (mg/1) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

O
Sampling Locations

Upstream 140 ft. 1/2 Mile
Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 81 146.8 360.8 23.6 432.8 43.6

JAN 22 81 29.8 23.5 15.0 17.7 17.1

FEB 04 81 9.8 7.7 57.7 12.4 126.2

FEB 19 81 87.8 84.3 103.5 120.9 168.1

MAR 05 81 13.1 72.5 72.5 41.7 76.7

MAR 18 81* 12.9 18.0 88.7 41.1 38.6

APR 07 81 45.6 20.6 41.1 52.7 32.8

APR 23 81 48.6 74.8 46.6 14.4 16.4

MAY 05 81 14.1 8.9 27.8 15.4 27.8

MAY 21 81 44.6 48.3 39.4 53.8 35.5

JUN 02 81 36.9 33.0 38.0 21.6 1.3**
JUN 16 81 91.0 105.6 126.1 88.1 127.9 ggg
JUL 08 81 15.7 7.7 43.7 5.6 18.3

JUL 23 81 13.1 5.6 26.8 3.9 7.3

AUG 05 81 37.14 53.40 71.20 46.09 32.34

AUG 19 81 24.11 31.95 56.30 25.86 28.51

SEP 09 81 18.6 25.7 45.8 22.4 29.0

SEP 22 81 40.8 66.2 70.6 45.2 45.2

OCT 06 81 50.0 29.3 22.9 73.9 42.0

OCT 21 81 10.1 22.9 10.1 10.1 16.5

NOV 04 81 11.8 27.2 61.1 26.3 37.9

NOV 17 81 30.9 43.7 56.9 17.6 36.7

DEC 02 81 47.9 57.8 45.4 45.4 41.2

DEC 15 81 4.9 5.8 11.5 6.8 9.2

* Sample holdino times exceeded.
** Suspect value.

O
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TABLE A-21 THRESHOLD 000R (number) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

,
,
U

Sampling Locations
Upstream 140 ft. 1/2 Mile

Upstream of Plant Discharge Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 81 0 2 2 4 2

JAN 22 81 0 2 4 1 2

FEB 04 81 0 4 2 1 2

FEB 19 81 0 1 2 2 4

MAR 05 81 0 2 4 2 2

MAR 18 81* 1 1 2 2 1

APR 07 81 0 1 2 1 2

APR 23 81 1 1 2 1 2

MAY 05 81 0 0 0 0 2

MAY 21 81 0 1 0 0 1

JUN 02 81 0 0 0 1 0

JUN 16 81 1 2 1 2 2,e s
U JUL 08 81 1 1 1 1 1

JUL 23 81 1 2 2 1 1

'

AUG 05 81 1 1 4 2 2

AUG 19 81 2 1 1 2 1

SEP 09 81 2 2 2 3 2

SEP 22 81 3 2 1 2 1

OCT 06 81 1 1 1 1 1

OCT 21 81 2 2 2 4 3

NOV 04 81 1 3 1 2 2

NOV 17 81 2 1 2 1 3

DEC 02 81 . 2 2 2 2 1

DEC 15 81 2 1 1 2 4

* Sample holding times exceeded.
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TABLE A-22
TANNINS & LIGNINS AS TANNIC ACID (mg/1) VALUES FROM THE CEDAR RIVER
NEAR THE OVANE ARNOLD ENERGY CENTER DURING 1981 ggg

,

Samplinq Locations
Upstream 140 ft. 1/2 Mile

Upstream of Plant Discharoe Downstream Downstream
of Plant Intake Canal of Discharge from Plant

1 2 5 3 4

JAN 08 81 0.32 0.2R 0.63 0.66 0.32

JAN 22 81 0.38 0.38 0.38 0.38 0.38

FEB 04 81 0.36 0.39 0.38 0.35 0.32

FEB 19 81 0.66 0.66 0.79 0.55 1.00

MAR 05 81 0.61 0.72 1.12 0.60 0.57

MAR 18 81 0.07 0.05 0.69 0.13 0.08

APR 07 81 0.40 0.07 0.11 0.14 0.29

APR 23 81 0.46 0.48 0.39 0.62 0.36

MAY 05 81 0.45 0.37 0.39 0.40 0.46

MAY 21 81 0.34 0.34 0.44 0.27 0.41

JUN 02 81 0.811 0.784 0.742 0.812 1.050

JUN 16 81 7.5 7.2 11.1 9.3 6.3 |||
JUL 08 81 0.26 0.21 1.15 0.38 0.25

JUL 23 81 0.23 0.18 1.05 0.27 0.16

AUG 05 81 1.09 1.59 1.77 1.26 1.23

AUG 19 81 0.67 0.97 1.12 0.78 0.78

SEP 09 81 0.34 0.42 0.98 0.48 0.41

SEP 22 81 0.47 0.28 1.35 0.48 0.30

OCT 06 81 0.49 0.2R 0.40 0.37 0.34

OCT 21 81 0.80 0.54 0.58 0.60 0.52

NOV 04 81 0.37 0.43 0.98 0.49 0.41

NOV 17 81 0.36 0.35 0.79 0.44 0.32

OdC 02 81 0.31 0.29 0.32 0.28 0.30

DEC 15 81 0.22 0.25 0.26 0.21 0.20

O
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TABLE A-23 CHLORIDE (mg/l) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

Sampling Locations
Above 140 ft. 1/2 Mile

Upstream Plant * Discharge Downstream Below
of Plant Intake Canal of Discharge Plant

1 2 5 3 4

MAY 21 81 31.0 30.0 29.5 30.5 32.0

AUG 19 81 16.6 16.6 26.5 16.7 20.2

NOV 17 81 27.2 26.6 38.2 29.4 27.2

TABLE A-24 CHROMIUM (pg/l) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

Sampling Locations
Above 140 ft. 1/2 MileO U streem eiant Discher9e Dowastreem BelowP

of Plant Intake Canal of Discharge . Plant
1 2 5 3 4

MAY 21 81 1.3 1.8 2.4 2.0 1.7

AUG 19 81 1.1 3.8 0.2 1.5 3.3

NOV 17 81 18.9 28.7 <5.0 31.2 <5.0

TABLE A-25 COPPER (pg/l) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

Sampling Locations
Above 140 ft. 1/2 Mile

Upstream Plant Discharge Downstream Below
of Plant Intake Canal of Discharge Plant

1 2 5 3 4

MAY 21 81 6.7 6.4 12.0 7.0 11.3

AUG 19 81 12.3 4.6 15.7 6.5 4.2

NOV 17 81 22.7 7.7 23.6 5.1 153.3

.
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TABLE A-26 LEAD (pg/l) VALUES FROM THE CEDAR RIVER NEAR

THE DUANE ARNOLD ENERGY CENTER DURING 1981

Sampling Locations
Above 140 ft. 1/2 Mile

'

Upstream Plant Discharge Downstream Below
of Plant Intake Canal of Discharge Plant

1 2 5 3 4

MAY 21 81 1.4 3.7 1.2 1.6 1.8

AUG 19 81 3.7 3.0 6.6 5.9 3.3

NOV 17 81 11.4 7.3 6.6 4.6 6.5

TABLE A-27 MANGANESE (mg/l) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

Sampling Locations
Above 140 ft. 1/2 Mile '

Upstream Plant Discharge Downstream Below $of Plant Intake Canal of Discharae Plant
1 2 5 3 4

MAY 21 81 0.10 0.14 0.13 0.12 0.13

AUG 19 81 0.15 0.20 0.21 0.17 0.17

NOV 17 81 0.06 0.05 0.14 0.06 0.06

TABLE A-28 MERCURY (pg/l) VALUES FROM THE CEDAR RIVER NEAR
THE DUANE ARNOLD ENERGY CENTER DURING 1981

Sampling Locations
Above 140 ft. 1/2 Mlle

Upstream Plant Discharge Downstream Below
of Plant Intake' Canal of Discharge Plant

1 2 5 3 4

MAY 21 81 0.49 0.23 0.38 0.20 0.25

AUG 19 81 <0.03 <0.03 <0.03 <0.03 <0.03

NOV 17 81 <0.12 40.12 <0.12 <0.12 <0.12
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TABLE B-1
JAN O.1988 IDtNfft'ICATIuh Am0 emunOAhCE OF PMtfuPLAhstne TA84 CULLECTt0 In CEuan
LuCallom 4 pivFn mD Ah Tnt DuanE AutuLD thtbGI CLNT6'M.
PauJDLT 999e

0 N EPL !CA TE
halts uCCUMe

TA A A Pru mL. MthCL
emeemeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeemoeeeeeee

hACSLLAMluPnffA
CinTMALE6

ATEPnA4Hul&CDS ImVi$17Atu5 litt. 6e.30t
cvCLnitLLA athp4Mth&AmA e4 S.00%
SifPManuG85CH6 TimH13 00, 4.7st

TOTAL. Cah(RALt3 4288 76.07%

DAcilLawtuentfA
P6healtS

mit25 CHIA blkpAR$$ 97. S.77%
A3fth80mFLLA popmuS4 67 4.004
bumPHuntmA P A> v ul.us 42, 3.66%
ptArnmA v ul.6 A w E 36, 2.884
haTZSCHIA ACitULANia 22 1.33%
haviruLA CHIPTOCFPHAl.A $5 0.est
blTZACn8A P Al.t a 4 0.226
havicuLA vinipuLA 4 0.224
SthkDNA HLNA 4 0.22%
Sthtuma FAmtl.tra 4 0.22%
N4743CH44 DI5hlPala 2 0.18%
Gehosa4mA SCALPunIDt3 2 0.184
haviruLA LAnctnLata 2 0.834

luT AL Pthe alt 3 320 18.994

1HT Al, H AC&B.L Ah luPNV f A 1608 WS.Utt

CMLukuentle
huhetILantnfous

Cup l. A S ipuM C AMpNif UN $$. Ueb8t
80thFDF3mus ACHNINarus 6 0.33%
Ahpl51puDt3mH5 #ALCATUS 4 0.224

i t>AmCLIA uV Al 85 4 0,22%

luTAl, NumeFlLAmthlOuS 28, 1.674

107 48. CnLuMUPHY14 20 l.674

CNNysuPnVTA

DIhnunID4 SOCIALE 17 0.99%
AshuMA u v tl.L A 9 0.56%
DibuRnVuh DIVtHbFm3 6 0.33%
OCManmanas sp. 4 0.22%

TuTAI, enhusuPnfia 34 2.llt
|
'

CVAhuPhtTA
tII.Amphfuus

uSCILLATuplA Tthuis 7. 0.39%

Tufal. FALauthinUS 7 0.394

Tufal, Cle=0PMITA 7 0.394

tuCLthnPNVTA

LHGl 6 44 POLYmOMPMA 2. 0.81%

luTAl, FucLEmuentTA 2 0.88%

CNIPTOPnt(A

O
( ku- knOpupuMAS mlNUTA WAN. hAhh0PLAhCTICA 7 0.44%
| C vPTomu=AS ovata 4 0.22%

TOTAL, CNTFTOPnTTA II. 0.6et

?O7& 1 P H Y TCPLA N E tan 16se. 800.00%
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'Jah 8,j988 ll'th(IP IC Al tum Ann AhumD Am(F Op' pMg fupg, Ang THm T A A A CuLLLCTED 14 Chuan
{ LOCAT10m 2 mists week Tmt nuant Ammul.n tht#LT CamTkm.

Ps04kCT 9996

N CP L&CA TL
6148T5 OCCum.

7 A A A Pt M mL. mEhCE
................................... ..................

e4Cil6Amluentia
CtmTmALE4

aftPnamoulsCuA ImV!SITATuS 1000, 66.11%
51trHamuDl3Cua Spauls 97 S.924
CICLusti.La urhFGMimlA=A tS. 1.954
sit en Amuniscus Asf aara 2 0.884

Tufal. ChefpALLS 1251, 76.12%

D ACil.L A u luen t r a
Pt ah al.t3

plt 2hCHIA Ilh>Akl8 10s. 4.59%
ALYtulneFitt enkmuSA 90 S.464
Clatnaa Vul.<Apr 34, 2.034
GumFHuntaa PamVul.um 32, 8.934
hlTISCHIA ACICULamIS 9 0.514
hAV!CuLA CRtPinCLPHALA 7 0.464
statonA ulna 7 0.444
hlTESCMla ANGust&TA 4 0.234
hl115Cw!A n!SalPATA 4 0.234
hlT15LMia SP. 4 O.234
havlCuLA LAmC6DLATA 4 0.2J4
SuetonA FantLICA 4 0.234
GthuSIGmA SC A A.P>o t Dt3 2 0.184
haviruLA TRIPuhCTATA 2 0.114
Hami1SCnIA sp. 2 0.lig

FlhmuLamia &P. 2 0.114

luTAl. PtenALrs 314 19.114(
TuTAI. MACILLAmIUPnYTA 1565 95.23%

CMLukuPntTA
hun.pIL4mEnfuus

Cott.Astpum Camuptcum $$. 0.91%
SCenFutsub3 ACuat=Atus 14 0.05%
AmplSipuDiscus DALratus 9 0.574

luTAI. mum.FILautatnus 30, 2.334

Tu?AL,CnLumurnV1A 30, 2.334

chm 13urnita

ulhunavne snCIALE 15 U.914
SINuMA UVtLLA 6 0.344
ccMannum45 6P. 6 0.3et

O
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Jah u.lVWB llath fi t lC A18HN AND AsHhl#ANCt' OF PNVTOPLah570m TAX A CuLLECT4.D in CEDAM'

LuCAT80h J klvt p hFAN fnt. DuanE Ashul.O LhtNGV CLhTFM.'

] Pm0JtCT guwe

i N EPL1CA T k;

llNITS UCLilke
TA A A PFm al.. y t h ee,

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeme
,

i
14 TAI. CaptSuPnflA 26 5.S94

i

i CfAbbrN3TA
i tJLAmF.hfuus

, 85CILS.atuM4A TLhulb 4. G.27%
!
'

tut AL F81.Amtninus 4 0.27%

t ot a l. C A.OPHITA 4 0.27%

tuGLth0PMITA

euGl.tha POLlanpPMA J. 0.184

.
1uTAL tuCLEgHPHITA 2 0.11%

!

CutPlopnV1A
,

pHuhumONAS M|huTA VAm. NAhMOPlAhCTACA t. 0.J4%
ChTPTOhuhAS UvetA 2. 0.116

i

[ lutal. CMVrfuPHTTA 7 0.4et

(

! 10T A 1. PH T'T O P L A N E T0N 1644, 800.004
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TABLE B-1 (CONT.) - g'Jam g,$wel 4DthTIFICatlum Ann Agumpat;F OF PMifuPL&h870s TAAA CuLLECTtD th ChuAN
LuCA18na a ulvtm akan TME nuant Anhul.u thtkGT CLuftk.
PWnJSCT mu90

N EeLICA TE
untTS uccum.

1 A A A Pth mL. MEhCL
................................... ..................

AAflLLAMIUPny!A
CinTNALt3

4Ternamuul3CUS InV!SITATuS 1057 hh.47%3rtPManupl5CUS 1FmHIS 44 4.004CICLnIFLI.A mphFGMlmlAma h0 3.7htaptu38MA AmstLUA 9 0.49%

fu1AL CterkAlt3 Slot. 74.036
SACSLLAuluentFA

Pi n h al.t3

alt 2sentA LINVApl3 93. b.uttAaftkinntLLA pnumusA 75 4.784
UlAtoma VulGanF 47, 2.944
LomPMuntmA PAmVulum J2 2.004suhtDmA uhmA 6 0.lbtknVicuLA CuvPinctPMALA 6 0.354h!TzsCula PALLA 6 0.354h8T2SCHIA Sr. 6 0.354
klTZ5CM4A ACICULAMls 4 0.24%mAVICuLA LA=CtnLATA 4 0.244CyWOSIGNA SCALPNn!Das 2 0.124
haVICubA 888PumCTATA 2 0.124
hAViruLA hP. 2, 0.124
mlTZSCHIA DISSIPAfA 2 0.1245thtDmA FAutLira 2 c.12t

luTAL PLhmALF3 206 10.0u4
107AI. 84CILLApluPMffA 1475 92.03%

CMI.uhurnV I A
hCm.FILantmfuu3

00tl.AStega CAmup! Cum 17, 2.)Sg
SC6mabismus AchmINA!HS 13 0.79%AmplStkunt5mH6 FALfATuS 6 0.lbt
thanctra uvabis 4 0.244
luTAL mum.FILaatninus St. 3.144
luteh Cnl.uanPtVIA $9 3.74%

CMW13urnfl4

bymuna uVFLLA 14 3.15%Olhuhufum DIVLNLEas 13 0.02%

O

B-8



.- - - . . _ _ . . -. =-- . - . -. . . - . . , _ . . . - - . .~ -- . - . . - . -.

i

t

.

'

'

!

.

TABLE B-1 (CONT.)(

JAN B,8951 ~ il8t#11PlCATION AND AduhDAhCf. OF PWITUPLANNTON TAAA Cul,LECTLD IN CEDAM
LOCAllDe 5 MlvkN nt AW Tat DuAnL AshuLO LhtWGT CLNTEM.<

'
PM0JDCT 909e

M LFL1CA TE
flNITS UCCHN.

1 A A 4 P6N ab. NEhCL
: ................................... .................. ,

TOTAL. CMRISUPntTA 32, 2.004,

CV Ant 1FHi? Aa

|
6 i L A ap.nftases

usCILLafuMIA TLNul8 4, U 264

j fuTAL FILANLhfou8 4, 0.264
!

TOTAL. CIAhurHffA 4 0.2et

EDGLeh0PHf7A

tesGLLN4 POLVaOMPHA to 0,3$4

lu1 AL t uche nnFNsT A 6 0.lSt,

CmVPluPnfla

i pM0liumONAS NihuTA WAN, NAmanrLAhCTICA 31, 0,704
I

CptPfumuh48 Ov&1A 2 0.324

*1ufal. CMVPfuPHY14 13 0.534

1HTA L PM VTOPLA N R 70N ISet, 100,004
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TABLE B-1 (CONT.)
Jan d,Isst ihtmittirAslon Amo AsunnamCF pr PHffuPLAms10m TAAA COLLECith Im LEUAW
LUCA18DN 4 klsem m e: A > fnE OWant Anhul.u tatkGT CteTEw.' PruJ6CT 99We .

W LPL 1CA TL
untTS uCCUN.

1A A A PDM m l. , MEmCL
................................... ..................

s ActLLawloPnf ra
ClataALLS

6TarnahnuleruS ImWlS!?ATuS In2e. 6u.J74
31EPuamun85CH3 IF=HIS #2 5.004
CICLOtFLLA sthFhM8mlah4 15 4.54%
ottu84RA GNamuLATA 13 0.794
e61.051pA AustLUA 6 0.144
5TF PHAmuntsCUs As tu AEA 4 0.236

tutas. CamTRALLS 1305 79.214

BAf8LLAMguPnTTA
P4meALt3

mit33rNla LlmFAktS 92. 5.57%
A574pinm6LLA POmWuSA 11, 4.324
nsA10mA v ul,4 A m F 37, 2.214
f.4mPMumtma PapVUtum 26 1.59%
mlTISCMia SP. 15 0.90%
h A v irul. A Ca t P t nCFPM Al. A 9 0.57%
havtruLA LamCanLATA 1 0.454
hiftsepta ACICul. Ants 6 0.34%
Pihuul.AMla SP. 4 0.23t
mittsCHIA P A f.t a 4 4.234
syktnna HLNA 4 0.234
hlT2ACH8A hts 3fParA 4 0.234 ,
hAvicutA stalDHLA 2 0.83%
m A v icut. A 4P. 2 0.144
auptstLLA OvAta 2 0.114

fuTAL PLumALFS 234, 17.264 |
TuTAI. parts.LautuPHTTA 1509 v4.54%

Cnt.upoPm T r A
ana. tis.AmrafuH5

Cptt.AStaum ramm>trum 15 0.904
SCFutbramus ACuminagns A. 0.51%
Ans35tpunt$mH6 DALeATUS 4, 0.734

TUTAl. Num.F(l.Amtm1 pus 27, l. ASS

TOT al. Pal.upHPmTT A 27 l.ASt

fHetSOPMY14

uthnnavnm snriata 9 0.574
SinHSA UV P l.L A 6 4.144
pCumneneAs SP. 4 4.tht

TUTAl. CnmIMuPMTTA 19 1.144
1

(MVPfuPMTTA

wwonomunes minu?A v4w. mAmmnpl.AwCT3rA 9 0.574
fWTPfumum43 nv&1A 1 4.13%

TuTal. fMTPTOPHTTA ti. 0.Agt

| Tn? 4 I, PM T TnP 1. A =5 ? nm 1647, 100.00%
i

e
1
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JAh A.14Al IDtNTIFICATION Ahn AuHNDANCF OF PHITOPL&hE104 TAXA fot.LFCTED tm CroAN

O LOCATich % MlWFw nFAR TMF DuAhF AMhulD kNLNGY ftNTFM,
P90JDCT 999h

N EPLICA TE
Unt(S OfCUR.

T A A A PFM a l. . >FNfE
................................... ..................

RAfjlbaptuPHTTA
CfhTNALF5

attPHAhnDIhfum thWISITATUS 9070 A3.S24
S1FFMANun!SCll& 1FhHIS 834, 7.994
fyftnTFLI.A mFhrGHINIANA 73 4.114
m al.stA I R A AmufGHA 4 0.22%

TUT Al. f LN f 8 Al.k$ 1289 76.07%

Rafill AntupnVTA
)

j PF hh Al.k S I

htt!SfMIA LIhFANIS AG. 3.22%
A bitp inkrLt. A enusosA u0 4.7st
kITERCHla ACICitLawis 34 2.004
plainmA Vul.G AN F 28 l.676
PbuPHuwkuA P a > V ul.u u 2A, 1.67%
mlTEACHIA Pal.L A 9 0.564
h A V lful. A CR I P TnCF PH A l. A VAN. VLNkTA 7 0.44%
NAVlful.A LANff0 LATA 6 0.Ilt
N AVlful. A SP. 4 0.224
blTZACHIA pl4SIPATA 4 0.22%
St>tema llLNA 4 0.224
h AViful A VistbHLA 2 0.81%
HamT7arHIA aP. 2 0.884
h!TZACHIA SP. 2 0.114
h A V lf ul. A CaettATA 2 0.884
PimmpLawtA SP. 2 0.184

Tufal. PtNNALFS jul. 17 Aug

ThT Al. Refil,L AWIUPHYT A 1582 93.934

CHl.080PHTI A
hon.Fil. A mFhTOff 5

Cett. A S rpus fauneifum 10 l.7At
ACinFDF5muS A Co n t h 4 Tils to. 0.5st
AhplSfRODLMnil5 FALfATUS 7 0.44%

TOT Al. MON.Fil. A NEN IOUS 47, 2.A04

TitT Al. PMI.umuPnVT A 47, 2.404

CHWISOPnVTA

$YhltM A flVFLt.A 15 u. bat
DINunnvow sofjaLF 9 0.964
erw>n.n=As sp. 6 4.134
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t TABLE B-1 (CONT.) h
.I A h 3,jgAl jp44TItICaffu4 Ahn AgHmDANCF OF PMI?uPLANETns TAXA ful.LFCTLD IN CFWAN
t.ufattnu t utTFu nFAR inF DWANF Ambul.o LNL$GT (L4fFM,

PunJfCT 9046

NtPL1CA7E
IteITA OfCHN.

?A A A PFN M t. . NFhfE
................................... ..................

TufAI, CMafAOPMffa 30 leftt

CIAh0PMt?A
F IL A pFh fulf $

OACILL. Afbpl A Thauts 12. 0.6A%

Total. Fil. AmtNinus 12 0.6s4

Tufat. CtahnPMifA 12 0,634

FuCLFhePHTfA

LI%I,g u a PnLYanpPMA 4 0.22%

TalTAl. Fh4LFh0PMITA 4 4.22%

fpfrinPMff!

uMODOsugAA m|4ufA YAW. N amenPt. AhCTICA 7 0.44%
fufr?O"bMAS MVATA 2 0.38%

TnTAI. (MTPfuPMffa 9 0.564

T O? 4 1 PM V TO P f. A N N TO N 1684, 100.00%
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bp~% TABLE B-2
.l a h 17.hvel IPP hi f t Ital f tem enn 4nHmpamCF pp pHgfuPI,anutne FA34 (Uf.LFCTLD IN CFU4M
f.ufAfing i NIUFW NVAW THF DuahE Shhulu 6.NLP4Y CLNfFM.
SmOJt CT mu90

N LrLlC67g
HhtfA OfCHN.

TA a A PFM M t. . MFhfE
................................... ..................

R Af fil.4m f uPnfia
CFnTwSLFh

STePnahDuf5fHM IhW E A S T4tl 8 ilt. Su. bit
(I fl,n t F LI. A mFhrt.Wiml A h 4 95 A.70%
AIFFHANuDiSCH3 1F4Hl2 22 l %8%

THT Al, fg e f p Af.e 3 836 3A.R0%

naft|Lanf0PHVta
Pf m> Al 6 S

AM1F>luMLlLA FURRO3A 144 10,11%
PITZSCHla f.8mpamf6 99 6.914
DIA1nma vul44kr $2 l.6st
f.HWPMugtmA pahvulHu 17 2.63%
$3PLnna HLNA 22 l.S$%
blTZSCHl4 ntShfr41a 19 1.12%
h a v iful. A CP T PTDCD Phal. A 17 Solut
nitzstula aCICHLahts 7 0.93%
h AVlfHI A TAlPuhCTATA 6 4.19%
hlT2ACHIA PAlta 4 6.26%
hlTZSCMla SP. 4 0.26%

TOTAL. Pthm4LF5 411 28.94%

TuTAI. MartfLa>10PHTTa 1247 u?.73%

CMl ukisPNY t a
hem.p f LamFmf atta

Lett. AM f pum PAmopifum 15. 1.05%
sh88MlpilDanmHS eALf4TuS 7 0.53g
ALFmFHFSmuS A C H a l m a il's 9 0.16%
SCFmFbr5mus aHHheams 1 0.20%

TUT Al. Num.F il. AmR N a pus 30, 2.14%

Total. CHlupuPNVT A 30, 2.14%

f nky&DPHT Ta

SymHwa HvFLfA #4 5.92%
DihuPhTUN $0fl8LF J1, 2.63%
PLhanenhas sP. 22 l.90%

TOTAI, fMDISOPHVT4 144, 30.134

T nT 4 8 P H T T n P l. A N F TD N 8422 800.00%
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TABLE B-2 (CONT.) g
.la n 47,1983 80tatfFtr48fue aan anHapahCr nr pHttuPI,4hW1ng Tasa (DILFCTLD IN CrusM
lurafine 2 NffrM hrat TMr Duatr aNNut0 LNERGT PkNTrk.
PunJfCT GU94

N EP L ICaTE
Hoff3 uf CllM e

I aaa PrW #f . MrhfE
ee=====eeeeeeeeee.e.eeeeeeeeeeeeeeeeeeeeemoeeeeeeeeee

RafstbaufurnTTa
CFathaLF6

StgPnannut srus ImVISata?tsS h92. 44.07%
rirs.nf rLt.a arbrGHiplana 920 7.614
Sir Pa a mun t SClf b fr4HIS 37 2.384
pitu8tpa amefGHa 9 0.596

1u7a8. rknipaleA 950 54.63%

Baf al l,su f 0PMT l a

PF hhal t A

aAfrufu4kiba rupun$a $$3. 9.43g

>8733CMla 1.8ht&Nf6 108, 6.904
Plafnas vul4aar 45 2.86%
r.omP>o=Lua Pa>Vulus 32, 2.02%
Sumanna ItLua 28 l.18%
Witzscuta aCICHLaufs 17 1.074
bitzSCHI4 plS$1PATa 9 0.594
hLT3ACMla Pal.ta 6, 0.3hg
havtruta CRIPTncryMal.a 4 0.246

total, PLunaLFS 400 25.46%

Tuf al. Raft!LahtuPnTTa 12S9 30.074

fnLuktlPMit a
knN e F IL a p r m f ulla

Cett.aS18um rammelrum 90 S.7tt
SCrnrursmuS aC le f n a f als 7 0.424

, 10741. suu=rtlastNTnUS 96 6.83%
l

( Tuf al. fMt.ueuPnTT a 96 6.134

| fnft30PMTTa

i
| SYnuma HvrLt a 112 7.11%

nimup=Tum AdelaLr 47 I.934
pCMunenhas $P. 34 2.144

Tutal, rMetsuPMVta 208 13.21%

tuCL>nnPutta

Litut.tWa POLTanspna 9 0.59%

intal, rucLre'rutta e, n.593

Yn7 a3 PnT t n P g. & N stng 1572, 100.00%

O
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Jah 47,19st let4fftlCABlog Ann AnHhpANCF nr PNVTuPj,AhA10h T$2 A ful.LFCTED IN CFD &ll<

lofAfteh ) . plvFM mFAW TMF DUAhF Aphol.p ENLpGY CLkTFM,

PDOJFCT 9096

N EPL1CA TL
HNITS OPCHN.

1 & A A PFN ML, NFhCE
................................... ..................

RafilLAnthPMy(A
C9nTNAI,F5

AftPnahnufhfuS ThWlSSTATHA 770, 49.74%
f yrt.p tF&,l A mFh6bMINIAha 79, S.07%
Jt1 F PM a hupl SCHS IFhHIS ll. 0.A4%

t ut at, f t N f p al.t S 862 S5.A6%

RafIlLAMfuPnffA
PFhMAIkM

AAfruf0*Lt.LA FUSmOSA 140, 9.0S%
hlTZMCHla 1.lh6 ANIS 127 S.21%
ChuPHOmbuA PAWVulum %4 4.11%
AYWFnmA flLN A 43, 2,73%
DlarnmA Vul44WF 16, 2,29%
hlTZSCHIA ACICULAWI5 19 l.28%
h A V iruf. A CRIPf0CFPMAlA I I, 0.04% ,

MITISCHla plS5fPA1A 11 0.72%
hlT15CHl a P Al k a 6 0.16%
h AVlful.a ^tD 3PuNCT AT A 2, 0.12%

TisTAl PtahALF5 460 29,70%

TOTAL, Raft |La>TDPMV1A 1322 85.14%

Cnlusupuy1&
hnh., gl. A mFmTOHb

Cott.AA1puu CAmapirum II. 2.02%
SCFmFDF58u3 A Cl'a t h a fil5 14 0,90%
SCFhFDF5mus AhtihDAN5 1, 0,104

TsiT Al. NUN.F il. ANtWIDHS 44, ) 88%

TUTal. CHluROPMYTA 40 3.18%

fn>ysuPnYT&

SVheine HyrLt.A 96, e.36g
OlNumerYuN 84)flALF 47, 1.02%
ACHmonnmas SP, 24, 1.47%

TUTAl. fMetAuPMT14 166 10.764j

I CVAhnPNITA
6 I L & = F hTO415

U AC il.I. Atup l e Tk nu t h 1, 0.47%

Tuf al. Fil. Auth tOb8 7 0.42%

Tufat, frannrMyTA 7 0.42%

FUCLFh0PHITA

ADGIE44 POLTan>Pha b, U.36g

Tuf at. D UCLFn0PHIT A 6 0.36%

TO7 A I PH TTOP l. A N W TA4 IS49, 100.00%

bU
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TABLE B-2 (CONT.)
( .l A N J2.1988 IDL4TIFtraffuu aan ADH40&NCF OF PMffuPLAmRTnn TARA Cut.LFCTLD IN CFunk

l uf Af ina 4 NivFW NFA> fnf DuAhF AphQlp thtPGT CL4TFp.
PhnJFCT 9u8h

N EPL1CA Tt
lintTS OfCHw.

1 A A A PFN a l. . WFhrt
................................... ..................

Parlftanfornyta
C F hf > 4 8.F5

4taPnannuf3 FHA ThWISITATuS 717, 46.g6%
fyrl.nfFLtA nFnF6MiklahA 105 6.66%
STFPManuplSCHS TFhHIS 22 l.43%

tut Al. fL4 f P Af S S Pt4 $4.954

BAfjf'..''PnffA
PvhW Al.t 3

4Affalanti.La FDPan34 Ilb. b.SA4
nlTZSCMia I.8mpApis lit. 7.254
CupFNO4Ls4 P a u vul up 49, 2.04%
St>ppna llLNA lo. 1.90%
asTISCw!A Art (HLauta 24 l.Sgt
plafona vul.Gaar 22 1.4)%
mAvlfula CPIPinCFFMAI.A 14 l.19%
hlTISCMIA plS5fPATA IS. 0.9St
blTEScula Pal.ta ll. 0.71%
m a v irut.4 3P. 7 0.46%
hlT15CHl4 P3FunOFONTICnLA 4 0.24%
PikhHLANIA SP. 4 0.24%

tilf al. Pt Ne Al.F5 430 27.164

10Tal. P Af tl.LahluPHT T A 1794, b2.Il%
ChlbWpFMTf4,

( h n m = t' I L a m F m f ulI$

CUtf.AAIP44 fampbtfue 60 3.51%
SCDeppFbmHS ALH4 f m&1tl3 4 0.54%
ALFmF0FSpuS l-umbH5 S. 0.104
SCF4FuF68uM AhnhnAN5 4 0.27%

total. NuM*F lf. Am4M inus 77 4.98%

1n7 41 rnt.uu.spn v i a 77 4.93%

flah0PHtTA
plLanFmfuHS

USCILIATUNia 7tNufS 3. U.10%

TOT Al. Fil. ANENTnus ). 0.lut
.

Tb7Al. ffA4MrHTTA 1 0.33%

FucLponrwvTA

LDGlkwA POLTanPPMA 2. O.12%

TuTAI ruel.FenruyTA 2 0.92%

T OT A 1 P W f T n P l. A N y ?nm 1572, luo. Gut

O
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TABLE B-2 (CONT.)
.l A M 77,14Al I Pe hl i t It' A T Ib4 Asp AMHhDANCF OF PMITUPLANATON TAsa ruf.LFCTED Ih CFDAM
l.bfATlAm $ MSVDW NFAD THF DUAhF Aphbl u Lht9GY (LNTFM.
PkOJFCT gute

N EPL1CA TE
flatf3 OfClf N.

1 A A A PFN N B. . NFack
................................... ..................

Raft |LAhlbPHTIA
CDhipalF6

bTtPnahnuf5fu9 imVislTATHM 727 4u.37%
rtrLnlFl.l a e6 nFt.Wiel a h4 go. S.974
SipyWAqunitCus TFhHIS 34 2.244
miluSlNA AmufGHA 9 0.424
SIFFHANbntSCHS AS1pAFA 2 0.12%

TOTAL. ftWipaltS $62 $7.124

| MarifLanf0Pnfla
FF h W al t.S

ARTrulutLtLA FUpan6A Ill. 0.704
hit 13CHl4 fthtants $14 7. Set
r.bmpHHuf u A PAmVulum 49 1.234
piernma VHlGA>r 39, 2.614
blTgACMla ACl[HLAMIb 22 l.494
N AVlful A CPFPinCFPNA14 15 0.994
mlTZACMaa PlastyAla 9 0.624
F I m pF LI. A SP. 4 0.254

TOTAL. Pth=4LFs lu). 25.494

Total. RAftl.LAhforMVTA 1745 52.824

CntuGUVnstA
anh.F il. A a rmf 4HS

Cett.AS18Um faunalfum 30 l.996
ScteFuFauus ACHminA1H3 A.- 0. Set
Ahplsl#6pp.94H3 DALfATuS 6 0.314
50thrDF4 pus IONGHS S. 0.31%

thTAl. mum.FilAuthT003 49 3.23%

TOTAL. fHl.upuPnftA 49 1.234

fnNtSOPMTTA

SVhuha HvFLI.A 103 6. ult'

DiabPnfum SOflALF 71 4.73%
OCNunanmA3 SP. 30 l.994

THTAl. fppl%QPHYta 204 13.5S%

fyA=0rHsTA
tfi.Aernfuus

06fiti.A1DMIA TFhpl3 6 0.404
TOT Al. Fil, AmthTnus 6 0.404

ThTal. flannPMITA 4 0.404

Tn? A f. PM V T O P f. A N N TM N 8504, 800.004

I

'

;
,

B-17

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



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

._,

s

TABLE B-3 SUW4ARY OF PHYTOPLANKTON COMPOSITION, ABUNDANCE. AND PERCENT OCCURRENCE

PHYT 0PLANKT0N DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/04/01 UNITS = 4/ML TYPE = SPECIES TOTALS PAGE = 1

STATIONS PICKED = 1

SPECIES REP 1 TOTALS PERCENT OCCURANCE

ASTERIONELLA FORMOSA 48.20 48.20 3.01
NITZSCHIA LINEARIS 85.06 85.06 5.32
NITZSCHIA PALEA 99.24 99.24 6.21
HELOSIRA GRANULATA 5.67 5.67 0.35
SAELETCNEMA POTAMOS 59.54 59.54 3.72
NITZSCHIA ACICULARIS 8.51 8.51 0.53
STEPHAN0 DISCUS INVISITATUS 1100.12 1100 12 68.79
MELOSIRA AMBIGUA 14.18 14 18 0.89
HITZSCHIA 5.67 5.67 0.35
nil 2SCHIA LAUENBURGIANA 8.51 8.51 0.53

m NAVICULA 8.51 0.51 0.53
i NAVICULA TRIPUNCTATA 2.84 2.84 0.18

5 DIATOMA VULGARE 31.19 31 19 1.95
MERIDION CIRCULARE 5.67 5.67 0.35
NITZSCHIA DISSIPATA 2.84 2.84 0.18
CYCLOTELLA MENEGHINIANA 42.53 42.53 2.66
SYNEDRA ULNA 28.35 28.35 1.77
SYNEDRA 5.67 5.67 0.35
SCENEDESMUS ACUMINATUS 9.21 9.21 e, . 58
SCENEDESMUS LONGISPINA 4.25 4.25 0.27
DIN 0BRYON SOCIALE 8.51 8.51 0.53
CRYP10MONAS OVATA 2.84 2.84 0.18
SCENEDESMUS LONGUS 3.54 3.54 0.22
ANhlSTRODESMUS FALCATUS 5.67 5.67 0.35
ANKISTRODESMUS SPIRALIS 2.84 2.84 0.18

___ -----

TOTALS 1599.15 1599.15 100.0
============ ============ =====
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TABLE B-3 (CONT.)

PHYTOPLANKT0N DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/04/81 UNITS = 4/ML TYPE = PHYLA TOTALS PAGE = 2
STATIONS PICKED = 1 !

;

| COLE PHYLA REP 1 TOTALS PERCENT OCCURANCE

I

2 BACILLARIOPHYTA PENNALES 340.24 340.24 21.28
1 BACILLARIOPHYTA CENTRALES 1222.05 1222.05 76.42
3 CHLOROPHYTA NON-FILAMENTOUS 25.52 25.52 1.60 t

.,

5 CHRYSOPHYTA 8.51 8.51 0.53 !
,

14 CRYPTOPHYTA 2.84 2.84 0.18 !,

TOTALS 1599.15 1599.15 100.0
============ =.========== .====
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TABLE B-3 (CONT.)

PHYTOPLANKTDN DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/04/81 UNITS = 1/ML TYPE = SPECIES TOTALS PAGE = 1

STATIONS PICKED = 2

SPECIES REP 1 TOTALS PERCEN! OCCURANCE

STEPHAN0 DISCUS INVISITATUS 1071.77 1071.77 69.69
CYCLOTELLA MENEGHINIANA 42.53 42.53 2.77
ASTERIONELLA FORMOSA 34.02 34.02 2.21
GOMPHONEMA PARVULUM 76.56 76.56 4.98
NITZSCHIA LINEARIS 102.07 102.07 6.64
NITZSCHIA PALEA 8'i.90 67.90 5.72
DIATOMA VULGARE 8.51 8.51 0.55
SYNE 0RA ULNA 22.68 22.68 1.47
NAVICULA 19.85 19.85 1.29
NITZSCHIA ACICULARIS 8.51 8.51 0.55

to NITZSCHIA DISSIPATA 5.67 5.67 0.37
r'o NAVICULA LANCEOLATA 2.84 2.84 0.18
o NAVICULA TRIPUNCTATA 2.84 2.84 0.18

MELOSIRA AMBIGUA 14.18 14.18 0.92
ANKISTRODESMUS FALCATUS 5.67 5.67 0.37
DIN 0ERYON SOCIALE 8.51 8.51 0.55
SCENEDESMUS ACUMINATUS 9.21 9.21 0.60
OSCILLATORIA 6.80 6.80 0.44
DICTYOSPHAERIUM PULCHELLUM 7.80 7.80 0.51

___ -- . ----- ------

TOTALS 1537.91 1537.91 100.0
============ ============ =====
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TABLE B-3 (CONT.)

PHYTOPLANKT0N DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/04/81 UNITS = 4/ML TYPE = PHYLA TOTALS PAGE = 2
STATIONS PICKED = 2

CODE PHYLA REP 1 TOTALS PERCENT OCCURANCE

1 BACILLARIOPHYTA CENTRALES 1128.48 1128.48 73.30
2 BACILLARIOPHYTA PENNALES 371.43 371.43 24.15
3 CHLOR 0PHYTA NON-FILAMENTOUS 22.68 22.68 1.47
5 CHRYSOPHYTA B.51 8.51 0.55
7 CYANOPHYTA FILANENTOUS 6.80 6.80 0.44 [

_-- ____ __ =__ _____

TOTALS 1537.91 1537.91 100.0
============ === ======== =====
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TABLE B-3 (CONT.)

PHYT 0PLANKT0N DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/04/81 UNITS = 4/ML TYPE = SPECIES TOTALS PAGE = 1

STATIONS PICKED = 3

SPECIES REP 1 TOTALS PERCENT OCCURANCE

DIATOMA VULGARE 14.18 14.18 0.84
STEPHAN0 DISCUS INVISITATUS 1091.62 1091.62 64.77
GOMPHONEMA PARVULUM 90.73 90.73 5.38
SKELET0 NEMA POTAMOS 34.02 34.02 2.02
NITZSCHIA PALEA 107.74 107.74 6.39
NITZSCHIA LINEARIS 99.24 99.24 5.89
NITZSCHIA LAUENBURGIANA 17.01 17.01 1.01 ,

NITZSCHIA DISSIPATA 5.67 5.67 0.34
NITZSCHIA ACICULARIS 2.84 2.84 0.17
CYCLOIELLA MENEGHINIANA 31.19 31.19 1.85
SYNEDRA ULNA 39.70 39.70 2.36
ASTERIDNELLA FORMOSA 51.04 51 04 3.03
NELOSIRA AMBIGUA 8.51 8.51 0.50
N491CULA 17.01 17.01 1.01
NAVICULA TRIPUNCTATA 2.04 2.84 0.17
GYR0 SIGMA SCALPROIDES 2.84 2.84 0.17
DIN 0BRYON SOCIALE 22.68 22.68 1.35
SCENEDESMUS ABUNDANS 3.54 3.54 0.21
SCENEDESMUS ACUMINATUS 7.09 7.09 0.42
DICTYOSPHAERIUM PULCHELLUM 5.67 5.67 0.34
DSCILLATORIA 4.82 4.82 0.29
ANKISTRODESMUS FALCATUS 5.67 5.67 0.34
CRYPTOMONAS OVATA 2.84 2.84 0.17
EUGLENA 2.04 2.84 0.17
TRACHELOMONAS HISPIDA 8.51 8.51 0.50
MELOSIRA GRANULATA 5.67 5.67 0.34
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TABLE B-3 (CONT.)
I PHYTOPLANKT0N DATA L I S T I'N G'

PROJECT =IEL1 SAMPLING DATE=02/04/81 UNITS = t/ML TYPE = PHYLA TOTALS ' PAGE =' 2
STATIONS PICKED = 3

CODE PHYLA REP 1 TOTALS PERCENT DCCURANCE<

7:

I E$ 2 BACILLARIOPHYTA PENNALES 450.82 450.82 26.75
1 BACILLARIOPHYTA CENTRALES 1171.01 1171.01 69.48
5 CHRYSOPHYTA 22.68 22.68 1.35
3 CHLOROPHYTA NON-FILAMENTOUS 21.97 21.97 1.30

.

7 CYANOPHYTA FILAMENTOUS 4.82 4.82 0.29 l

14 CRYPTOPHYTA 2.84 2.84 0.17
i 8 EUGLENOPHYTA 11.34 11.34 0.67

----- == - __ ==--_

TOTALS 1685.49 1685.49 100.0
. ------------ ------------ -----,
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TABLE B-3 (CONT.)

PHYT 0PLANKT0N DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/04/01 UNITS = 4/ML TYPE = SPECIES TOTALS PAGE = 1

STATIONS PICKED = 4

SPECIES REP 1 TOTALS PERCENT OCCURANCE

STEPHAN0 DISCUS INVISITATUS 1111.47 1111.47 65.71
NITZSCHIA ACICULARIS 8.51 8.51 0.50
ASTERIGHELLA FORMOSA 22.68 22.68 1.34
CvCLOTELLA HENEGHINIANA 59.54 59.54 3.52
GfMPHONEMA PARVULUM 107.74 107.74 6.37
i.f TZSCHI A LINEARIS 121.92 121.92 7.21
DIATOMA UULGARE 8.51 8.51 0.50
SYNEDRA ULNA 36.86 36.86 2.18
MELOSIRA AMBIGUA 5.67 5.67 0.34
MELOSIRA GRANULATA 5.67 5.67 0.34
NITZSCHIA LAUENBURGIANA 8.51 8.51 0.50
NITZSCHIA PALEA 90.73 90.73 5.36
SKELETONEMA POTAMOS 53.87 53.87 3.18
NAVICULA 14.18 14.18 0.84

co OSCILLATORIA 10.77 10.77 0.64
TRACHELOMONAS HISPIDA 2.84 2.84 0.17

S'$ ANKISTRODESMUS SPIRALIS 2.84 2.84 0.17
AllKISTRODESMUS FALCATUS 5.67 5.67 0.34
CRYP10MONAS OVATA 5.67 5.67 0.34
EUGLENA POLYMORPHA 2.84 2.84 0.17
SCENEDESMUS ACUMINATUS 4.96 4.96 0.29

TOTALS 1691.44 1691.44 100)b
============ ============ =====
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TABLE B-3 (CONT.)
PHYTOPLANKTON DATA LISTINfi

PROJECT =IEL1 SAMPLING DATE=02/04/81 UNITS = t/ML TYPE = PHYLA TOTALS PAGE = 2
STATIONS PICKED = 4

CODE PHYLA REP 1 TOTALS PERCENT OCCURANCE

<

1 BACILLARIOPHYTA CENTRALES 1236.22 1236.22 73.09
2 BACILLARIOPHYTA PENNALES 419.64 419.64 24.81
7 CYAN 0PHYTA FILAMENTOUS 10.77 10.77 0.64
8 EUGLENDPHYTA 5.67 5.67 0.34
3 CHLOROPHYTA NON-FILAMENTOUS 13.47 13.47 0.00

14 CRYPTOPHYTA 5.67 5.67 0.34
=== _ _ _ = = ------- - . - -----_

TOTALS 1691.44 1691.44 100.0
============ ============ =====
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TABLE B-3 (CONT.)

PHYT 0PLANKT0N DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/04/81 UNITS = 1/ML TYPE = SPECIES TOTALS PAGE = 1

STATIONS PICKED = 5

SPECIES REP 1 TOTALS PEREENT OCCURANCE

CYCLOTELLA MENEGHINIANA 93.57 93.57 4.80
STEPHAN0 DISCUS INVISITATUS 1145.49 1145.49 58.76
NITZSCHIA PALEA 144.60 144.60 7.42
SKELET0 NEMA POTAMOS 79.39 79.39 4.07
HELOSIRA GRANULATA 11.34 11.34 0.58
NITZSCHIA LINEARIS 161.62 161.62 8.29
NITZSCHIA LAUENBURGIANA 17.01 17.01 0.87
GOMPHONEMA PARVULUM 127.59 127.59 6.55
SYNEDRA ULNA 51.04 51.04 2.62
NITZSCHIA PSEUD 0FONTICOLA 2.84 2.84 0.15
HERIDION CIRCULARE 2.84 2.84 0.15

oo ASTERIONELLA FORMOSA 11.34 11.34 0.58
* DIATOMA VULGARE 17.01 17.01 0.87
c$ NAVICULA 25.52 25.52 1.31

GOMPHONEMA ABBREVIATUM 5.67 5.67 0.29
NITZSCHIA ACICULARIS 2.84 2.84 0.15
NAVICULA TRIPUNCTATA 2.84 2.84 0.15
NITZSCHIA 5.67 5.67 0.29
SCENEDESMUS LONGISPINA 8.51 8.51 0.44
TRACHELOMONAS 2.84 2.84 0.15
DIN 0BRYON SOCIALE 5.67 5.67 0.29
SCENEDESMUS ACOMINATUS 7.09 7.09 0.36
SCENEDESMUS ABUNDAh3 2.84 2.84 0.15
GYR0 SIGMA SCALPROIDES 2.84 2.84 0.15
NITZSCHIA DISSIPATA 8.51 8.51 0.44
FRUSTULIA 2.84 2.84 0.15

.-

_ _ _ _ _ -_ ------ -----
_

TOTALS 1949.32 1949.32 100.0
============ ============ =====
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, TABLE B-3 (CONT.)

P H Y T O P L A N K.T O N DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/04/81 UNITS = t/ML TYPE = PHYLA TOTALS PAGE = 2
STATIONS PICKED = 5

CODE PHYLA REP 1 TOTALS PERCENT DCCURANCE

1 BACILLARIOPHYTA CENTRALES 1329.79 1329.79 68.22
2 BACILLARIOPHYTA PENNALES 592.59 592.59 30.4g
3 CHLOR 0PHYTA NON-FILAMENTOUS 18.43 18.43 0.9s
8 EUGLENOPHYTA, 2.84 2.84 0.15
5 CHRYSOPHYIA 5.67 5.67 0.29

.---- __

TOTALS 1949.32 1949.32 100.0
============ ============ =====
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TABLE B-4 SUMMARY OF PHYTOPLANXTON COMPOSITION, ABUNDANCE, AND PERCENT OCCURRENCE

PHYTOPLANKTDN DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/19/81 UNITS = t/ML TYPE = SPECIES TOTALS PAGE = 1
STATIONS PICKED = 1

SPECIES REP 1 TOTALS PERCENT OCCURANCE
i

STEPHAN0 DISCUS INVISITATUS 4933.55 4933.55 47.12
NITZSCHIA LINEARIS 2254.12 2254.12 21.53
GOMPHONEMA PARVULUM 1219.21 1219.21 11.65
DIATOMA VULGARE 311.89 311.89 2.98
NAVICULA TRIPUNCTATA 42.53 42.53 0.41

m SYNEDRA ULNA 198.48 198.48 1.90
NITZSCHIA LAUENBURGIANA 70.88 70.88 0.68i

@ NAVICULA 255.18 255.18 2.44
DICTYOSPHAERIUM PULCHELLUM 95.69 95.69 0.91 *

NITZSCHIA PALEA 141.77 141.77 1.35
NAVICULA LANCEOLATA 56.71 56.71 0.54
NITZSCHIA ACICULARIS 113.41 113.41 1.08
SYNEDRA 14.18 14.18 0.14
ASTERIONELLA FORMOSA 212.65 212.65 2.03
NITZSCHIA DISSIPATA 99.24 99.24 0.95
SCENEDESMUS ACUMINATUS 60.25 60.25 0.58
SCENEDESMUS ABUNDANS 35.44 35.44 0.34
ANKISTRODESHUS FALCATUS 70.88 70.08 0.68
COELASTRUM CAMBRICUM 226.83 226.83 2.17
PERIDINIUM 56.71 56.71 0.54

.. _ . - _ -----_

TOTALS 10469.61 10469.61 100.0
============ ============ ===== .
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TABLE B-4 (CONT.)

PHYT 0PLANKT0N DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/19/81 UNITS = 4/ML TYPE = PHYLA TOTALS PAGE = 2
STATIONS PICKED = 1,

CODE PHYLA REP 1 TOTALS PERCENT OCCURANCE4

i

1 BACILLARIOPHYTA CENTRALES 4933.55 4933.55 47.12
2 BACILLARIDPHYTA PENHALES 4990.25 4990.25 47.66
3 CHLOROPHYTA NON-FILAMENT 0US 489.10 499.10 4.67

10 PYRRHOPHYTA 56g1 56.71 0.54

TOTALS 10469.61 10469.61 100.0,

' ============ ============ ===== ,
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TABLE B-4 (CONT.)

PHYTOPLANKTON DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/19/01 UNITS = t/ML TYPE = SPECIES TOTALS PAGE = 1

STATIONS PICKED = 2

SPECIES REP 1 TOTALS PERCENT OCCURANCE

STEPHAH0 DISCUS INVISITATUS 4990.25 4990.25 40.61
GOMPHONEMA PARVULUM 2707.78 2707.78 22.04
NITZSCHIA LINEARIS 2480.95 2480.95 20.19
DIATOMA VULGARE 368.60 368.60 3.00
NITZSCHIA PALEA 184.30 184.30 1.50

co NITZSCHIA LAUENBURGIANA 99.24 99.24 0.81
& ASTERIONELLA FORMOSA 311.89 311.89 2.54
ca HITZSCHIA ACICULARIS 56.71 56.71 0.46

HITZSCHIA FRUSTULUM 14.18 14.18 0.12
NITZSCHIA COMMUNIS 14.18 14.18 0.12
NAVICULA TRIPUNCTATA 28.35 28.35 0.23
NAVICULA LANCEOLATA 42.53 42.53 0.35
NAVICULA 269.36 269.36 2.19
SYNEDRA ULNA 255.18 255.18 2.08
CYMBELLA 14.18 14.18 0.12
FRUSTULIA 14.18 14.18 0.12
NITZSCHIA DISSIPATA 28.35 28.35 0.23
CALONEIS BACILLUM 28.35 28.35 0.23
NITISCHIA ANGUSTATA 14.18 14.18 0.12
NITZSCHIA 113.41 113.41 0.92
UNIDENTIFIED DIN 0 FLAGELLATE 42.53 42.53 0.35
SCENEDESMUS ABUNDANS 28.35 28.35 0.23
SCENEDESMUS ACUMINATUS 74'.43 74.43 0.61
SCENEDESMUS LONGUS 14.18 14.18 0.12
ANKISTRODESMUS FALCATUS 42.53 42.53 0.35
ANKISTRODESMUS SPIRALIS 14.18 14.18 0.12
DICTYOSPHAERIUM PULCHELLUM 35.44 35.44 0.29

_____

TOTALS 12287.79 12287.79 100.0
============ ============ =====
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i TABLE B-4 (CONT.)

PHYTOPLANKTON DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/19/81 UNITS = 4/ML TYPE = PHYLA TOTALS PAGE = 2
STATIONS PICKED = 2a

) CODE PHYLA REP 1 TOTALS PERCENT OCCURANCE
.

j 1 BACILLARIOPHYTA CENTRALES 4990.25 4990.25 40.61
3 2 BACILLARIOPHYTA PENNALES 7045.90 7045.90 57.34

10 PYRRHOPHYTA 42.53 42.53 0.35
3 CHLOROPHYTA NON-FILAMENTOUS 209.11 209.11 1.70

__ ___.

TOTALS 12287.79 12287.79 100.0
============ ============ =====
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TABLE B-4 (CONT.)

PHYTOPLANKTON DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/19/81 UNITS = 4/ML TYPE = SPECIES TOTALS PAGE =
STATIONS PICKED = 3 ' 1

SPECIES REP 1 TOTALS PERCENT OCCURANCE

GOMPHONEMA PARVULUM 1318.45 1318.45 11.79
NITISCHIA LINEARIS 2438.42 2438.42 21.81
SYNEDRA ULNA 311.89 311.89 2.79
STEPHAN0 DISCUS INVISITATUS 5046.96 5046.96 45.13
NITZSCHIA PALEA 212.65 212.65 1.90
CYCLOTELLA MENEGHINIANA 70.88 70.88 0.63
NAVICULA TRIFUNCTATA - 28.35 28.35 0.25
NAVICULA 170.12 170.12 1.52

co NITZSCHIA FRUSTULUM 14.18 14.18 0.13
d, ASTERIONELLA FORMCSANITZSCHIA ACICULARIS 155.95 155. 9'., 1.39ro 255.18 255.18 2.28

DIATOMA VULGARE 226.83 226.83 2.03
NITZSCHIA LAUENBURGIANA 113.41 113.41 1.01
NITISCHIA 141.77 141.77 1.27
NITZSCHIA DISSIPATA 28.35 28.35 0.25
MELOSIRA AMBIGUA 28.35 28.35 0.25
GYR0 SIGMA 28.35 28.35 0.25
NAVICULA VIRIDULA 14.18 14.18 0.13
NAVICULA LANCEDLATA 42.53 42.53 0.38
CALONEIS BACILLUM 14.18 14.18 0.13
ANKISTRODESMUS SPIRALIS 28.35 28.35 0.25
SCENEDESHUS ACUMINATUS 49.62 49.62 0.44
COELASTRUM CAMBRICUM 113.41 113.41 1.01
SCENEDESMUS LONGISPINA 17.72 17.72 0.16PERIDINIUM 56.71 56.71 0.51
ANKISTRODESMUS FALCATUS 85.06 85.06 0.76
SURIRELLA OVATA 14.18 14.18 0.13
MELOSIRA GRANULATA 42.53 42.53 0.3C
SKELET0 NEMA POTAMOS 113.41 113.41 1.01

TOTALS 11182.00 11182.00 100.0
============ ============ =====
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TABLE B-4 (CONT.)

PHYTOPLANKT0N DATA LISTING
,

,

PROJECT =IEL1 SAMPLING DATE=02/19/81 UNITS = 4/ML TYPE = PHYLA TOTALS PAGE = 2
STATIONS PICKED = 3

j CODE PHYLA REP 1 TOTALS PERCENT OCCURANCE i

!

| 2 BACILLARIOPHYTA PENNALES 55;'8.98 5528.98 49.45
. 1 BACILLARIOPHYTA CENTRALES 5302:15 5302.15 47.42
i 3 CHLOROPHYTA NON-FILAMENT 0US 294.17 294.17 2.63

10 PYRRHOPHYTA 56.71 56.71 0.51
_

_

i TOTALS 11182.00 11182.00 -100.0 i
============ ============ =====
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TABLE B-4 (CONT.)

PHYTOPLANKTON DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/19/81 UNITS = 4/ML TYPE = SPECIES TOTALS PAGE = 1

STATIONS PICKED = 4

SPECIES REP 1 TOTALS PERCENT OCCURANCE

I STEPHAN0 DISCUS INVISITATUS 5557.33 5557.33 49.02
% ASTERIONELLA FORMOSA 269.36 269.36 2.41

NITZSCHIA LINEARIS 2339.18 2339.18 20.89
GOMPHONEMA PARVULUM 1162.50 1162.50 10.38
DIATOMA VULGARE 368.60 368.60 3.29
NITZSCHIA DISSIPATA 42.53 42.53 0.38
NITZSCHIA PALEA 198.48 198.48 1.77
NIT 2SCHIA ANGUSTATA 14.18 14.18 0.13
NITZSCHIA FRUSTULUM 14.18 14.18 0.13
NAVICULA TRIPUNCTATA 28.35 28.35 0.25
NAVICULA 198.48 198.48 1.77
NITZSCHIA LAUENBURGIANA 127.59 127.59 1.14
SYNEDRA ULNA 241.01 241.01 2.15
NITZSCHIA ACICULARIS 184.30 184.30 1.65

i NITZSCHIA 20.35 28.35 0.25
i CYMBELLA 14.18 14.18 0.13

NAVICULA LANCEOLATA 14.18 14.18 0.13
SYNEDRA 14.18 14.18 0.13
SCENEDESMUS ACUMINATUS 106.33 106.33 0.95
SCENEDESMUS ABUNDANS 21.27 21.27 0.19
COELASTRUM CAMBRICUM 113.41 113.41 1.01
PERIDINIUM 42.53 42.53 0.38
EUGLENA 14.18 14.18 0.13
ANKISTRODESMUS FALCATUS 70.88 70.88 0.63
SCENEDESMUS 14.18 14.18 0.13

--- - -- -----._

TOTALS 11199.72 11199.72 100.0
============ ============ =====

O O O
|
1



_ - - ____. .. - _ _ _ - - -
--_

O O O:

:

1

,

TABLE B-4 (CONT.)
.

I PHYTOFLANKTON DATA LISTING
"

PROJECT =IEL1 SAMPLING DATE=02/19/81 UNITS = 4/ML TYPE = PHYLA TOTALS PAGE = 2
STATIONS PICKED = 4'

CODE PHYLA REP 1 TOTALS PERCENT OCCURANCE

i 1 BACILLARIOPHYTA CENTRALES 5557.33 5557.33 49.62
'

2 BACILLARIOPHYTA PENNALES 5259.62 5259.62 46.96,
! . 3 CHLOROPHYTA NON-FILAMENTOUS 326.07 326.07 2.91
! $ 10 PYRRHOPHYTA 42.53 42.53 0.38
| 8 EUGLEN0PHYTA 14.18 14.18 0.13

I TOTALS ik199.72 11199.72 100.0
============ ============ =====
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TABLE B-4 (CONT.)
PHYT 0PLANKT0N DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/19/81 UNITS = 4/ML TYPE = SPECIES TOTALS PAGE = 1

STATIONS PICKED = 5

SPECIES REP 1 TOTALS PERCENT OCCURANCE

DIATOMA VULGARE 212.65 212.65 2.00
SKELET0 NEMA PDTAMOS 113.41 113.41 1.06
HITZSCHIA LINEARIS 2622.72 2622.72 24.62
GOMPHONEMA PARVULUM 1020.73 1020.73 9.58
ASTERIONELLA FORMOSA 170.12 170.12 1.60
NITZSCHIA PALEA 212.65 212.65 2.00
NITZSCHIA 113.41 113.41 1.06
NAVICULA 155.95 155.95 1.46

'

MELOSIRA AMBIGUA 85.06 85.06 0.80
STEPHAN0 DISCUS INVISITATUS 5316.32 5316.32 49.90
CYCLOTELLA MENEGHINIANA 85.06 85.06 0.80
NITZSCHIA DISSIPATA 14.18 14.18 0.13
NITISCHIA PSEUD 0FONTICOLA 14.18 14.18 0.13
SYNEDRA ULNA 226.83 226.83 2.13

? HAVICULA LANCEOLATA 28.35 28.35 0.27
w NAVICULA 1RIFUNCTATA 28.35 28.35 0.27*

ANKISTRODESMUS FALCATUS 99.24 99.24 0.93
ANKISTRODESMUS S?IRALIS 28 35 28.35 0.27
NITZSCHIA LAUENBURGIANA 56.71 56.71 0.53
SCENEDESMUS ACUMINATUS 49.62 49.62 0.47

___ -----

TOTALS 10653.91 10653.91 100.0
============ ============ =====
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TABLE B-4 (CONT.)

i PHYTOPLANKT0N DATA LISTING .

: .

I PROJECT =IEL1 SAMPLING DATE=02/19/81 UNITS = 4/ML TYPE = PHYLA TOTALS PAGE = 2
, STATIONS PICKED = 5

CODE PHYLA REP 1 TOTALS PERCENT OCCURANCE

i

2 BACILLARIOPHYTA PENNALES 4876.84 4876.84 45.78
. 1 BACILLARIDFHYTA CENTRALES 5599.86 5599.86 52.56

| 3 CHLOR 0PHYTA NON-FILAMENTOUS 177.21 177.21 1.66
_,,,,, , _

TOTALS 10653.91 10653.91 100.0
============ ============ =====
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TABLE B-4 (CONT.)

PHYTDPLANKTON DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/19/81 UNITS = 4/HL TYPE = SPECIES TOTALS PAGE = '1
STATIONS PICKED = IN

SPECIES CODE REP 1 TOTALS PERCENT OCCURANCE

STEPHAN0 DISCUS INVISITATUS 1 10 10 6096.05 6096.05 45.01
GOMPHONEMA PARVULUM 2 28 38 1672.87 1672.87 12.35
DIATOMA VULGARE 2 20 11 467.84 467.84 3.45
ASTERIONELLA FORMOSA 2 8 2 155.95 155.95 1.15
NITZSCHIA LINEARIS 2 35 15 3430.00 3430.80 25.33

m NITZSCHIA LAUENBURGIANA 2 35 51 113.41 113.41 0.84
a NAVICULA 2 33 0 184.30 184.30 1.36
y NAVICULA LANCEOLATA 2 33 249 28.35 28.35 0.21

NITZSCHIA PALEA 2 35 17 99.24 99.24 0.73
HITZSCHIA ACICULARIS 2 35 1 56.71 56.71 0.42
NITZSCHIA DISSIPATA 2 35 9 28.35 28.35 0.21
NITZSCHIA ANGUSTATA 2 35 3 14.18 14.18 0.10
SYNEDRA ULNA 2 44 60 269.36 269.36 1.99
NITZSCHIA 2 35 0 70.88 70.88 0.52
SYNEDRA 2 44 0 28.35 28.35 0.21
NAVICULA TRIPUNCTATA 2 33 477 14.18 14.18 0.10
CYMBELLA 2 18 0 14.18 14.18 0.10
FRUSTULIA 2 26 0 14.18 14.18 0.10
ANKISTRODESMUS FALCATUS 3 4 4 28.35 28.35 0.21
ANKISTRODESMUS SPIRALIS 3 4 12 14 18 14.18 0.10
PERIDINIUM 10 14 0 70.88 70.88 0.52
SCENEDESMUS ACUMINATUS 3 115 6 106.33 106.33 0.79
COELASTRUM CAMBRICUM 3 30 1 453.66 453.66 3.35
DICTY0SPHAERIUM PULCHELLUM 3 42 2 60.25 60.25 0.44
SCENE 0ESMUS LONGUS 3 115 30 21.27 21.27 0.16
SCENEDESMUS ABUNDANS 3 115 1 28.35 28.35 0.21

_____

TOTALS 13542.45 13542.45 100.0
===========. ============ =====
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TABLE B-4 (CONT.'

PHY OPLANKTON DATA LISTING

PROJECT =IEL1 SAMPLING DATE=02/19/81 UNITS = t/ML TYPE = PHYLA TOTALS PAGE = 2

STATIONS PICKED = IN

CODE PHYLA REP 1 TOTALS PERCENT OCCURANCE

1 BACILLARIOPHYTA CENTRALES 6096.05 6096.05 45.01
2 BACILLARIOPHYTA PENNALES 6663.12 6663.12 49.20
3 CHLOROPHYTA NON-FILAMENTOUS 712.39 712.39 5.26

10 PYRRHOPHYTA 70.88 70.88 0.52
-- -___. -

TOTALS 13542.45 13542.45 100.0
============ ============ =====
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TABLE B-5 SufV1ARY OF PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCURRENCE

FHYTOFLANKTON DATA LISTING e

PF0 JECT =IEL1 SAMPLING DATE=03/05/81 UNITS = # 'ML TYPE = SPECIES TOTALS FAGE :- 1

STATIONS FICKED = 1

SPECIES FEP 1 TOTALS FERCENT OCCURFENCE

STEPHAN0 DISCUS INVISITATUS 34033.92 34033.?2 67.42
NAVICULA DEC'JSSIS 37.40 37.40 0.07
NAVICULA TRIFUNCTATA 149.60 149.60 0.30
NAVICULA LA4CEOLATA 261.80 261.80 C.52
NAVICULA 112.20 112.20 0.22
HITISCHIA 299,20 290.20 0.59
CYCLOTELLA MENEGHINIANA 261.80 261.80 0.52
ASIERIGUELLA F 0EMOSA 1234.20 1234.20 2.44
NjTZSCHIA PALEA 187.00 187.00 0.37
I:AC:LL ARI A PARAD0XA 74.80 74.80 0.15
NITZSCHIA DISSIFATA 74.80 74.80 0.15
HIT?? CHIA ACICULARIS 6993.75 6993.78 13.85
NITZSCHIA LINEARIS 710.60 710.60 1.41
SfdEDRA ULNA 336.60 336.60 0.67
DIATOMA VULGARE 224.40 224.40 0.44
GYROSIGMA 37.40 37.40 0.07
GOMFHONEMA PARVULUM 935.00 935.00 1.85m

i DINOFRYON SERTULARIA B60.20 860.20 1.70
$ DIN 0BRYON DIVERGENS 299.20 299.20 0.59

CRYFTOMONAS OVATA 74.80 74.80 0.15
EUGLENA POLYMORPHA 112.20 112.20 0.22
DICHOTDMOCOCCUS LUNATUS 93.50 93.50 0.19
SCENEDESMUS ACUMINATUS 258.95 158.95 0.31
OCHROMONAS 3/4.00 374.00 0.74
CHLAMYDOMONAS 2543.19 2543.19 5.04

____________ ____________ _____

TOTALS 50480.53 50480.53 100.0
============ ============ =====
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TABLE B-5 (CONT.)
FHYT0PLANKT0N DATA LIS1ING

PF0JECTrIEL1 SAMPLING DtTE=03/05/31 UNITS = #/hL TYPE = FHYLA TOTALS PAGE = 2
STATIONS PICKED = 1

C0! E F'HYLA EEP 1 TOTALS FERCENT OCCURRENCE

1 EATILLAFIOPHYTA CENTRALES 34295.72 34295.72 67.94
FACILLARIOFHYTA PENNALES 11668.77 11668.77 23.12

5 CHEYSOPHYTA 1626.90 1626.90 3.22
14 CRYPT 0FHfTA 74.80 74.60 0.15
C EUGLENOPHYTA 112.20 112.20 0.22
3 CHLOF0F HYT A NON-FILAMENTOUS 2702.14 2702.14 5.35

____________ ____________ _____

TOTALS 50480.53 50480.53 100.0
============ ============ =====
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TABLE B-5 (CONT.)
V H Y T 0 I' L A N L T 0 N DATA LISTING

PF DJEC T = !EL1 SAMPLING DATE=03/05/81 UNITS = #/HL TYPE = SFECIES TOTALS FSGE = 1

SI AT10tl5 F ICt:ED = 2

SPECIES REP 1 TOTALS PERCENT OCCURRENCF'

'

NITZSCHIA LINEARIS 897.40 897.60 1. 5''
SYt1E0RA ULNA 1084.60 1084.60 1.90
llAVICULA TRIFUNCTATA 187.00 137.00 0.33 *

SURIRELLA DVATA 37.40 37.40 0.07
NAVICULA 336.60 336.60 0.59
DIATOMA VULGARE 598.40 598.40 1.05
l!ITZSCHIA PALEA 74.80 74.Gd 0.13
NITZSCHIA DISSIFATA 74.80 74.80 0.13
STEFHAN0 DISCUS INVISITATUS 38147.91 38147.91 66.73
NAVICULA DEEUSSIS 112.20 112.20 0.20
NAVICULA LANCE 0 LATA 336.60 336.60 0.59
NITZSCHIA 224.40 224.40 0.39
illTZSCHI A ACICULARIE 8265.38 8265.38 14.46
MELOSIRA AMBIGUA 74.00 74.80 0.13
STEFHAH0 DISCUS ASTRAEA 149.60 149.60 0.26
GfR0 SIGNA 37.40 37.40 0.07

m ASTERIONELLA FORMOSA 1720.40 1720.40 3.01
e DINDBRYON DIVERGEtlS 149.60 149.60 0.26

2 DINDERYON SERTULARIA 1084.60 1084.60 1.90
CRYF'T0dONAS OVATA 74.80 74.80 0.13
OCHROMONAS 112.20 112.20 0.20
SCENEI6ESMUS ABUNDANS 93.50 93.50 0.16
SCENEDESHUS ACUMINATUS 112.20 112.20 0.20
GOMFH0rlEhA PARVULUM 486.20 486.20 0.85
CHLAPYD0h0NAS 2692.79 2692.79 4.71

____________ ____________ _____

TOTALS 57165.76 57165.76 100.0
============ ======= ,==- =====
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TABLE B-5 (CONT.)-
<
j PHYTOFLANKT0N D A T.A LISTING

} PF0 JECT =IEL1 SAMPLING DATE=03/05/81 UNITS = # /nl TYPE = PHYLA' TOTALS PAGE :- 2
i SlATI0t:S PICKED = 2
1

]. CODE PHYLA REP 1 TOTALS PERCENT OCCURRENCE.

A

2 BACILLARIOPHYTA PENNALES 14473.77 14473.77 25.32
1 BACILLARIOPHYTA CENTRALES 33372.31 38372.31 67.12
S CHRYSOPHYTA 1346.40 1346.40 2.36

14 ERYPT0F HYT A 74.80 74.80 0.13
3 CHLOROPHYTA NON-FILAMENT 003 2898.49 2898.49 5.07

-- _ - - - - - - - ------------ -----

i TOTALS 57165.77 57165.77 100.0
, --____.--- _ --. --______ =====
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TABLE B-5 (CONT.)

FHYTOPLANKT0N DATA LISTING

FF0)ECT=IEL1 SANFLING DATE=03 /05/81 UNITS = f/HL TYPE = SFECIES TOTALS PAGE = 1
ST ATIDe:S F ICLED = 3

SPECIES REF 1 TOTALS PERCENT OCCURRENCE

STEFHAN0 DISCUS INVISITATUS 36726.71 36726.71 66.20
ASTERIONCLLA FORMOSA 1421.20 1421.20 2.56
SYNEDRA ULNA 860.20 860.20 1.55
DIATOMA VULGARE 299.20 299.20 0.54
NITZSCHIA ACICULARIS 7517.38 7517.38 13.55
NITZECHIA FALEA 112.20 112.20 0.20
NITZSCHIA DISSIFATA 74.80 74.80 0.13
NIiZSCHIA PARVULA 74.80 74.80 0.13
NITZSCHIA LINEARIS 598.40 598.40 1.0S .

NAVICULA TRIFUNCT ATA 336 60 336.60 0.61
NAVICULA LANCE 0 LATA 561 00 561.00 1.01
NAVICULA 224.40 224.40 0.40
CHLANYDOMONAS SFP. 3104 19 3104.19 5.60
DIN 0BRYON SERTULARIA 1196.80 1196.80 2.16
SCENEDESMUS ACUMINATUS 617.10 617.10 1.11
SCENEDESHUS ABUNDANS 121.55 121.55 0.22

os 03CILLATORIA TENUIS 127.16 127.16 0.23
* CRYPT 0HONAS OVATA 149.60 149.60 0.27

$ GOMPHONEMA FARVULUM 299.20 299.20 0.54
IICTYOSPHAERIUM FULCHELLUM 233.75 233.75 0.42
OCHR0h0NAS 187.00 187.00 0.34
ANKISTI:0DESMUS FALCATUS 336.60 336.60 0.61
J9GLENA POLYMORFHA 149.60 149.60 0.27
nJVICULA DECUSSIS 74.80 74.80 0.13
SURIRELLA OVATA 37.40 37.40 0.07
CfdATOPLEURA SOLEA 37.40 37.40 0.07

------------ ------------ -----

TOTALS 55479.03 55479.03 100.0
============ ============ =====
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TABLE B-5 (CONT.) i

PHYTOFLANKT0N DATA LIS_ TING,

PROJECT = IEL1 SAMPLING DATE=03/05/81 UNITS = #/ML TYPE = PHYLA TOTALS PAGE =
j ~. ST;TIONS PICKED = 3

' 2
.

.
COIIE PHYLA REP 1 TOTALS PERCENT OCCURRENCE L

l-
1 BACILLARIOPHYTA CENTRALES 36726.71 36726.71 66.20

i 2 EACILLARIOPHYTA PENNALES .12528.97 12528.97 22.58
) 3 CHLOR 0PHYTA NON-FILAMENTOUS 4413.19 4413.19 7.95 ,

5 CHPYSDPHYTA 1393.80 1383.80 2.49 .4

7 CYANOPHYTA FILAMENTOUS 127.16 127.16 0.23 i

14 CPYPTOPHYTA 149.60 149.60 0.27 :
8 EUGLENOPHYTA 149.60 149.60 0.27-

-
_- . - - - = _ _ _ _ __ _______ _____

-

I
TOTALS 55479.04 479.04 100.0
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TABLE B-5 (CONT.)
P H Y T O F L A H l; T O N DATA LISTING

FROJECT=IEL1 SAMPLING DATE=03/05/81 UNITS = #/ML TYPE = SPECIES TOTALS PAGE = 1

STATIONE PICKED = 4

SFECIES REF 1 TOTALS PERCENT OCCURRENCE

.

ASTERIONELLA FORMOSA 1683.00 1683.00 3.47
NITZSCHIA ACICULARIS 6283.19 6283.19 12.94
STEPHAN0 DISCUS INVISITATUS 31079.32 31079.32 64.03
CYCLOTELLA MENEGHINIANA 411.40 411.40 0.85
STEPHAN0 DISCUS ASTRAEA 748.00 748.00 1.54
NIYZSCHIA LINEARIS 523.60 523.60 1.08
NITZSCHIA DISSIPATA 74.80 74.80 0.15
SYNEDRA ULNA 448.80 448.80 0.92
GOMFHONEMA PARVULUN 149.60 149.60 0.31
NAVICULA LANCE 0 LATA 299,20 299.20 0.62
NAVICULA TRIPUNCTATA 187.00 187.00 0.39
DIATOMA VULuARE 411.40 411.40 0.85
NAVICULA 561.00 561.00 1.16
DINDEPYON SERTULARIA 972.40 972.40 2.00
CRYP10MONAS OVATA 187.00 187.00 0.39
SCENEDESMUS ACUMINATUS 383.35 383.35 0.79
ANKISTRODESMUS FALCATUS 261.80 261.80 S.54m

i DICHOTOMOCDCCUS LUNATUS 140.25 140.25 0.29
$; SCENEDESMUS Al<UNDANS 84.15 84.15 0.17

CRUCIGENIA OUADRATA 37.40 37.40 0.08
EUGLENA POLYMORPHA 112.20 112.20 0.23
DICTYOSF'HAERIUM PULCHELLUM 168.30 168.30 0.35
GYROSIGMA 37.40 37.40 0.08
SURIRELLA OVATA 37.40 37.40 0.08
CHLAMYDOMONAS SPP. 2505.79 2505.79 5.16
OCHROMONAS 448.80 448.80 0.92
OSCILLATORIA TENUIS 302.94 302.94 0.62

_____ ___ ____________ _____

TOTALS 48539.47 49539.47 100.0
============ ============ =====
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; . tab:E B-5.(CONT.) [

!PHYTOPLAHKT0N DATA LISTING.

PROJECT =IEL1 SAMPLING DATE=03/05/21 UNITS = # 'ML TYPE = PHYLA TOTALS PAGE : 2
s

c1ATI0fl3 PICKED = 4,

!
! CODE PH(LA PEP 1 TOTALS PERCENT OCCURRENCE

,

2 PACILLARIOPHYTA PENNALES 10696.38 10696.38 22.04
1 1:ACILLARIOPHYTA CENTPALES 32238.72 32238.72 66.42 :
5 CHRYSOPHYTA 1561.45 1561.45 3.22

14 CRYPTOPHYTA 187.00 187.00 0.39
'

3 CHLOROPHYTA NON-FILAMENTOUS 3440.79 3440.79 7.09
8 EUGLENOPHYTA 112.20 112.20 0.23'

-

7 CYANOPHYTA FILAMENT 0US 302.94 302.94 0.62 !
'

._______ ____________ _____

TOTALS 48539.47 4353?.47 100.0 t
___________ .___ _______ .____

;
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TABLE B-5 (CONT.)
PHYT 0 PLANKTON DATA LISTING

FROJECT=IEL1 SAMPLING DATE=03/05/81 UNITS = # /ML TYPE = SFECIES TOTALS PAGE = 1
STATIONS FICt:ED = 5

SF ECIES REP 1 TOTALS PERCENT OCCURRENCE

HIT 2SCHIA 411.40 411.40 0.71
NAVICULA TRIFUNCTATA 112.20 112.20 0.19
i3AVICULA DECUSSIS 37.40 37.40 0.06
HAVICULA 261.80 261.80 0.45
NAVICULA LANCEOLATA 187.00 187.00 0.32
NITZSCHIA ACICULARIS 7479.98 7479.98 12.95
STEPHAN0 DISCUS INVISITATUS 41214.70 41214.70 71.35
ASTEF IONELLA FORMOSA 972.40 972.40 1.68
NAVICULA VIPIDULA 37.40 37.40 0.06
NI1ZSCHIA LINEARIS 598.40 598.40 1.04
DIATOMA VULGARE 411.40 411.40 0.71
GOMPHONEMA PARVULUM 374.00 374.00 0.65
BACILLARIA PARADOXA 187.00 187.00 0.32
CYCLOTELLA MENEGHINIANA 448.80 448.80 0.78
CRYPTOMONAS OVATA 74.80 74.80 0.13
CHLAMYBOMONAS 2692.79 2692.79 4.66

c2 DIN 0BRYON SERTULARIA 673.20 673.20 1.17
* DINDERYON DIVERGENS 112.20 112.20 0.19

$ SYNEDRA ULNA 448.80 448.80 0.78
SCENEDESMUS ACUMINATUS 84.15 84.15 0.15
ANKISTRODESMUS FALCATUS 149.60 149.60 0.26
0 CHROM 0llAS 374.00 374.00 0.65
EUGLENA POLYMORPHA 74.80 74.80 0.13
DICHOTOMOCOCCUS LUNATUS 187.00 187.00 0.32
ANKISTRODESMUS SPIRALIS 74.80 74.80 0.13
OSCILLATORIA TENUIS 82.28 82.28 0.14

TOTALS 57762.30 57762.30 100.0
====.:======= ============ =====

0 0 0
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i TABLE B-5 (CONT.) '
'

PHYTOFLANKTON DATA LISTING
FROJECT=IEL1 SAMPLING DATE=03/05/81 UNITS = # /ML TYPE = PHYLA TOTALS PAGE = 2ETATIONS PICKED = 5

,

I CODE PHYLA REP 1 TOTALS PERCENT OCCURRENCE
!
i 2 BACILLARIOPHYTA PENNALES 11519.17 11519.17 19.94
; 1 BACILLARIOPHYTA CENTRALES 41663.50 41663.50 72.131 14 CRYPTOPHYTA 74.80 74.80 0.133 CHLOROPHYTA NON-FILAMENTOUS 3001.34 3001.34 5.20
'

i 5 CHRYSOPHYTA 1346.40 1346.40 2.33
,

3 8 EUGLENDPHYTA 74.80 74.80 0.137 CYANOPHYTA FILAMENTOUS 82.28 82.28 0.14
.------------ ------------ ----- .

1 TOTALS 57762.30 57762.30 100.0i

============ ============ =====
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TABLE B-6 SUM 1ARY OF PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCURRENCE

PHYTOPLANKT0N DATA LISTING
PROJECT =IEL1 SAMPLING DATE=03/10/81 UNITS = # /hL TYPE = SPECIES TOTALS PAGE = 1
STATIONS PICEED = 1

SF ECIES REP 1 TOTALS FERCENT OCCURENCE

D:ATOMA VULGARE 112.20 112.20 1.80IHT2SCHIA LINEARIS 1496.00 1496.00 23.96
SiEPHAN0 DISCUS INVISITATUS 2187.89 2187.89 35.04NIT 2SCHIA PALEA 386.47 386.47 6.19
64MPHONEMA PARVULUM 467.50 467.50 7.49
NITZSCHIA ACICULARIS 1059.66 1059.66 16.97
NAVICULA TRIPUNCTATA 43.63 43.63 0.70
ALTERIONELLA FORMDSA 24.93 24.93 0.40
5.NEDRA ULNA 49.87 49.87 0.80
HITZSCHIA DISS!PATA 18.70 18.70 0.30
PL EUR0 SIGMA 12.47 12.47 0.20
NAVICULA LANCEOLATA 12.47 12.47 0.20
CHLAMYDOMONAS 31.17 31.17 0.50
SCENEDESMUS ACUMINATUS 7.79 7.79 0.12
0'..CILLATORIA TENUIS 7.48 7.48 0.12
DICTY0SFHAERIUM PULCHELLUM 14.02 14.02 0.22

cn A"KISTRODESMUS FALCATUS 18.70 18.70 0.30
8 DIN 0BRY0H SERTULARIA 112.20 112.20 1.80

$ blNOFRYON DIVERGENS 137.13 137.13 2.20
CI:YPT0MONAS OVATA 12.47 12.47 0.20
S :ENEDESMUS INTERMEDIUS 6.23 6.23 0.10
NAVICULA DECUSSIS 12.47 12.47 0.20
NAVICULA CAPITATA 6.23 6.23 0.10
NE12SCHIA 6.23 6.23 0.10

___ __ -----

TOTALS 6243.92 6243.92 100.0
============ ============ =====
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TABLE B-6 (CONT.)
|

'

-P.H Y T O P L A N K T O N DATA LISTING
' ,

.
,

PROJECT =IEL1 SAMPLING DATE=03/18/813

SIATIONS PICKED = 1 UNITS = # /ML TYPE = PHYLA TOTALS PAGE = 2

CODE PHYLA REP 1 TOTALS PERCENT OCCURENCE7

e 2 FACILLARIOPHYTA FENNALES 3708.82 3708.82 59.40'- 1 BACILLARIOPHYTA CENTRALES 2187.89 2187.89 35.043 CHLOR 0PHYTA NON-FILAMENTOUS 77.92 77.92 1.25
,

1 - 7 ,CYANOPHYTA . FILAMENTUUS ' 7.48 7.48 0.12e
5 CHRYSOPHYTA

14 CRYPTOPHYTA - - - - '
249.33 249.33 3.99

12.47 12.47 0.20

- 6243.9b
; TOTALS - -s 6243.92 150.0;

. , .============ ============ =====
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TABLE B-6 (CONT.)
PHYT 0 PLANKTON DATA LISTING

PROJECT =IEL1 SAMPLIi4G DATE=03/18/81 UNITS = #/ML TYFE = SPECIES TOTALS F AGE = 1STATIONS PICKED = 2

SPECIES REP 1 TOTALS PERCENT OCCURE'fCE

t.lEPHAN0 DISCUS INVISITATUS 2505.79 2505.79 34.55
M.TERIONELL A FORMOSA 112.20 112.20 1.55HlTZSCHIA LINEARIS 1277.83 1277.83 17.62DIAT0l'T VULGARE 155.83 155.83 2.15.

HITZSCHIA ACICULARIS 1134.46 1134.46 15.64
GhMPHONEMA PARVULUM 548.53 548.53 7.56SYNEDRA ULNA 74.80 74.80 1.03N:TZSCHIA PALEA 442.57 442.57 6.10N*NICULA TRIPUNCTATA 56.10 56.10 0.77GiROSIGMA 6.23 c.23 0.09f1EUR0 SIGMA 6.23 6.23 0.69NITZSCHIA 74.80 74.80 1.03l'.LLOSIRA GRHNULATA 31.17 31.17 0.43Si!RIRELLA DVATA 6.23 6.23 0.09
ANKISTRODESMUS FALCATUS 31.17 31.17 0.43
0'.CILLATORIA TENUIS 15.58 15.58 0.21

a, DIN 0bRYON DIVERGENS 280.50 280.50 3.87
DIN 0BRYON SERTULARIA 218.17 218.17 3.01

$ CHLAMYDOMONAS 112.20 112.20 1.55 -

CRYPT 0MONAS DVATA 31.17 31.17 0.43
StENEDft...US ACUMINATUS 23.37 23.37 0.32
NAVICULA LANCEOLATA 31.17 31 17 0.43
DIC1YDShlAERIUM PULCHELLUM 45.19 45.19 0.62
NAVICULA CAPITATA 6.23 6.23 0.09
N.~.VICULA DECUSSIS 6.23 6.23 0.09
NTNICULA 18.70 18.70 0.26

_____

TOTALS 7252.47 7252.47 100.0
============ ============ =====
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TABLE B-6 (CONT.)

FHYTOPLANKTON DATA LISTING
PROJECT =IEL1 SAMPLING DATE=03/18/81 UNITS = # /ML TYPE = FHYLA TOTALS PAGE = 2
STATIONS PICKED = 2

CODE F'HYLA REP 1 TOTALS FEECENT OCCURENCE

1 BACILLARIOPHYTA CENTRALES 2536.96 2536.96 34.98
2 BACILLARIOPHYTA FENNALES 3958.16 3958.16 54.58
3 CHLOROPHYTA NON-FILAMENTOUS 211.93 211.93 2.92
7 CYANOPHYTA FILAMENTOUS 15.58 15.58 0.21 -

5 CHRYSOPHYTA 498.67 498.67 6.68
14 CRYPTOPHYTA 31.17 31.17 0.43

TOTALS 7252.47 7252.47 100.0
============ ============ =----
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TABLE B-6 (CONT.)

F H Y''T 0 F L A N K T 0 N DATA LISTING

FROJECT=IEL1 SAnFLING DATE=03/18/81 UNITS = # /ML TYPE = SPECIES TOTALS PAGE = 1
STATIONS FICKED = 3

SFECIES REF 1 TOTALS PERCENT DCCURENCE

STEPHAN0 DISCUS INVISITATUS 2144.26 2144.26 36.28
NAVICULA DECUSSIS 6.23 6.23 0.11
NAVICULA TRIFUNCTATA 31.17 31.17 0.53
NAVICULA LANCEOLATA 31.17 31.17 0.53
GOMPHONEMA PARVULUM 374.00 374.00 6.33
ASTERIONELLA FORMOSA 62.33 62.33 1.05
STEFHAN0 DISCUS ASTRAEA 24.93 24.93 0.42 '
CYCLOTELLA MENEGH2NIANA 37.40 37.40 0.63
NITZSCHIA ACICULARIS 947.46 947.46 16.03
NITZSCHIA LINEARIS 1421.20 1421.20 24.05
NITZSCHIA FALEA 249.33 249.33 4.22
GYROSIGMA 6.23 6.23 0.11
DIATOMA VULGARE 31.17 31.17 0.53
SYNEDRA ULNA 68.57 68.57 1.16
NITZSCHIA DISSIFATA 6.23 6.23 0.11
NITZSCHIA 12.47 12.47 0.21

ao NAVICULA 43.63 43.63 0.74

I" DINOBRYON DIVERGENS
' 112.20 112.20 1.90

DIN 0BRYON SERTULARIA 93.50 93.50 1.58
SCENE 0ESMUS INTERMEDIUS 7.79 7.79 0.13
SCENEDESMUS ACUMINATUS 15.58 15.58 0.26
ANKISTRODESnUS FALCATUS
CRYFTOMONAS OVATA

. 31.17 31.17 0.53
12.47 12.47 0.21

DCHROMONAS 12.47 12.47 0.21
CHLAMYD0MONAS 99.73 99.73 1.69
ANKISTRODESMUS SPIRALIS 12.47 12.47 0.21 '

OSCILLAT0FIA 8.10 8.10 0.14
CALONEIS 6.23 6.23 0.11

-.

------------ -----

TOTALS 5909.50 5909.50 100.0
============ ============ =====
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TABLE B-6 (CONT.)

FHYTOPLANKTON DATA LISTING
PROJECT =IEL1 SAMPLING DATER 03/19/81 UNITS = f/ML TYPE = PHYLA TOTALS PAGE = 2STATIONS PICKED = 3

CODE FHYLA REP 1 TOTALS PERCENT OCCURENCE

1 FACILLARIOPHYTA CENTRALES 2206.59 2206.59 37.342 PACILLARIOPHYTA FENNALES 3297.43 3297.43 55.805 CHRYSOPHYTA 218.17 218.17 3.693 CHLOROPHYTA NON-FILAMENTOUS 166.74 166.74 2.8214 CRYPTOPHYTA 12.47 12.47 0.217 CYAN 0PH1TA FILAMENTOUS 8.10 8.10 0.14
--_ -----

TOTALS 5909.50 5909.50 100.0
= = = - - = = = = = = = ============ =====_

1R

.

.

;.

:

I

i

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



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

m m

TABLE B-6 (CONT.)
FHYT0FLANKT0N DATA LISTING

FROJECT=IEL1 SAMFLING DATE=03'18/81 UNITS = # /hL TYPE = SPECIES TOTALS FAGE = 1
STATIONS FICEED = 4

SFECIES REF 1 TOTALS FERCENT OCCURENCE

STEFHAN0 DISCUS INVISITATUS 2300.09 2300.09 35.71
NITZSCHIA DISSIFATA 6.23 6.23 0.10
NITZSCHIA ACICULARIS 947.46 947.46 14.71
NITZSCHIA LINEARIS 1446.13 1446.13 22.45
NITZSCHIA 62.33 62.33 0.97
NITZSCHIA FALEA 268.03 268.03 4.16
HITZSCHIA ANGUSTATA 6.23 6.23 0.10
NAVICULA DECUSSIS 6.23 6.23 0.10
STEPHAN0 DISCUS ASTRAEA 18.70 18.70 0.29
SYNEbRA ULNA 43.63 43.63 0.68
NAVICULA LANCEOLATA 49.87 49.87 0.77
NAUICULA TRIFUNCTATA 87.27 07.27 1.35
CHLANYDOMONAS 62.33 62.33 0.97
CRYF10MONAS OVATA 24.93 24.93 0.39
EUGLENA 6.23 6.23 0.10
DIN 0BRYON DIVERGENS 218.17 218.17 3.39 -

co DIN 0BRYON SERTULARIA 74.80 74.80 1.16
SCENEDESMUS ACUMINATUS 51.42 51.42 0.80'

!E SCENEDESMUS AFUNDANS 15.58 15.58 0.24
ANKISTRODESMUS FALCATUS 31.17 31.17 0.48
GYROSIGMA 6.23 6.23 0.10
DIATOMA VULGARE 74.80 74.80 1.16
GOMPHONEM',FARVULUM 336.60 336.60 5.23
ASTERIONELLA FORMOSA 112.20 112.20 1.74
SYNEDRA 6 23 6.23 0.10
NAVICULA 24.93 24.93 0.39
RHOICOSPHENIA CURVATA 12.47 12.47 0.19
OCHROMONAS 68.57 69.57 1.06
SCENEDESMUS LONGUS 15.58 15.58 0.24
NAUICULA SYMMETRICA 6.23 6.23 0.10
CALONEIS BACILLUM 6.23 6.23 0.10
NAVICULA FUFULA 6.23 6.23 0.10
NITZSCHIA FSEUDOFONTICOLA 6.23 6.23 0.10
CYCLOTELLA ATOMUS 31.17 31.17 0.48

__-- - = _ -----_

TOTALS 6440.58 6440.58 100.0
============ ============ =====
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TABLE B-6 (CONT.)

FHYTOPLANKT0N DATA LISTING
PROJECT =IEL1 SAMPLING DATE=03/10/81 UNITS = #/hL TYFE = FHYLA TOTALS PAGE = 2
STATIONS FIChED = 4

CODE FHYLA REF 1 TOTALS FEFCENT OCCURENCE

1 BACILLARIOPHYTA CENTRALES 2349.96 2349.96 36.49
2 PACILLARIOPHYTA FENNALES 3521.83 3521.83 54.68
3 CHLOROPHYTA NON-FILAMENTOUS 176.09 176.09 2.73

14 CRYPT 0FHYTA 24.93 24.93 0.39
8 EUGLENOPHYTA 6.23 6.23 0.10
5 CHRYSOPHYTA 361.53 361.53 5.61

_____

TOTALS 6440.58 6440.58 100.0
============ ============ ===:=
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TABLE B-6 (CONT.)
PHYT 0FLANKT0N DATA LISTING|

{
FROJECT=IEL1 SAMPLING DATE=03/18/81 UNITS = # /ML TYPE = SPECIES TOTALS FAGE = 1
STATIONS FICLED = 5

I SPECIES REF 1 TOTALS FERCENT OCCURENCE
|

SIEPHAN0 DISCUS INVISITATUS 2312.56 2312.56 39.55
NITZSCHIA ACICULARIS 829 03 829.03 14.18
NITZSCHIA LINEARIS 1358.06 1358.86 23.24
it:TZSCHIA FSEUDOFONTICOLA

* 6.23 6.23 0.11
il:TZSCHIA FALEA 193.23 193.23 3.31
NITZSCHIA 37.40 37.40 0.64
NITZSCHIA DISSIFATA 12.47 12.47 0.21
NAVICULA TRIFUNCTATA 74.80 74.80 1.28
ilAVICULA CAPITATA 6.23 6.23 0.11
NAVICULA CRYFTOCEPHALA VAR. VENETA 6.23 6.23 0.11
NAVICULA 49.87 49.87 0.85
N.UICULA LANCEOLATA 93.50 93.50 1.60
A9TERIONELLA FORMOSA 130.90 130.90 2.24
SIEPHAN0 DISCUS ASTRAEA 12.47 12.47 0.21
NAUICULA DECUSSIS 6.23 6.23 0.11
CYCLOTELLA MENEGHINIANA 49.87 49.87 0.85

co CYCLOTELLA ATOMUS 24.93 24.93 0.43 ,
8 SYNEDRA ULNA 69.57 68.57 1.17

[E R:101COSFHENIA CURVATA 18.70 18.70 0.32 -

SCENEDESMUS ACUMINATUS 17.14 17.14 0.29
L::ENEDLht'JS LON3US 9.35 9.35 0.16
DICTYDSFHAERIUM FULCHELLUM 28.05 28.05 0.48
ANKISTFUDESMUS FALCATUS 43.63 43.63 0.75
ANKISTRODESMUS SPIRALIS 12.47 12.47 0.21
GYR0 SIGMA 6.23 6.23 0.11
CALONEIS BACILLUM 6.23 6.23 0.11
CALONE1S AMPHISBAENA 6.23 6.23 0.11
DIN 0BRYON DIVERGENS 168.30 168.30 2.88
DINOFRYON SERTULARIA 62.33 62.33 1.07 |
Ci'YPTOMONAS OVATA 12.47 12.47 0.21 |

05CILLATORIA TENUIS 13.71 13.71 0.23
CHLAMYDOMONAS 118.43 118.43 2.03
OLHROMONAS 49.87 49.87 0.85

-- =. -----

TOTALS 5846.54 5846.54 100.0
=====.====== ============ =====
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TABLE B-6 (CONT.)

PHYTOPLANKT0N DATA LISTING

PROJECT =IEL1 SAMPLING DATE=03/18/81 UNITS = f/ML TYPE '= FHYLA TOTALS PAGE = 2
STATIONS PICKED = 5 I

CODE PHYLA REP 1 TOTALS PERCENT OCCURENCE

1 PACILLARIOPHYTA CEN1 RALES 2399.93 2399.83 41.05
2 BACILLARIOPHYTA PENNALES 2910.96 2910.96 49.79
3 CHLOROPHYTA NON-FILAMENT 0US 229.07 229.07 3.92 '

5 CHRYSOPHYTA 280.50 280.50 4.80
14 CRYPTOPHYTA 12.47 12.47 0.21
7 CYANOPHYTA FILAMENTOUS 13.71 13.71 0.23

TOTALS 5846.54 5946.54 100.0
============ ============ ====2
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TABLE B-7

SUMMA 9, nF PHYtoptANMTUN Cn* PUS!f!ON, AnUNDANCE, AND ProrENT nCCURpFNCE
,

PROJtCT NO IFLil Sfail0N I r0LLECTirN DATF 7.APR.Al SCOPF TYPF INVEPTEn

10MA FLFCTPIC . PHYTnplANNTON
CnwPOSITION AND PERCENT OCCHARENCF TAPLE

DEPLICATES
fe/ML.!

.......... MFAN PFPCNT
T A aa A (s/ML.) OCCUR

...................................................... ...... ........ ......

HACILLANTH8HYIA
CFNTHALES

STFPMAN0ntScoS INVIS!fATUS 15012. 15011'.8 49.3
SitPHANontSCUS TEsul5 4935, 4934.7 16.2

fufAL CE'e rk ALE S 19946 199G6.5 65.5

HACILLAWIUPHYTA
PENNALES

NIf73 CHIA ACTCULARIS 1351 135n.5 4.4
NAv!CHLA IRIPUNCTATA 9A7 946.9 3.2
Nil?SCHla LINEARIS A31 A11.1 2.7
ptAinaA VULGauE 675. 675.3 2.2
NI173CHla PALEA 519 519.4 1.7
GUDPHONEMA PARVULUM 416, 415.6 f.4
SYNFORA HLNA 416 415.6 1.4
NIf73CMla SPP. 364 - 163.6 1.2
NavlCULA SPp. 312 111.7 1.0
Navicula LANCEOLATA 260 259.7 n.9
Navicula CHfPTOCEPMALA 260 750.7 0.9
GnMPMust=A app. 2nP. 2n7.s n.7
NavlCHLA MEUFLEdl 156 155.6 0.5
NHHICllSPHFula CHWVATA Inc. 103.9 0.3
NIT 73CMla plSSIPATA 104 103.9 0.3
NIf7SCMIA P3EU00FONTICULA 104 101.9 4.3
NAVICULA SALINARUS VAR. INIFRuEDIA 104 101.9 4.3
NewlCHLA PYGMAEA 52. 51.9 n.2
C Ae.nNF IS A.avHIS9 AEN A 52. 51.9 0.2
NAWICULA CdfRTOCEPHALA VAW. VENETA 52. 51.9 0.2
SUW!aELLA uvATA 52 51.9 0.2
NAVJCOLA DECUSSIS 52. 51.9 n.2
PLFHWUSIGua SpP. 52. 51.9 4.2

TOTAL PENNALES 7480. 7479.9 24.5

CHLORnPwffa
NON.FILAMFNtoy5

ANulSTR0nFSwuS FALCATHS 31. . 311' 7 l '. n

O
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TABLE B-7 (CONT.)

SUhMARY OF PHYTOPLANMION COWPOSITION, AHilNDANCF, AND PFPrFNT OCCljppFNCF
PWOJECT won | Flit $fATION: I r0LLECTInN DATE: 7. APP =81 ScopF TYPFi INVERTED

10wa ELFrTRIC . PHYTOPLANKTON
CopPOSITInN ANO PFRCENT OCCllRRFNCE iAPLF.

REPLICATES
is/ML.)

.......... " FAN PF#CNT
T4 x& 4 (#/WL.) OfCUR

...................................................... ...... ........ ......

S C F t f.0 E 5 = tis aCU4]NATUS 332, 313.7 1.0

TOTAL NON. FILA *ENT003 623 621.1 2.0

Cf antiPhy f A
F ILa*ENf 0tes

0$titLainWTA f(NUl3 192 192,2 0.6

10 f AL FIL 4*LNT0tJS 192 192.2 0 '. 6

O EUGL LNeipHy T A

FUf.l.rNA PULY"0RPHA 104 101.9 n.3
f pf at Fist;LENtipHf f a 104 101.9 0.3

LRYPIUpHYIA

CRYPIflMfiN as OV AT A 213n, 2120.7 T.o
i

1014L CRyPTIIPHYTA 2110, 2129.7 7.0

TOTAL PHff0PLANKf0N 10475 10475.5 100.0

NUMHFW nF SPECILS FOUNO IN EACH REPLICATE 30

O
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TABLE B-f (CONT.)

SUMMANT UP PHffuPLANaf0N Coup 09fflON, 4 811N D A N C 8 , AP'O PFprENT OCCUANENCF
PN0 JECT Nos IEllt SIAff04: 2 r0LLECTinh Dett 7. app.pl SenPF TYPF's INvFRTED

10nA ELECTRIC - PHYTOPLANNTON,
CnhPOSITIDH ann PFPCFNT OCruppfNCE TAMLE

REPLICATFS
(e/HL.)

.......... >EAN pFpCNT
T 4 : A A (s/ut.) nr CL'R

..................................,................... ...... ........ ......

RACILLawloPHvia
CENf8 ALES

STFPHAN00liC93 INVISifATUS 14544, 14544.3 52.5
S IF PH A Non g SC'11 TENGis 4759 a259.e 15.4
SitPHAN00liL91 ASf8AEA loe. 101.9 0.4
mELUSIpa vadraNS los. 103.9 0.a

total CE'a f h AL E S 19011. 19018.5 69.6

MACILLangnPHyla
PEN >. ALES

7 NitlSCHIA ACICULARIS 935 935.0 3.4
C. Opp MONE M A PA4vulHW 779 779.2 2.8

-

OIArnaa vuLG4RE 519 $19.4 1.9
Navituta tutpuNCT&fa 519 %I9.4 ?.9
NIf1SCHIA SvP. 416 415.6 j.5
NavgLt L4 HF.UF L E R I 416 at%.6 1.5
h av t r ot, A CNTPTOCEPHALA 317 111.7 1.1
NAv!CutA LANCEOLATA 317 311.7 1.1
NillSCHis PALEA 760 759.7 0.9
NAVICULA SPP. 208 207.8 0.R

,

SUvikfLL4 ovaTA 156 145.8 0.6Nif/3 CHIA 011SIPATA 156. 15%.a 0.6
ACMt ANTHES LaNCEHLara 156 155 A 0.4
NII/SCHIA LINFAWLS 156 15%.8 0.6
NavlCHLA CNVPTOCEPHALA V4W. VFNETA 10s. 103.9 0.4
NIftSrHIA FWU1THLud 52. 51.4 n.PNaylcula M'lTIC A 52 51.9 0.?
CALnNt!S A*PHISHAENa 52. 51.9 n.?
PLEHkOSIGua SPP. 52 53.9 0.2

intal PtwNALFS 56l0 5609.9 pn.3

CHL ONOPHY f a
N h.FttautNfnos

D IC T Y O SPH A Ele lll" P'lL C H E L L UM $71 57) 4 7.1

O
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O 148te B-7 < cont.)
-

-

SUMMANY OF PHYT 0 PLAN < fog CnaPOSITION, 4pyNDANCF, AND PERrFNT OCCURPFNCF
PROJFCT NO: IFLil STAT 109: 2 rnLLECITON DATF 3 7.APR.Al 3CnPF TYPF !NvFRTFD

10>A ELFCTRIC . PHYTOPL ANMTON
C OMPO S I T IO*' AND PERCEPT OCCHopFNCF TAPLF

REPLICATES
is/wL.)

MEAN. PFRCNT..........

T 4 X A A (4/wt.) OCrHR
...................................................... ...... ........ ......

SCENFnFswos ACUMINATUS 221. 220.A 0.8
ANMTSTR00ESduS FALCATUS 156 155.A 0.6

TOT AL NDie.FIL AdEN Tud3 948 9 0,A 0 3.s

EUGLENHpHY1A

EUGLtNA POLYddPAHA los, 101.9 0.4

TOTAL EUr.L EdopH T T A 304 In3.9 o.a

CRVPTOprYta

CHypinenNAS ovATA 1818 1A18.0 6.6() CRYpinunN45 E9054 204 207.8 0.A

TOTAL CRYPTOPHYI4 2026 2025 A 7.3

TUIAL PMfTOPLANMTON 77699, p76QQ.1 1n0.0

NUMRE D OF SPECIES PJONO IN FACH REPLICATE 29

l

|

I

l

|
t

{
{
l

!
i

|
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TABLE B-7 (CONT.)

SuuHaNY OF PHyropLANuf04 Cowo0$tf10N, aPUN0aNCF, ahn PFPCENT OCCD8RENCF
PWOJECT NO: TELil STATION: 3 r0LLECitom DaTF 7.aPR.el SCopF TYPF f>vEpiE0

,

10Na ELECTRIC . PHvTnplaNMinN
CowknSITinN ann PERCENT OCCUPAFNCE TaRLE

REPLICATFS
(e/wL.)

.......... WEAN PFACNT
T aX a a (8/ML.) OrrUR

...................................................... ...... ........ ......

HaCILLAW10pHYTA
CENtWALES

SitpHaNontSCUS INv!SITaTUS 15615. 15615.1 51.3SitpHANontSCUS TENuts 1221 322n.5 10.6
CYrLHIELL a *ENFGHINiaNa 156 155.8 0.5"ELnSIPa vawraNS loa, in3.9 o.3
foral CENTWALES 19115 19115.e a2.7

HaCllladlOPHYTa
Pt NNaLF S

NITISCHJ a aCICULaRIS 3093 1000.8 3.6NavlCuta twipuNCTara 727 727.2 2.4
NIf 2SCHla LINE ANIS 675. 675.3 2.2
NITZSCHIa paLEa 623. 623.3 2.0GovpHnNEaa Pa4VULUM 571 571.4 1.9
SYM Dka ULNA 571. 571.4 3.9
kavlCULa HEUFLEN! 571. 571.a I.9ngaTOHa vulcaat 5194 SI9.a 1.7
NavrCota CRYPf0CEPHala 416 415.6 f.4
Na v tCOL a Sep. 312 ill.T 1.0
Nav!CULa LANCE 0Lafa 260 259.7 0.9
Nav!CULa CRYPTUCEPHaLa vaP. VENETA 260 259.7 0.9Suw!HELLa uvata 208 207.8 0.7NavlCHLa wurtCa 156 155.R 0.5CatnNEls awpHISenENA 156 155.8 0.5N!!?$CHla OliSIpaTa 156 155.9 n.5
NITISCHla PSE000F04f!Cnta los. 103.g 0.3
NavfCULA DECUSSIS loa. In3.9 0.1
aCHNaNTHF S La9CEoLa ra 104, 103.9 0.3NavlCULa pyGwaEa 52. 51.9 0.2CYualLLa Tuwtoa 52. 51.9 n.7

i Nav!CULa CHSpI0afa 52. 51.9 0.2
| PLEuh0$IGMA SPP. 52 51.9 0.2

IOlaL PENNaLES 7702. 7791.6 25.6

O
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TABLE B-7 (C0 fit.)

SummAWT OF PNV10PLANnf04 COMPOSITION, APUNDANLP, AND PFPr[NT OCCURNFNCE
PWOJECT Not IFLil STATIONI 3 roLLECTinN DATFe 7. App.Al icnPF TYPF InvFRTF0

10wA FLFCIRIC - PHyTOPLANNTON
Cn"poSillnN ann at?CFNT nCCHRRFNCF TAMLF

prPLICatFn

(4/ML.)
.......... wFAN PFerkT

IA f A A (4/WL.) OCCUP
...................................................... ...... ........ ......

CHLOROPHvfA
hun.F IL AutNiniss

.

PFnIAStun* HORTAN4'4 All. 831.1 2.7
DICiv0SpHAturyd PisLCHFLLUM 779 779.2 2.6
AN=ISf400f3M41 FALCATUS 204 207.A 0.7
SCENEDES"US ACUMINATUS 208 2n?.e n.7
9C5 NF OLS=OS A9tlNO ANS 156 155.8 0.5

tofAL NnN.FILAdENTOHS 2182. 2 TAI.6 7.2

CTANOPMfiA
FILE *ENTous

03rfLLAT0p!A TEN 9t* 390, 3A9.6 1.3

TOTAL FILAwfNTOUS 190 180.6 l '. 3

CRYPIOppffa

CHYPf0*nNAS OWATA 779 779.2 2,6
CHVPipuGNAS FROSA 208 207.R 0.7

total CRYPfuPHffA 967, 926.9 3.7

1014L PHYf0PLANwi0N 30465 10a6s.1 100.0

NUMBFH nf SPECIFs Foun0 IN fACH PF.PL JC A f f 35

,

J

O

B-65

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



.

O(
TABLE B-7 (CONT.)'

SUMMARY OF PHffupLANmTON COMPOSITION, ANUNDANCF, AND PFACFNT OCCHRRFNCF
PROJECT Not Its 11 StaffnNs a roLLECitnN DATE: 7.APR.61 SCOPF TYPF INvfRTED

IOWA ELFCTRIC = PHYTOPLANWTON
CnwPnSTTInk AND PFRCFNT OCritPRFNCE TARLE

OFPLICATFS
(s/Mt.1

.........* WFAN PFRCNT
T A X A A (s/ut,) nCCUR

...................................................... ...... ........ ......

BACILLAwl0 PHYT 4
CEN19 ALES

S TE PH AN0DI SCOS INvl3ITA1US 13en2 13 ant.5 46.9
SitPHANontsCUS TENulm 4519 4519.1 15.8
*ELoslRA GWANOLate 623 623.3 2.2
CYCLofELLA A f yd'JS 312. 311.7 1.1
CYClufELLA *ENEGHINiaNA 156 155.A- 0.5
total CENfp4LES 19011. 19n11.5 66.5

HACILLAW10PHYfa
PENuaLES

(.
NIf1SCHIA ACICULAWIS 12a7 1246.7 8.4
NIf7SCHIA LINEAR 13 1195 I194.7 a.2
NAVICULA TR{PyNCfafA 623, 423.3 2.2
NIf2SCHIA PALEA 364, 363.6 1.3
SYAfnWA ULNA 312 111.7 1.1
c.U*PHudEdA PARvdLuH 312. 311.7 1.1
Nav!Cilla HEHFLERI 271 272.7 f.A
NablCULA SPP. 260 259.7 n.9
UIAfowa vulcA4E 20a. 2n7.8 0.7
Navtcut A LANCEnlafA 20s. 2n7.8 n.7
SuwlWELLA DVATA 156 155.4 n.5
NIT 2SCHIA PSF.tlunFnu f j CUL A 104, 101.9 0.a

[ NavlCULA 0FCySSIS gno. 101.9 n.a
! NavtCuLA CevPf0CEPHALA 308 Int.0 n.a

NAvgCuta PuPOLA 52. 51.9 n.2
Nif2SCHIA DIS 11Pafa 52 51.9 0.2
CywatoplEHWA SOLEA 52 51.9 0.2

t NavtCULA qALINA404 VAR. INffR"EDIA 52. 51.9 0.2
| RHnlCUSPHENIA CUwvATA 52, a; g ,9 n,p

CY"HtLLA iPP. 52 51.0 n,)
havlCULA CWYPTOCEPHALA VAR. VFNETA 52 51.9 n.2

7074L PFNNALES Sall. 5A3n.7 20.a

| O
|

|
,
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TABLE B-7 (CONT.)() SuwHARy UF PHff0PLANmTON CowPnSITION, 4HUND ANCE , AND PF PCENT OCCURPFNCF
PROJFCf Not IfLil STAfl0N: 4 r0LLEC11pN DATF 7.APR.88 SCnpF TYPF INVERTFD

lowA FI FCTRIC = PHYTOPL ANMTOh
CnePnSITInt AND PFRCENT OCCuppFNCF TaptF

REPLICATES
(s/ML.)

wgAN PEnCNT..........

f A s A A (s/ul.) OCCUR
...................................................... ...... ........ ......

CHLopowwyla
NON.FilauEhf01)S

DIClyngPHAEHIHW POLCHELLuu 1830 1979'.8 4.0
SctN6nE3ani AaUNDANS 73a. 733.7 0.4
AHalSl#00FiduS FALCATUS 156 155.4 0.5
SCFNt0ESuuS ACUMINATUS 104 101.9 0.4

*

TOTAL NON.FILAMLNTHUS 1623 1673.2 5.7

LYANUPHffa
FILAWENTDUS

OSCILLATOHIA TENul3 71a. 713.7 c.e

TO AL F IL A*F.NIOUS 234 213.7 0.A

O
EUGLFNimHfia

Euril F A A POLYMOWPHA $7 51.9 0.7

TOTAL Eur,LENopHffa 52. 51.9 n.2

CHYPTOPHviA

CHyvinwoNAS OVATA 1714 1714.1 6.0
CRfPIOMONAS EWOSA Ine. 103.9 0.4

TOTAL CWyPffipHffA 14]A. 181P.0 6.4

toiAL PHvf0PLANnf04 24569 7A569.7 10 0.*n

NUwpEW nF SPECIES FOUNO IN EACH REPLICATE 34

N

O

B-67



'h .TABLE B-7 (CONT.)
SUMMA 4v 0F PHff0PLANNf04 CnWPOSIT!nN, APONOANC[, AND PfbC[NT OCCURRENCF
PROJECT N83 IELil STATION: 5 rotLECitnN 0Afra 7. App al SCnPF type: INvFRTFD

10WA ELECTRIC . PHYTOPLANwTON
COMPOSITION AND PFRCENT OrrilRAFNCF TAPLE

pFPLTCATFS
( s /HL . ).

.......... NEAN PFath7
TA r a A ( s /ML . ) OfCUR

...................................................... ...... ........ ......

IS AC ILL AW IUPHYT A
CtNth&LFS

Sit PH ANun T SCus INv!SI T A TUS 14285 14244.6 93.2
S TF PH A N00l Scif S TE4015 4156 4155.5 15.5
SffPMAN0DIScui ASTHALA 104 103.9 0.4
HELnSINA GRANHLAIA 104 103.9 0.4

TOTAL CENTHALES 18648 IA647.9 69.4

BACILLAWlOPHyIa
PLNhALLS

NITISCHIA ACIcutaw!S ne3. ma3.0 3.3
OIAJuwA voLGadE 631. A31.1 3.1
GOPPHnNfMA P ap VULu d 571. 571.4 2.1
Nab! COLA PEuFLFRt 416 415.6 1.5
NIT 7sCHIA LtHLAWIS 364 363.6 1.4
NIT 75 CHIA SPA. 312. 311.7 1.2
NIftSCMJA P At E A 2hn. 259.7 1.0
SUW]RELLA odATA 156 155.A o.6
NavlCULA spa 104 103.9 0.4r

Nav f Cilla rk!PuvCfaTA 104 101.9 0.4
SyktopA ilL N A VAR. AMPHIPHYNCHHS 164 101.9 n.4
RHOICOSPHENIA CURVATA 104 In1.9 0.4
NIf71CHla OISSIPATA 104 101.9 0.4
Strmona 1rLNA 104 101.9 0.4

| ASffWlONELLA FORMOSA 104 t03.9 0.4
l NIT /SCHIA PSE1100FON T ICOL A 52 51.9 0.2

SuetWELLA Sep. 57 51.9 4.2
Navicula uttuSSIS 52 51.9 0.2
N Av1 CilL A COSPIDATA 52. 51.9 0.2
|0fAL PENNALES 4727. a726.9 17.6

|

|

| CHLownpHVrA
j NON=F !L AME N T0113

nIC f v DSPH AF.W IlJ4 PULCHFLLHH 792. 792.1 2.9
|

|

O
,
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O TABLE B-7 (CONT.) .

SUMMARY OF PHff0p(ANnTHN C04pnSITION, tauNDANCF, ANO PrpCENT nCCllPRFNCF
PROJECT Nnt IEL11 STAfl0N 5 (ULLECTinN DATFt 7.APR.81 SCnPF TYPFI INVFRTFD

10wa FLECTRIC - pHYTOPLANMTON
C n**PO S I T ! n N AND PEPCFNT OCCuppFNCF TARLE

REPLICATES
(#/ML.)

uFAM PFRCNT..........

T A # A A (s/ML.) OCCUR
.........................................,............ ...... ........ ......

ANr |SignnF SMOS F ALC ATUS 519 519.4 1.9
SCENF0f5*us ACH41NATH5 IP2. 141.A 0.7
ACTINASTRUM MANTZSCHll VAP. FLOVIATTLE 117 116.9 0.4

total nan. FILA *ENTOUS 1610 1610.3 6.0

|

LUGLENOPHffA

EUGLENA SPP. 52 51.9 0.2

TOTAL EUGLENnpHYTA 52 St.9 0.2

CRvPTOP>YTA

CWiptuwnNAS OVATA 1662. 1662.2 6.2
CHYPTOwu'445 EWUS4 156 155.8 0.6

INTAL CWYPTOPHfTA 1818', 1A18.0 6.8

TOTAL PHYTOPLANmTON 26855 26855.0 100.0

NUMBER of SPECICS FOUNO IN (ACH REPLIC4TE 30

4

|
|

|

O
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TABLE B-8

Suwwapy tir PHyfosaLANNTON C riwPU S I T ION, AdyNOANCF, AND PFPCENT OCCuppFNCE
PM0JECl NO: IEL11 STATION: 1 COLLECTinh DATE: 73. App.81 MCnPE TYPFt'INVFRff0

10dA ELFCTelC - PHYTOPLANW'nN
CowPOS!ffnN AND PERCENT OrCHApr' ! TAptE

nFPLICATES
(s/pl.)

, .......... WEAN PFPCNT
T4 * A A (s/wL.) orCUp

...................................................... ...... ........ ......

M AC ILL AD10PHf f A
LENthALES

S TE PH Anno t SCUM INv!SliATUS 2019A. 20194.1 57.8
S rFP.4 anon tStui TF.r VIS A449 A449.4 24.7
met.nS I R A GwANoLATA 563. 8i63.1 1.6
*ELOSt#A VARIANS 161 160.9 0.5
infal CENipALES 20372 79371.7 me.o

.

SACILLAEIQPHyfA
Pt Nr. ALF S

NIf75 CHIA ACICULaw!S lASt. 1850.8 5.3
cnanHnNEwa Panvutok 402 a07.a t.2

( NavrCuta SALINARua VAp. INTEpwEDIA 322. 171.9 0.9
S T r.5 00 4 HL'4 A 2al. 2et.a n.7
NAw1LuLA twinnNCTATA 161 164.9 0.5
NI'?SCHIA PALEA 161 160.9 0.5

; NatlCOLA LANCE 0LtTA 161 160.9 0.5
OlAindA WHLGAaE 161 16n.9 0.5
NavtCHLA OLCUSSIS 80 80.5 0.2CvwpELLA SPP. 80 80.5 0.2
Cai n'i> IS spP. 80 an.5 n.2
NavlCutA CwvpTOCEPetALA 80 80.5 0.2
NITFSCHIA PSrisogro'4 rICOL A A0 an.5 0.2
N!flSCHIA LINEAW[3 Sn. Mn.5 0.2PLrup0SIGWA SpP. 80 an.5 n.7

iniat Pf tsN A1.E S 402a. 4071.5 3I.5

CMLOROPHYIA
NON. FILA *FNT009

l

, SCENE 0ESwuS a numn a *15 In7 101.8 n.9
| ANaistkODFSw93 S PI st AL I S 241 241.4 n.7

SCENT 0f SauS aCUwlas Aius lot. 701.7 n.h

|

|

|

9,

.

|
.
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TABLE B-8 (CONT.)
3HMMANT 9f PH f l0PL ANr f f'N CO*PU5ITION. 4AONDANif. AND PFFCFNI OCCURAFNCE
PWo1* C f NO: IELil iTATION: I r0LLECTteN DATF pg. App.81 SCOPE TYPF3 IkVFRTED

i Iowa FLECTPic PHYTOPLANwf0N'

C0" POSITION AND PERCFNT OCCURRFNCF TAPLF

REPLICATFS
(s/WL.)

.......... WEAN PFPrk7
Y A a A A (s/Mt.) OCCUR

.

...................................................... ...... ........ ...... '

ACTINA$f9H4 HAdTZSCHl! VAR. FLUVIATTLE 161 166.9 n.5DIrfr4SPHAtWIUM WOLCwfLLUM 161 160.9 0.5AhutS?fuoES*US FALCATUS 161, 160.9 0.5SCt hM)f 5*tJS LHNGUS 101. 100.6 0.5
total NON. FILAMENTOUS 1328 1377.4 3.A

CYAN 0PHYTA:

NON.FILAwFNT09%

APHANOCAPSA $PP. 161 160.9 0.5
TOTAL NO'%F IL A MEN f ous 161 160.9 0.5

CRYPTOPHVIA

|causfoenNAS ovalA 80 86.5 n.P
YO14L (#fPTHAHYTA 80 80.5 4.?

TCI AL PbfiOPL Ab% Tf*N 34964 34964.4 jn0.0

NUMREW rF SPFCIES FouMD IN f irH dEPLIC*TE 28

l

O
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TABLE B-8 (CONT.) h
SUmwant nF P>flooLANMTON C0ap0SIfl0N, AnyNDANCf. AND PFDCENT OCCURRENCF
PROJtCT uns frLil Sfaf!ONS 2 COLLECfl6N DATF 23.APR.81 SCOPF TYPf's ikVERif0

fora ELFCTPIC . PHYTOPLANMinN
CnuPOSIT1nk AND PFRCFNT OCCHRAFNCF TAPLF

RFPLICATES
(s/wL.)

.......... MEAN PFRCNT
rA rA A fs/wt.) nCCUR

...................................................... ...... ........ ......

HACILLAPIhPHYTA
CENIW AL FS

STF9HANuotsCHS Iwv!SITATuS 13921 13921.4 39.9
SfFPHANn0ISCUS TENo[3 17553 12553.4 15.6
WELnSIRA GNAkuLATA 966 969.6 7.7
"ELOSIPA vaWIANS 2al. 2al.4 0.7

Tuf4L CENfwALFS 27682 77681.m 78.9

6ACILLAH10PHvfA .
PENNALES

NitzSCHIA ActcuLAwi$ 2575. 7579.1 7.3
SYh*n6A utNA 6aa. 6a3.n 1.9
GUppHUNEwA PADVULUM 563. 563.3 1.6
otAluwa vuLGAWE 322. 371.9 a.9
NAvfCHLA TwipuNCTATA Pal, pol.a 0.7
Ntr73 CHIA Li>E4WIS 161 160.9 0.5
NITJSCH]A PALEA 161. 1A0.9 0.5
NavlCULA SALINAWud VAR. INfERwEDIA 161. 160.9 0.5
NAVICULA LANCE 0 LATA 161 1A0,9 c.5
NavtCULA MPP. 80 84.5 0.2
NavlCULA Cwvpf0CEPHALA A0 80.5 0.2
Navituta nFCoSSIS 80 84.5 n?
PLFowostquA mpp. 60, 40.5 0.7
THTAL pfwNALES 5311 9311.1 15.1

CHLOWOPwffA
NON.F I L A w( N inus

SCFAEDFSuus 480Nue13 443. 407.6 1.3
ANalSTR0n[3pq$ SplWALIS 402 4h?.4 j.1
SCE*E0ESuus AC04tNATUS 3a?. 347.n 1.0

'

l OICIynSPHAFR!uw PULCHELLUw 302 301.8 0.9
ANntSisonrspui FALCATuS 241 741.4 4.7

O
\
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TABLE B-8 (CONT.)

SuwwAWy UF PHffnpl4 nfdN Cu"#0S!!!ON, AnHNDANCE, AND PF8 CENT OCCURAFNCF
,

Ph0 JECT 40 IFLil MTATION 2 COLLECTitiN DATEt 73 8PP*81 SCOPF TYPF INVFRTED

TONA FLFCTRIC . PHv70PLANMTON
Cn*POSITint AND PFRrFNT OCCtlRRFNCF T Anl F

REPLTCATFS
(8/"L.)

.......... wFAN PFRCNT
I A X A A (s/WL.) nrCUR

...................................................... ...... ........ ......

ACTina$twou HANf2SCw!! v4R. FLUVf4 TILE 221 ??l.3 0.6
SCtNFDFS*U9 LONGUS 161 160,9 0.5

total NON. FILA 4fNT00$ 21|2 2117.8 6.0*

CNTPTOPHffA

CWipf0wDNAS nVATA 161, 160.9 0.5

THf4L CRYPf0PHffA 161 160.9 0.5

IOTAL PwflGPtANNFON 35266, 15266.2 100.0

NUMNFW teF SPtCIE9 FOUND IN EACH REPLICATE 25

O
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4

-

O
TABLE B-8 (CONT.)

SuvMaWe or PHyrHPLANafn'd CuMPOSITION, anyNnANCs, ANO ptor,pNT OCCURPFNCF
,

PROJECT NtJe ILLil STAITONS 3 rol.LFClinN DafF 23. App.nl sCnPF TYPft INwfRTED

lone ELFCipIC . PHvf0PLANNTON
Cnuensif!OH ANO PFRCFNT OCCuppFNrF TAPLF

sFPLICATFS
(a/ML.)

.......... uran OFnCN1
f 4 s A A ( 8 /ML . ) OrCUR

...................................................... ...... ........ ......

b4C ILI. AdifsPHY T A
rEHipALES

SIFFHANuoISCys [NvlSITAliss 16255 16255.0 a0.9
stEpHANonIJCUS T F.Nu t S 14965. 14565.2 16.7
utte:Sipa s;W ANuL AI A 322. 121.9 0.R

19tAL CLNTWALES 3tla2. 3|la2.I 7A.a

HACILLAWinPHyTA
pi u ALES

NitymrHIA ACICOLAGIS 2253 2251.2 5.7
r.nwonoNEwa pawvutui 966 965.6 2.a
0145044 vul444F A05. 80a.7 2.0
NavlCHLA 1RIPlfMCiafA $63 563.3 f.a
Sv4Fowa Itte: A 563. 563.1 1.s
Na v lCllL A CuypinctpHALA 2al. Pal.a 0.6
NIrrirHit LINEARis 2al. 2 a l . a. 0.6
N a v i t tsL 4 DEcpiSIS 2al. Pol.a 0.6
N!!/SLHIA PALEA 2al. Pel.a n.6
NAVICOLA SPP, 168, 160.9 0.a
CALiiNtis SPN. 80 40.5 0.2
Cv"HFLLA SPP. A0 An.5 0.2
tal rysCHI A psf.unnPnNitCOLA 80 84.5 0.2
NavlCULA SALINAHuw v49 INTERwEDIA no. An.5 0.2

TOTAL PtNNALES 6599 6599.6 16.6

CHLopupwviA
nun.F 1( AWENIHelS

SCENEDESMOS 49uNnans 543. Sm3.a 1,5
SCt*LOES*HS ACuulNAiyS a83, 482.8 l.2
DICivuSpwAFwf94 POLCHFLLUm sa3. an2.6 1.1
ANWIS;RUDESMuS FALCATUS 161 160.9 0.a
AN4|ST900FS*HS SPIRAllS Pa. 80.5 n.2

O
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i TABLE B-8 (CONT.)
SL1=M Ad y elf PH f illWL ANM TON C04POSlfl0H, A HilND ANCF , AND PEptFNT nCCLIRRENCF
PROJfli 140 s IF L l l SIAll0N 1 rnLLt.Clif'N D AT F 71.APR.81 3rnPE T*/PF, INVFRTFD

1

10wa FLFCfRIC . PHff0PtANKinN
Cn"POSITitN Atsp PEPCENT OCClippFNrf T ARI f

PEPLICATES
f s/ML .).,

.......... wFAN PERCNT
TA a A A (4/=L.) DCCUR

...................................................... ...... ........ ......

10TAL NON. FILA *ENf005 1750, 175n.7 a.4

CfANOPHYfA
NON.FILAuLhf003

APH A t40C APS A SpP. 241 741.4 n.6

THtAL NON.F IL AMENIuVS 241 743.4 0.6

TOTAL PHvt0PLANafn1 34737 19717.3 100.0

NU"H E 8' fiF SPECILS FouNO th EACH REPLICATE ?)

!

i

i

l

i

I
i

i

f

,

O
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hTABLE B-8 (CONT.)

SUMMARY OF PHTTiWLANWlVN CtwPOSITION, aPUNDANCF, AND PFHCFNT OCCelppFNCF
PROJFCf Hot IELil Sfarl0N: a r0LLECTinN DAffs 21.apo.pl SropE TYPFt INVFATFD

IONA FI.FCTRIC . PHYTOPLANNTON
CnwPOSlff04 AND PFRCFNT OCCtlRRFNCF TAPLE

OFPLICATFS
fs/wL.)

.......... wean PFPCNT
Taxa A (s/wt.1 nCruR

...................................................... ...... ........ ......

IsaCILL awltlPHf f A
CENTRALES

S T E PH A N00 l Scil 5 INVISITATHS 177A4 17744,0 42.6
STFPwaN00lSCui IENills 15a50 15aso.3 17.n
MELOSIRA G64HHLATA 322, 321.0 0.8
*fluslRA VARiaNS 161 164.9 0.4

fufAL CENfRaLE9 13717 13717.1 80.A

hACILLAplHPHYTa
PFNnaLFS

r.0 @ Hot 4F M A PARVULUM 2616 2816.5 6.8
NavityLA LANCLUL4f4 402, an7.4 1.0
OlafowA VULGARE a02 402.4 1.0
NavtCHLA SPp. 322. 171.9 0.8
NaviroLA Cwfpf0CEPHALA 241 2al.a n.6
S y s.F HR A IILN A 241 241.4 0.6
Wavituta Sall4AWOA Vap. TN(fRuhQ{& jhj, jhn,g Q,a

NiffSCHla LINtANIS 161. 160.9 0.4
Nit /SCHIA PaLEA 161 160.9 0.4

CYw*ELLa sPP. 80 An.5 n.2
Nif2SCHIA FHUSTULud on. 9n.5 0.2
NAvlCOLA CapliATA 80 AG.5 n.2
NAvTCULa ottilSSis M0 40.5 n.2

| PLEuwisS!Gu A SPP. 90 an.5 0.2
l

f0fal PENNALES 5311 5311.1 12.7

| CHLORupHvfA
! NON.F1LAMFNfuuS
|
! SCENEnESwus aRUNoaNS 76e. 76a.5 1.A

SCFbEDESmus ACUMINATUS a63 a62.7 1.1
ANmisfAct>ESMUS FALCafuS 402. 402.s 1.0
DICivuSPHAEWlUM PULCHELLU" 162 167.1 n.9

,

1

|

|
|

Q.\

|
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|

_ _ _ - _ - _ - .



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TABLE B-8 (CONT.)
Sup.awy 0F PHv f dpt AtM TON COMPOSifl0N, APUN0thCF, AND PFDCENT OCClippFNCE

,

PWOJECl NOS IELil STAfinN a r0LLFCT!nN 04TF 21.APR.Al SCOPF TYPF ThvFRiff

lows FI F rTRIC . PHYTnPL ANM TON
00k PO S I T I OP' AND PERCFNT OCCURRFNCF TAPtF

DFPLICATFS
( s /ML . )

.
.......... MFAN PFPCNT

f a a A (e/>t.) Orcyp
...................................................... ...... ........ ......

aCIINastWuw H4NflSCHl! V4W. FLUVlaf!LE 782. Pel.6 0.7
ANalSf400ES*43 SPINAllS 161, 160,9 0.4
SC6Nt0ESMHS LONGOS 161 166.9 0.4
SCt e EDESMuS 4WCOATUS P0 80.5 0.7

T0 f at Au4.Fil. AMENIOUS 7676 7675.6 6.a

IDI AL kHil0PL AP'a TON al70s, al701'.A 100.0

NuuMEN nf SPFCIE1 FOUNO IN EACH REPLICATE 26

O

O
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TABLE B-8 (CONT.) h'

.

50MuaRy sit PMytilplaNatWJ rOwPoilf!0N, a f'ON0 a N C F, , aND PFDCFNT OCCURRENCE
,

PkUJLCf Not IELil StallnNs 5 r0LLEtiteN Datt: 25. app.81 SCnPF TYPF INVFDTFD

Iowa FLFrTRIC = PHfinPLANNs0N
Cn.pnSITION AND PFRCFNT nCCURAFICF TAPLE

OFPLICATFS
(s/"L.)

.......... WEAN OFRCNT
rA a a a te/ut.) OCCUR

...................................................... ...... ........ ......

6ACILL7R10PHffA
CFN15 ALES

S T F 8H a NonI SC OS INvlStiATUS 15370 15369.9 an.2
STEpHAN00lScils TENuts leaps. laana.7 17.9
witoSIRA r.nANULATA 2al. 2at.a 0.6
uttnS!Pa vawtaNS 161 16n.9 0.a

T0fel CENTRALFS 30257 In256.9 7a.2

HarILLawloPHYta
PE Nt.a LF S

NlllSCHIA aCICULARIS Pa95. Pa9a.6 6.5
r.O*pHuNtWA Pa4VOL44 1207 !?n7.1 3,2
n! A f ttwa volt,anF. an2. a 0 7. *' 1.1
NavlCULA SPp. 322. 321.9 0.4
N.vtrula CWvaitiCEPHaLA Pol. Pat,a o.6
Ntf7SCHla spp. 2al. Pat a 0.6
Ntf?SCHIA LINEARIS 2al. Paj a 0,6

Nav!CULA LANC(CLATA 161 160.9 4.s
Ntf73 CHIA PaLEA 161. 148.9 0.a
NAvlCULA TWIPONCTalA 161 16n.9 4.a
NavlCULA 0FCUS$15 80 An.5 0.2
N!!lSCHla niiSIDAi4 An. an.5 0.2
N1175 CHIA fwdSTULUM 80 AG.5 0.2
NIT /SCHla PSEunUFoaTICDLA 80 An.5 0.2

Tfi1AL PFN4 ALES 5955 Sosa.n 15.6

CHLOWOvHYfA
NON.F IL AMENinoS

A4m istponF S 493 F ALCaills an2 an?.a 1.1
SC6eEUEMuuS aC041NatuS 342. 3a2.n o.9
DICif0SPHaEwlow P9LCHFLLUM 322. 321.9 0.8
SCFwfoESpuS AeUNoaNS 168 160.9 n.a

O
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TABLEB'8(CONT.)
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.s.j u w a.# , ses Pee v F is*L a 4. ripe f.it n'e s:4 i f I ris , * iter.0et.O . aon ps a rrp*T sitreinWFprF'

I; Lie ifai1(ive % roLLFrIt"A siaif g pt. app.Rt MrnPF TVPFt IFVFRIID |JeLe<'.n.:
Fws:
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f or a F t.p r ip f r pwy rrspt any tn>

Cr.~pri9 t t if+ awn PF Pf F NI Orf alppF Nf f T api Fa
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4 s
,

Of PLIf 8IE S.
'

. ( e /at . )
) g w f A ka P F O C 6' T..........

r4 s a, A (s/wt.)- nerug
,

N s ,. , ,
1,

,

3 ,s...................................................... ...... ........ ......
}

' ' 'tr $ af f)| Y.alS 4. .lNiilli' '
141 14n.4 0.4

a n e l S f ,Giltil (**.ti SPikellA MO. AA.% 0.7
MC6 * l f ) $ .stL( ah C'li f HS

'

20 An.$ 0.7,

.,

i 's

littat P.Ut!.811 a'4L"3Ilh'$ 1%79 l'47 4.9 a.0
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; r e at.nper t a N

Mie..F ! t ta*F w If.'es g
, +

\

|
' 4 6's 4..e .f A p t wp. 177 171.9 0.A.

1

li; r e s a t.".6 le a'4t N t uus 177 171.9 n.P
i

'

thWPItirm ia

j r = p' I n dt.*4 4 5 sev A t A 161 t60.9 0.4
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I ri s At. Cu rp f elpa fi 4 t61 1An.9 fl . a
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,

SUMtiAPY L PHYTOPLANhTON COMPOSITION, Abut 4DANCEe AND PERCtNT OrCL .NC E

F ROJECT ff0: IEL11 STATICN: 1 COLLECTION DATE! 3-NAY-81 SC0FE TYPE; IFVERTED

TABLE B-9 IDWA ELFCTRIC - PHYTOPLANETON
COMPOSITION AND FERCENT OCCUFRENCE TABLE

RFPLICATES
(4/nl.)

MEAN PERCHT ' STANDARD 95% CONF----------

TAXA A ( 4 /nl . . ) OCCUR ERROR LIMIT
------------------------------------------------------ ------ -------- ------ -------- --_ _--

BACILLARIOPHYTA
CENIPALES

STEPHAN0 DISCUS TEtJUIS 941. 941.2 31.4 - -

SIEPHAN0 DISCUS INVISITAlUS 573. 573.5 19.1 - -

CYCLOTELLA MENEGHItflAtlA 50. 49.9 1.7 - -

MLLOSIRA VARIANS 19. 18.7 0.6 - -

HELOSIlm GRANUL ATA VAR. ANGUSTISSItiA 12. 12.5 0.4 - -

STEPHAN0 DISCUS NIAGARAE 6. 6.2 0.2 - -

TOTAL <CENTRALES 1602. 1602 0 53.4 - -

BACILLARIOPHYTA
, FENNALES
e

g GOMPHONEMA PARVULUM 231. 230.6 7.7 - -

NAVICULA TRIPUNCTATA 148. 168.3 5.6 - -

NAVICULA SPP. 112. 112.2 3.7 - -

NITZSCHIA PALEA 112. 112.2 3.7 - -

NITISCHIA LINEARIS 112. 112.2 3.7 - -

NITISCHIA ACICULARIS 93. 93.5 3.1 - -

NAVICULA CRYPTOCEPHALA 81. 81.0 2.7 - -

NAVICULA LANCEOLATA 50. 49.9 1.7 - -

DIATOMA UULGARE 44. 43.6 1.5 - -

SYNEDRA ULNA 19. 18.7 0.6 - -

SURIRELLA OVATA 12. 12.5 0.4 - -

SYNEDRA ULNA VAR. 0XYRHYNCHilS F. MEDI0 CONTRACT 12. 12.5 0.4 - -

NAVICULA PUPULA 6. 6.2 0.2 - -

NAVICULA DECUSSIS 6. 6.2 0.2 - -

GYROSIGHA SCALPROIDES 6. 6.2 0.2 - -

CALONFIS SPP. 6. 6.2 0.2 - -

CYMBELL A HINUTA VAR. SILESIACA 6. 6.2 0.2 - -

TOTAL PENNALES 1078. 1078.4 33.9 - -

CHLOROPHYTA
NON-FILAMENTOUS

i

SCENEDESHUS ACUMINATUS 179. 179.2 6.0 - -

O O O
- .- --- _ - _ - _ ------
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SUMMARYOFPhJPLANNTONCOMPOSITION, ABUNDANCE *ANDPEPOrliOCCURR '?

PP0 JECT NO: IEL11 STATION: 1 COLLECTION DATE! 5-MAY-81 " vC0FE TYPE: INVEF:TED

TABLE B-9 (CONT.) 10UA FIECTRIC - PHYTOPLANLTON
COMPOSITION AND TERCENT OCCUPRENCE TAELE

i

RFPLICATFS ;

(4/ML.) 1

MEAN PEFCNT STANDARD 95% CONF I----------

A (t/ML.) OCCUR FRROR lit!!T
TAXA -------- -- -----

------ -------- ------
------------ --------------- ------------------------- 75. 74.8 2.5 - -

ANNISTR0liESMOS FALCA10S 22. 21.8 0.7 - -

SCENEDESMUC LONGUS 19. 18.7 0.6 - -

ANNISTR0 DEST:US SPIRALIS
-

295. 294.5 9.8 -

TOTAL NON-FILAMENTOUS

EUGLENOPHYTA
12. 12.5 0.4 - -

ElfGLENA POLYMORFHA

12. 12.5 0.4 - -

TOTAL EUGLtNOPHYTA

cgRYPTOPHYTA
12. 12.5 0.4 - -

So (RYPTOM0tlAS OVATA
12. 12.5 0.4 - -

TOTAL CRYPTOPH11A

3000. 2999.8 100.0 - -

TOTAL PHYTOPLANETON
29

NUMBER OF SPECIES FOUND IN EACH REPLICATE

.

u.___ _ _ _ _ _ _
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CUttMARY Or (HYT0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCUh. tiCE
PROJECT NO: IFl11 STATION! 2 COLLECTION DATE: 5-MAY-81 SCOPE TYPE; INVERTED

TABLE B-9 (CONT.) IOWA ELECTRIC - PHYTOPLANKTON
COMPOSITION AND PFRCENT OCCURRENCE TABLE

REPLICATES
(4/ML.)

- ------ MEAN PERCNT STANDARD 95% CONF
TAXA A (4/nl.) DCCUR ERROR LINIT

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

BACILLARIOPHYTA
CENTRALES

STEF'HAN0 DISCUS TENUIS 817. 816.6 27.7 - -

STEPHAr10 DISCUS INVISITA10S 742. 741.8 25.1 - -

MELOSIRA AhBIGUA 75. 74.8 2.5 - -

MELOSIRA GRAt1UtATA VAR. ANGUSTISSIMA 31. 31.2 1.1 - -

MELOSIRA VARIANS 25. 24.9 0.8 - -

TOTAL CENTRALES 1689. 1689.2 57.3 - -

BACILLARIOPHYTA
, PENNAlES

[n NITZSCHIA LINEARIC 137. 137.1 4.6 - -

" NITZSCHIA ACICULARIS 137. 137.1 4.6 - -

NAVICULA TRIPUNCTATA 137. 137.1 4.6 - -

NAVICULA CRYPTOCEPHALA 100. 99.7 3.4 - -

GOMPHONEMA PARVULUM 100. 99.7 3.4 - -

NAVICULA LANCEOLATA 75. 74.8 2.5 - -

DIATOMA VULGARE 75. 74.8 2.5 - -

NITZSCHIA PALEA .57 . 37.4 1.3 - -

NITZSCHIA SPP. 31. 31.2 1.1 - -
,

NITZSCHIA DISSIPATA 19. 18.7 0.6 - -

CYMBELLA MINUTA VAR. SILESIACA 12. 12.5 0.4 - -

SURIRELLA OVATA 12. 12.5 0.4 - -

NAVICULA PUPULA 12. 12.5 0.4 - -

SYNEDRA ULNA 12. 12.5 0.4 - -

*

NAVICULA SPP. 12. 12.5 0.4 - -

CALONEIS SPP. 6. 6.2 0.2 - -

NAVICULA CAPITATA 6. 6.2 0.2 - -,

CYMBELLA SPP. 6. 6.2 0.2 - -

SYNEDRA RADIANS 6. 6.2 0.2 - -

CYMATOPLEURA SOLEA 6. 6.2 0.2 - -

TOTAL PENNALES 941. 941.2 31.9 - -

CHLOR 0PHYTA
NON-FILAMENTOUS

SCENEDESMUS ACUMINATUS 117. 116.9 4.0 - -

# 9 e
- - - - - - - - - - - - - - - -
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O rs
p%>SUMMARY OF PL,,; PLANKTON COMPOSITION, ABUNDANCEe ANI) PERCE NT OCCUPR., f;

PROJECT NO: IEL11 STATION: 2 COLLECTION DATE: 5-MAY-81 N C0PE TYPEI INVERTED

TABLE B-9 (CONT.) IouA ELECTRIC.- PHYTOPLANKTON
COMFOSITION AND PERCENT OCCURRENCE TABLE

RFPLICATES
( 4 /nl.. )

MEAN PERCNT STANDARD 951. CONF----------

| TAXA A (l/ML.) OCCUR ERROR LIMIT
-----. ......-- --- -- -------- - _ . -=_

--......---......- .....------- --...------.........--
ANKISTRODESMUS FALCA1US -62 62.3 2.1 - -

DICTYOSPHAERIUM PULCHELLUM 59. 59.2 2.0 - -

ANLISTROLESMUS SPIRALIS 31. 31.2 1.1 - -

SCENEDESMUS LONGUS 16. 15.6 0.5 - -

i TETRASTRUM ELEGANS 14. 14.0 0.5 - -

SCEt1CDESHUS 000LIENSIS 8. 7.8 0.3 - -

TOTAL NON-FILAMLNTOUS 307. 307.0 10.4 - -

i CRYPTOPHYTA

CRYPTONONAS OVATA 12. 12.5 0.4 - -

TOTAL CRYPTOPHYTA 12. 12.5 04 - -

m

!

TOTAL PHYTOPLANNTON
2950, 2949.9 100.0 - -

,

NUMBER OF SPECIES FOUND IN EACH REPLICATE 33

|

|

>

!

|

f

~

a

|

1

'

1 .
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SunnAPY 0, riYTOPLANFTON COMFOSITION, AI:UNDANCE, AND PEFCENT OCCUP JCE . _

FROJECT NO: IFt11 STATION: 3 COLLECTION DATE: 3-HAY-81 SCOPE TYFE: INVERTED

TABLE B-9 (CONT.) IOWA ELECTRIC - PHYTOPLANKTON
COMPOSITION AND FERCENT OCCURPENCE TABLE

REPLICATES
(4/nl.)

---------- MEAN PERCNT STANDARD 95% CONF
TAXA A (6/hl.) OCCUR ERROR LIMIT

___.___________________.._____________________________ . ____ ___. ___ ..____ . ______ ________

BACILLARIOPHYTA
CENTRALES

STEFHAN0 DISCUS TENUIS 779. 779.2 24.7 - -

STEPHAN0 DISCUS INVISITAlVS 723. 723.1 22.9 - -
'

CYCLOTELLA MENEGHINIANA 50. 49.9 1.6 - -

MELOSTRA VARIANS 19. 18.7 0.6 - -

MELOSIRA GRANULATA VAR. ANGUSTISSIMA 12. 12.5 0.4 - -

STEPHAN0 DISCUS HlAGARAE 6. 6.2 0.2 - -

TOTAL CENTRALES 1589. 1589.5 50.3 - -

BACILLARIOPHYTA
y FENNALES

$ GOMPHONEMA PARVULUM 262. 261.8 8.3 - -

NITZSCHIA LINFARIS 243, 243.1 7.7 - -

NAVICULA TRIPUNCTATA 162. 162.1 5.1 - -

NITZSCHIA ACICULARIS 131. 130.9 4.1 - -

NAVICULA CRYPTOCEPHALA 106. 106.0 3.4 - -

NAVICULA LANCEOLATA 75. 74.8 2.4 - -

DIATOMA VULGARE 44. 43.6 1.4 - -

NAVICULA SPP. 25. 24.9 0.8 - -

ASTERIONELLA FORMOSA 19. 18.7 0.6 - -

NITZSCHIA SPP. 19. 18.7 0.6 - -

CALONEIS SPP. 12. 12.5 0.4 - -

SURIRELLA OVATA 12. 12.5 0.4 - -

SYNEDRA ULNA 12. 12.5 0.4 - -

CALONEIS AMPHISBAENA 12. 12.5 0.4 - -

SYNEDRA ULNA VAR. OXYRHYNCHUS F. MEDI0 CONTRACT 12. 12.5 0.4 - -

NAVICULA PUPULA 6. 6.2 0.2 - -

,

NAVICULA CAPITATA 6. 6.2 0.2 - -

GYR0 SIGMA SCALPROIDES 6. 6.2 0.2 - -

CALONEIS VENTRICOSA 6. 6.2 0.2 - -

TOTAL PENNALES 1:72, 1171.9 37.1 - -

CHLOR 0PHYTA
NON-FILAMENT 0US

SCENEDESMUS ACUMINATUS 189. 188.6 6.0 - -

O O O
- - - _ - - - - - - - -



__ __ _

Pl.ANKTON COMPOSITION. APUNDANCF, AND PERCENT OrCURR[ ~ r''

PPOJECT t:0: IEL11 STATION: 3 COLLECTION DATE: 5-MAY-81 ' N COPE TYPE: INVEPTED
(SUMMARY OF P '

'

TABLE B-9 (CONT.) 10uA ELECTRIC - PHYTOPLANKTON
COMt*0SITION AND FERCENT OCCURRENCE TABLE

FFPLICATES
( 4 /h! . )

MEAN PERCNT STANDARD 95% CONF----------

A (t/hl.) DCCUR ERROR LIMIT
TAXA

khkUkRbDkUMUbFELbkibb h1 BIO h6 -

23. 23.4 0.7 - -

SCENEDESMUS OUADRICAUDA 19. 18.7 0.6 - -

ANKISTRODESMUS SPIRALIS 16. 15.6 0.5 - -

SCENE 0ESMUS LONGUS 14. 14.0 0.4 - -

SCENEDESMUS ABUNDANS

TOTAL NON-FILAMENTOUS 341. 341.3 10.8 - -

EUGLENDPHYTA

25. 24.9 0.8 - -

EUGLENA POLYMORPHA

25, 24.9 0.8 - -

TOTAL RUGLENOPHYTA

CRYPTOPHYTA
as 31. 31.2 1.0 - -

& CRYPT 0MONAS OVATAm 31. 31.2 1.0 - -

TOTAL CRYPTOPHYTA
,

3159. 3158.7 100.0 - -

TOTAL PHYTOPLANKTON

33
HUMBER OF SPECIES FOUND IN EACH REPLICATE

-- . _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ -
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SUMMARY OF . dYT0FLANt: TON COMPOSITION, AFUNDANCEo AND PEFCENT OCCUR...4CE
PROJECT N0: I r l.11 STATION: 4 COLLECVIGN DATE: 5-MAY-81 SCOPE TYPE: INVFRTED

TABLE B-9 (CONT.) IOUA ELECTRIC - PHYT 0FLANhTON
COMPOSITION AND PFRCENT OCCURRENCE TABLE

i

REPLICATES

|
(l'ML.)

MEAN PERCNT STANDARD 95% CONF----------
'

TAXA A (t/ML.) 0CCUR FRFOR LIHIT
------------------------------------------------------ ------ -------- ----- -------- --------

BACILLARIOPHYTA
CENfRALES

STEPHAN0 DISCUS TENUIS 630. 629.6 20.5 - -

STEPHAN0 DISCUS INVISITAlus 555. 554.8 18.1 - -

NELOSIRA AMDIGUA 118. 118.4 3.9 - -

CYCLOTEllA MENEGHINIANA RI. 81.0 2.6 - -

MELOSIRA VARIANS 31, 31.2 1.0 - -

STEPHAN0 DISCUS NIAGARAE 12. 12.5 0.4 - -

TOTAL CENTRALES 1427. 1427.4 46.5 - -

BACILLARIOPHYTA
PENNALES7

@ NITZSCHIA ACICULARIS 218. 218.2 7.1 - -

NAVICULA TRIPUNCTATA 193. 193.2 6.3 - -

NITZSCHI A L INEARIS 162. 162.1 5.3 - -

GONFHONEMA PARVULUM 143. 143.4 4.7 - -

DIATOMA VULGARE 112. 112.2 3.7 - -

HITZSCHIA PALEA 93. 93.5 3.0 - -

NAVICULA CRYPTOCEPHALA 75. 74.8 2.4 - -

NAVICULA LANCEOLATA 56. 54.1 1.8 - -

NAVICULA SPP. 50. 49.9 1.6 - -

NITISCHIA DISSIPATA 37. 37.4 1.2 - -

SYNEDRA ULNA 31. 31.2 1.0 - -

NITZSCHIA SPP. 19. 18.7 0.6 - -

CYNI:ELLA SPP. 12. 12.5 0.4 - -

C0CCONEIS PLACENTULA 6. 4.2 0.2 - -

CYMATOPLEURA SOLEA 6. 6.2 0.2 - -

SURIRELLA OVATA 6. 4.2 0.2 - -

SYNEDRA RADIANS 6. 6.2 0.2 - -

NAVICULA PUPULA 6. 4.2 0.2 - -

TOTAL PENNALES 1234. 1234.2 40.2 - -

CHLOR 0PHYTA
NON-FILAMENTOUS

SCENEDESMUS ACUMINATUS 148. 148.0 4.8 - -

# O e
- - - - - - - - -



- _ _ _ _ _ _ _ _ _ _ _ _ _

0 PLANET 0ri COMPOSITION, ABUNDANCF, AND PERCENT OCCUR [jE (~ ,

SUr1 MARY OF
PROJECT NO: IEL11 STATION: 4 COLLECTIOrt 0 ATE: 5-MAY-81 ' 'isCOPE TYFE! INVERTED

' /

|

TABLE B-9 (CONT.) IDWA FIECTRIC - PHYTOPLAN!(TON
C0rtPOSITI0t1 AND PERCENT OCCURRENCE TABLE

RFPLICATES
(t/ML.)

MEAN PERCNT STANDARD 95% C0tif----------

TAXA A ( 4 /MI. . ) OCCUR EPR0R LIMIT
---------------- -------- ---------- .. -------------- ------ -------- ------ -------- --------

1 DICTYOSPHAERIUM PULCHEllVM 76. 74.4 2.5 - -

62. 62.3 2.0 - -

ANKISTRODESMUS FALCATUS'

34. 34.3 1.1 - -

TETRASTRUM ELEGANS 19. 18.7 0.6 - -

ANKISTROI'ESMUS SPIPALIS 14. 14.0 0.5 - -

SCENEDESMUS OPOLIPNSIS 12. 12 5 0.4 - -

I'EDIASTRUM TETRAS

TOTAL NON-FILAMENTOUS 346. 366.2 11.9 - -

EUCLENOPHYTA

EUGLENA POLYMORPHA 12. 12.5 0.4 - -

12. 12.5 0.4 - -

TOTAL EUOLENDPHYTAm
Ex>

" CRYPTOPHYTA

CRYPT 0MONAS OVATA 31. 31.2 1.0 - -

31. 31.2 1.0 - -
-

TOTAL CRYPTOPHYTA

3071. 3071.4 100.0 - -

TOTAL PHYTOPLANKTON

NUMBER OF SPECIES FOUND IN EACH REPLICATE
33

|
|

|

|

|

|

|

|



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

SUMMARY Ot .HYTOPLANETON COMPOSITIONe AEUNDANCE, AND FERCENT OCLUR. .4C E
FROJECT NO: IEll! STATIONI 5 COLLECTION DATE: -MAV-81 SCOPE TYPE: INVERTED

TABLE B-9 (CONT.) 10uA ELECTRIC - PHYTOPLANKTON
COMPOSITION AND PERCENT OCCURRENCE TABLE

REPLICATES
(t/ML.)

HEAN F'ERCNT STANDARD 95% CONF----------

TAXA A (4/ML.) OCCUR ERROR LIMIT
-----------. -------------------------------------- ------ -------- ------ -------- --------

BACILLAR 10PHYTA
CENTRALES

SIEPHAN0 DISCUS TENUIS 679. 679.4 23.6 - -

STEPHAN0 DISCUS INVISITATUS 430. 430.1 14.9 - -

MELOSIRA VARIANS 50, 49.9 1.7 - -

CYCLOTELLA MtNEGHINIANA 37. 37.4 1.3 - -

HELOSIRA AMBIGUA 25. 24.9 0.9 - -

STEPHAN0 DISCUS ASTRAEA 12. 12.5 0.4 - -

TOTAL CENTRALES 1234. 1234.2 42.9 - -

BACILLARIOPHYTA
co PENNAL ES

e

$ NITZSCHIA LINEARIS 299. 299.2 10.4 - -

NAVICULA TRIPUNCTATA 2?4. 224.4 7.8 - -

GOMPHONEMA PARVULUM 168, 168.3 5.8 - -

DIATOMA VUL0ARE 143. 143.4 5.0 - -

NAVICULA LANCEOLATA 118. 118.4 4.1 - -
*

NITZSCHIA PALEA 93. 93.5 3.2 - -

NAVICULA CRYPTOCEPHALA 75. 74.8 2.6 - -

ASTERIONELLA FORMOSA 49. 68.6 2.4 - -

SYNEDPA ULNA 56. 56.1 1.9 - -

NITZSCHIA ACICULARIS 37. 37.4 1.3 - -

NITZSCHIA DISSIPAiA 31. 31.2 I.1 - -

NAVICULA SPP. 25, 24.9 0.9 - -

NAVICULA PUPULA 19. 18.7 0.6 - -

CYMATOPLEURA SOLEA 12. 12.5 0.4 - -

RHOICOSPHENIA CURVATA 12. 12.5 0.4 - -

NAVICULA CAPITATA 6. 4.2 0.2 - -

CYMBELLA MINUTA VAR. SILESIACA 6. 6.2 0.2 - -

t

TOTAL PENNALES 1396. 1396.3 48.5 - -'

I CHLOROPHYTA
NON-FILAMENTOUS

SCENEDESMUS ACUMINATUS 89. 88.8 3.1 - -

O O e
. _ - - - - -



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

.
. .

PLANhTON COMPOSITION, AF'JNDANCE, ANri FEPCFNT OCCUEFh
'

<

SUhnARY OF F
PROJECT NO: IEL11 STATION: 5 COLLECTION DATE: 5-MAY-81 sC0FE TYPE: INVEFTED -

TABLE B-9 (CONT.) 10uA ELECTRIC - PHYTOPLANNTON
COMFOSITION AND FEFCENT OCCURfeENCE TABLE

|

REPLICATES
(4/hl.)

MEAN PERCNT STANDARP 95% CONF----------

A (t/ML.) OCCUR FRROR LINIT
TAXA ----------------

--- -- -------- --- --
---------------------------------------- ------------- 53. 33.0 1.8 - -

SCENEDESMUS 00ADRICAUDA 37. 37.4 1.3 - -

ANLISTT,0DEEMUS SF IRALIS 19. 18.7 0.6 - -

ANKISTRODESMU3 FALCATUS 8. 7.8 0.3 - -

SCENEDESMUS OPOLIENSIS
-

906. 20Pr . 7 7.1 -

TOT AL NON-flLAMENTOUS

EUGLEN3PHYTA
-i

6. 6.2 0.2 -

TRACHEL0n0NAS SF'P.
6. 6.2 0.2 - -

TOTAL EUGLENOPHYTA

|

CRYPTOPHYTA
37. 37.4 1.3 - -

o3 CRYPT 0MONAS OVATA
03 37. 37.4 1.3 - -

") TOTAL CRYPTOPHYTA

2880. 2879.8 100.0 - -

TOTAL PHYTOPLANNTON
30

NUMEER OF SPECIES FOUND IN EACH REPLICATE

_ _ _ -_



_ _ _ _ _ _

as

SUMt1ARY C HYTOPLANKTON COMPOSITION. ABUNDANEEo AND F'fPCENT OCCU, JCE

FP0 JECT N0; IFl.11 STATION: 1 COLLECTION DATE! 21-MAY-81 SCOPE TYPE * INVERTED

TABLE B-10 IOWA ELECTRIC - PHYTOFLANhTON
COMPOSITION AND PERCENT OCCUPRENCE TABLE

l

REPLICATES
-

| (4/ML.)
MEAN PERCNT STANDARD 95% CONF----------

TAXA A (4/ML.) OCCUR ERROR LIMIT
------ -------- ------ -- --------

---------------------------------------------- . -----

BACILLARIOPHYTA
CEHfRALES

STEPHAN0 DISCUS INVISITATUS 35436. 35436.1 55.3 - -

STEPHAN0 DISCUS TENillS 62/>4. 6264.4 9.8 - -

STEPHAN0 DISCUS NIAGARAE 1215. 1215.5 1.9 - -

St;ELET0tJEMA POTAMOS 187. 187.0 0.3 - -

TOTAL CENTRALES 43103. 43103.1 67.2 - -

BACILLARIOPHYTA
fENHALES

y NITZSCHIA ACICULARIS 4768. 4768.5 7.4 - -

ua HITZSCHIA LINEARIS 374. 374.0 0.6 - -

O SYNEDRA RADIANS 374. 374.0 0.6 - -

GYROSIGMA SCALPROIDES 93. 93.5 0.1 - -

GOMPHONEMA PARVULUM 93. 93.5 0.1 - -

NITZSCHIA PALEA 93. 93.5 0.1 - -

CALONEIS AMPHISBAENA 93. 93.5 0.1 - -

SYNEDRA ULNA 93. 93.5 0.1 - -

TOTAL PENNALES 5984. 5983.9 9.3 - -

CHLOR 0PHYTA
NON-FILAMENTOUS

SCENEDESMUS ACUMINATUS 3202. 3202.3 5.0 - -

MICRACTINIUM PUSIlLUM 1823. 1823.2 2.8 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 1730. 1729.7 2.7 - -

TETRASTRUh STAUROGENIAEFORME 1075. 1075.2 1.7 - -

SCENEDESMUS ABUNDANS 701. 701.2 1.1 - -

I SCENEDESMllS LONGUS 678. 677.9 1.1 - -

I SCENEDESMUS OUADRICAUDA 678. 677.9 1.1 - -

! ANKISTRODESMUS SPIRALIS 654. 654.5 1.0 - -

) ANNISTRODESMUS FALCATUS 654. 654.5 1.0 - -

I SCENEDESMUS OPOLItNSIS 467. 467.5 0.7 - -

t

O O O
__. __

-



CUnhARY OF h0PL ANtTON COMF 0SITION. AFUNLANCE, AND F EF. CENT OCCUR ['7E (
Ft0 JECT NO: Tr L11 STATION: 1 COLLECTION DATF: 21-NAY-El '-tCOPE TYPE: INVERTED (

TABLE B-10 (CONT.) IOUA ELECTRIC - FHYTOPLANETON
COMPOSITION AND PERCENT OCCURRENCE TABLE

FEPLICATES
(t/PL.)

MEAN FERCNT ST ANI'ARD 95% CONF----------

TAXA A (t/ML.) OCCUR ERROP LIMIT
------------------------------------------------------ ------ -------- - . - - - -------- --------

LICTYOSPHAERIUM F ULCHr LLUM 444. 444.1 0.7 - -

SCHROEDERIA SETIGERA 280. 280.5 0.4 - -

LAGERHEIMIA DUADRISFTA 187. 187.0 0.3 - -

10TAL NON-FILAhENT0US 12576. 12575.6 19.6 - -

CYANOPHYTA
FILAMENT 0US

05CILLATORIA TENUIS 1412. 1411.8 2.2 - -

ANABALNA SPP. 673. 673.2 1.0 - -

TOTAL FILAMENTOUS 2085. 20S5.0 3.3 - -

EUGLENOPHYTA
cn
j3 EUGLENA POLYMORPHA 187. 187.0 0.3 - -

'

TOTAL EUGLENOPHYTA 187. 187.0 0.3 - -

CRYF TOF HY T A

CRYF TOMONAS DVATA 187. 187.0 0.3 - -

TOTAL CRYPTOPHYTA 187. 187.0 0.3 - -

TOTAL PHYTOPLANNTON 64122. 64121.7 100.0 - --

NUMBER OF SPECIES FOUND IN EACH REPLICATE 29



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ .

-

SUMMARY Os dYTOPLANETON COMPOSITION, ABUNDANCE, AND PERCENT OCCUR .CE
PROJECT NO: Il l.11 STATION: 2 COLLECTION DATE: 21-MAY-8I SCOPE TYPE: INVERTED

TABLE B-10 (CONT.) 10WA ELECTRIC - PHYTOPLANKTON
COMPOSITION AND PERCENT OCCURRENCE TABLE

REPLICATES
(4/nl.) d

---------- MEAN PERCNT STANDARV 95% CONF
TAXA A (4/ML.) OCCUR ERROR LIHIT

------------------------------------------------------ ------ -------- ------ -------- --------

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 20850. 20850.3 38.1 - -

STEPHAN0 DISCUS TFHUIS 77A0. 7760.4 14.2 - -

STENIAN0 DISCUS NIAGARAE 1776. 1776.5 3.2 - -

HELOSIRA AMBIGUA 447. 467.5 0.9 - -

SKELETONEMA POTAMOS 467. 467.5 0.9 - -

HELOSIRA GRANULATA 280. 280.5 0.5 - -

HELOSIRA VARIANS 187. 187.0 0.3 - -

TOTAL CENTRALES 31790. 31789.7 58.1 - -

BACILLARIDPHYTA
PENNALES,

S NITISCHIA ACICULARIS 3927 3927.0 7.2 - -

" NITZSCHIA LINEARIS 280. 280.5 0.5 - -

SYNEDRA RADIANS 187 187.0 0.3 - -

NITZSCHIA PALEA 187 187.0 0.3 - -

GOMPHONEMA PARVULUM 187. 187.0 0.3 - -

GYROSIGMA SCALPROIDES 93. 93.5 0.2 - -

NAVICULA TRIPUNCTATA 93. 93.5 0.2 - -

DIATOMA VULGARE 93. 93.5 0.2 - -

TOTAL PENNALES 5049. 5048.9 9.2 - -

CHLOROPHYTA
NON-FILAMENTOUS

SCENEDESMUS ACUMINATUS 3880. 3880.2 7.1 - -

PEDIASTRUM DUPLEX VAR. RETICULATUM 2992. 2992.0 5.5 - -

MICRACTINIUM PUSILLUM 2852. 2851.7 5.2 - - '

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 1426. 1425.9 2.6 - -

SCENEDESMUS QUADRICAUDA 865. 864.9 1.6 - -

SCHROEDERIA SETIGFRA 841. 841.5 1.5 - -

SCENEDESMUS ABUNDANS 608. 607.7 1.1 - -

O O O



. _ _ .

_ _ _ _ - _

PF0JECTNO:(',etil7 0 PLANKTON COMPOSITION AFUNDANCE, AND PERCENT OCCUR ^ CE21-MAY-81ks3COPETYFE: INVERTEDSUMMARY OF kSTATION: 2 COLLECTION DATE:

TABLE B-10 (CONT.) IOWA ELECTRIC - PHYTOPLANKTON.

COMPOSITION AND PERCENT OCCURRENCE TABLE

.

RFPLICATES
( 4 /MI. . )

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (4/HL.) OCCUR ERROR LIMIT
------ -------- ------ -------- --------------------------------------------------------------

DICTYOSFHAERIUM PULCHEl.. LUM 584. 584.4 1.1 - -

ANhlSTRODESMUS SPIRALIS 561. 561.0 1.0 - -

SCENEDESMUS LONGUS 491. 490.9 0.9 - -

SCFNEDESMUS 000LIENSIS 444. 444.1 0.8 - -

ANNISTRODESMUS FALCATUS 374. 374.0 0.7 - -

LAGENIEIMIA QUADRISETA 187. 187.0 0.3 -- -

TETRASTRilM STAUROGENIAEFORME 187. 187.0 0.3 - -

| TOTAL NON-FILAMENTOUS 16292. 16292.2 29.8 - -

|
| CYANOPHYTA

| FILAMENTOUS

| OSCILLATORIA TENUIS 1421. 1421.2 2.6 - -

oo

3 TOTAL FILAMENTOUS 1421. 1421.2 2.6 - -
i

i

|

EUGLENOF HYTA
1 93. 93.5 0.2 - -

1 EUGLENA POLYMORPHA
|

TOTAL EUGLEN2^'?TA 93. 93.5 0.2 - -

| CRYPTOPHYTA

CRYPT 0MONAS OVATA 93. 93.5 0.2 - -

TOTAL CRYPT 0FdYTA 93. 93.5 0.2 - -

TOTAL PHYT 0FLANKTON 54739. 54739.0 100.0 - -

HUMBER OF SPECIES FOUND IN EACH REPLICATE 32

t

_____ ____ _______ -
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___

'

SUMMARY OF .HYTOPLANNTON COMPOSITIONe ABUNDANCE, AND PFPCENT OCCUR...dCE
PROJECT NO: Itt11 STATION: 3 COLLECTION DATE: 21-MAY-81 SCOPE iYPE: INVERTED

TABLE B-10 (CONT.) IOUA ELECTRIC - PHYTOPLANKTON
COMPOSITION AND PERCENT OCCURRENCE TABLE '

REF LICATES
(t/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (t/ML.) OCCUR ERROR LIMIT
_----------------- ------ -------- ------ -------- -------------------------------------- -_

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 21972. 21972.3 35.3 - -

STEPHAN0 DISCUS TENUIS 63".8 . 6357.9 10.2 - -

STEPHAl:0 DISCUS NIAGARAE 2057. 2057.0 3.3 - -

SLELETONLMA POTAMOS 1122. 1122.0 1.8 - -

MELOSIRA AMBIGUA 467. 467.5 0.8 - -

MELOSIRA GRANUL ATA 280. 280.5 0.5 - -

TOTAL CCNTRALES 32257. 32257.2 51.8 - -

BACILLARIOPHYTA
PENNALES

7 NITISCHIA ACICULARIS 3085. 3085.5 5.0 - -

$ NAVICULA SPF'. 374. 374.0 0.6 - -

NIT 7SCHIA PALEA 280. 280.5 0.5 - -

NITZSCHIA SPP. 280. 280.5 0.5 - -

NITZSCHIA LINEARIS 187. 187.0 0.3 - -

00MPHONEMA PARVULUM 187. 187.0 0.3 - -

NAVICULA TRIPUNCTATA 93. 93.5 0.2 - -

HITZSCHIA DISSIPATA 93. 93.5 0.2 - -

DIATOMA VULGARE 93. 93.5 0.2 - -

NAVICULA LANCEOLATA 93. 93.5 02 - -

SURIRELLA OVATA 93. 93.5 0.2 - -

TOTAL PENNALES 4862. 4862.0 7.8 - -

CHLOROPHYTA
NON-FILAMENTOUS.

SCENEDESMUS ABUNDANS 7714. 7713.7 12.4 - -

SCENEDESMUS ACUMINATUS 4067. 4067.2 6.5 - -

MICRACTINIUM PUSILLUM 2922. 2921.8 4.7 - -

SCENEDESMUS LONGUS 1546. 1566.1 2.5 -
.

*

PEDIASTRUM BORYANUM 1496. 1496.0 2.4 - -

.

O O O



.. .. . -. _ _ _ _

1 *- O
E ' )SlJnntRY OF k s0 PLANT: TON COMPOSITION, ARUNDANCE, AND PFRCINT OCCUF"

PROJEET NO: IEL31 STATION: 3 COLLECTION DATE: 21-nAY-S1 SCOPE TYFE: INVEFTED

TABLE B-10 (CONT.) IOUA ELECTRIC - PHYTOPLANNTON
COMPOSITION AND PEPCENT OCCURRENCE TABLE

RFPLICATES
,

(4/nl.l
MEAN FERCNT STANDARD 95% CONF

1
'

------ ---

A ( 4 /ML . ) OCCUR FRROR LIMIT
| TAXA ---- - ----.... ---... .._ _ ..... .._

-------.--------- --- -------------------------....... 1145. 1145.4 1.8 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 912. 911.6 1.5 - -

DICTYOSPHAERIUM PULCHELLUM 748. 748.0 1.2 - -

ant,ISTRODESnUS SPIRALIS 701. 701.2 1.1 - -

SCENEDESnUS GJADRICAUDA 608. 607.7 1.0 - -

j
SCENEllESMUS OPOLIENSIS 561. 561.0 0.9 - -

,

CCH50EDERIA SETIGERA 280. 280.5 0.5 - -

ANEISTRODESMUS FALCATUS 280. 280.5 0.5 - -

TETRASTRUn STAUROGENIAEFORME 187 187.0 0.3 - -

LAGERHEIMIA GUADRISETA 117. 116.9 0.2 - -

SCENEDESMUS DIMORPHUS 93. 93.5 0.2 - -

SCENEDESMUS DENTICULATUS 93. 93.5 0.2 - -

TETRASTRUM ELEGANS
23492. 23491.6 37.8 - -

TOTAL HON-FILAMENTOUS|

|

|

| CYANOPHYTA
| os FILAMENTOUS

-
( i 1328. 1327.7 2.1 -

'ES OSCILLATORIA TENUIS
-

1328. 1327.7 2.1 -

TOTAL FILAMENT 0US

|

| EUGLENOPHYTA
93. 93.5 0.2 - -

,

E UCLENA POLYMORPHA 93. 93.5 0.2 - -

EUGLENA SPP.
187. 187.0 0.3 - -

TOTAL EUGLENOPHYTA

|

j CRYPTOPHYTA

93. 93.5 0.2 - -

CRYPT 0MONAS OVATA
| 93. 93.5 0.2 - -

|
TOTAL CRYPT 0PHYTA

_ _ _ _ .



m ;3

SUttriARY Or FHYTOPLANETON C0tiPOSITION, AFUNDANCE, ArtD FERCENT OCCUh. NCE
FROJECT NO: IEl11 STATION: 3 COLLECTION DATE: 21-M4Y-81 SCOPE TYPE: INVEF.TED

TABLE B-10 (CONT.) IDWA ELECTRIC - FHYTOFLANtTON
COMPOSITION AND PERCENT OCCURRENCE TABLE

REPLICATES
(4/hl.)

MEAN FERCNT STANDARD 95% CONF----------

TAXA A (4/ML.) OCCUR ERROR L1 HIT
______ ________ ______ ________ ________

______________________________________________________

62219. 62219.0 100.0 - -

TOTAL FHYTOPLANNTON

NUMBER OF SPECIES FOUtiD IN EACH REPLICATE
38

|

|
|

.

?
e
Ch

*

|

.

O O O
e .

__ .. . _ _ _ _ _ _ - _
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SUMMA *Y OF Fu0PL ANKTON COMPOSITION. ABUT 4 DANCE. AND PERCENT OCCUREJ
' OO m

PROJECT NO: IEL11 STATION: 4 COLLECTION DATE: 21-nAY-81 'dCOPE TYPE: INVERTED
(/

,

TABLE B-10 (CONT.) IDWA ELECTRIC - PHYTOPLANKTON
COMPOSITION AND PERCENT OCCURRENCE TACLE

RFPLICATES
( 4 /MI. . )

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (6/ML.) OCCUR ERROR LIMIT
...---

- ------ -------- - _ _ -

----------------------- ---- ------------------- ...--
.

BACILLARIOPHYTA
CENTRALES

STEPi!Att0 DISCUS INVISITATUS
24964. 24964.2 41.7 - -

10752. 10752.4 18.0 - -
!

STEPHAN0 DISCUS TENUIS 1589. 1589.5 2.7 - -

STEPHAN0 DISCUS NIAGARAE 280. 280.5 0.5 - -

MELOSIRA GRANUL ATA 280. 280.5 0.5 - -

MELOSIRA GRANULATA VAR. ANGUSTISSIMA 187. 187.0 0.3 - .-

MELOSIRA AMBIGUA 187. 187.0 0.3 - -

St. ELE 10 NEMA FOTAMOS
-

38241. 38241.1 64 0 -

TOTAL CENTRALES

BACILLARIOPHYTA
PENNALES,

2431. 2431.0 4.1 - -

E NITZSCHIA ACICULARIS 1963. 1963.5 3.3 --

" FRAGILARIA CROTONENSIS4 280. 280.5 0.5 - -

NITZSCHIA LINEARIS 187. 187.0 0.3 --

NAVICULA TRIFUNCTATA 187. 18740 0.3 - -

NITZSCHIA PALEA 93. 93.5 0.2 --

00MPHONEiiA PARVULUM 93. 93.5 0.2 - -

DIATOMA VULGARE
5236. 5235.9 8.8 --

TOTAL PENNALES

'

CHLOFDPHYTA
NON-FILAMENT 0US

4254. 4254.2 7.1 - -

MICRACTINIUM PUSILLUM 2478. 2477.7 4.1 - -

SCENEDESMUS ACUMINAlUS 1987. 1986.9 3.3 - -

DICTYOSPHAERIUM PULCHELLUM 1t22. 1122.0 1.9
-

--

PAND0RINA MORUM 1028. 1028.5 1.7 -

ANKISTRODESMUS FALCATUS 888. 888.2 1.5 - -

SCENEDESMUS 00ADRICAUDA
ACTINASTRUM HANTZSCHII VAR. FLUVIATILE -701. 701.2 1.2 - -

541. 561.0 0.9 - -

TETRASTRUM ELEGANS

i

.

_ _ _ _ _



-

SUMMARY t. /HYTOPLANKTON COMPOSITION. ABUNDANCE, AND PERCENT OCCL .NCE
FROJECT N0: IFl11 STATION: 4 COLLECTION DATE1 21-MAY-81 SCOPE TYPE: INVERTED

TABLE B-10 (CONT.) IDWA ELECTRIC - PHYTOPLANKTON
COMPOSIT10N AND PERCENT OCCURRENCE TABLE

REP.ICATES
(4/M1.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (4/ML.) OCCUR ERROR LIMIT
---.-------------------------------------------------- ------ -------- ------ --- - --------

SCHR0EDERIA SETIGERA 444. 444.1 0.7 - -

ANKISTRODESMUS SPIRALIS 374. 374.0 0.6 - -

SCENEDESMUS OPOLIENSIS 257. 257.1 0.4 - -

SCENEDESMUS DIM 0RPHUS 210. 210.4 0.4 - -

SCENEDESMUS ABUNDAN3 210. 210.4 0.4 - -

SCENEDESMUS LONGUS 187. 187.0 0.3 - -

TOTAL NON-FILAMENTOUS 14703, 14702.7 24.6 - -

CYANOPHYTA
FILAMENT 0US

OSCILLATORIA TENUIS 673. 673.2 1.1 - -

APHANIZ0MENON FLOS-A00AE 477. 476.8 0.8 - -

cn
a TOTAL FILAMENT 0US 1150. 1150.0 1.9 - -

co

EUGLENDPHYTA -

EUGLENA POLYMORPHA 187. 187.0 0.3 - -

PHACUS CAUDATUS 187. 187.0 0.3 - -

TOTAL EUGLENOPHYTA 374. 374.0 0.6 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 93. 93.5 0.2 - -

TOTAL CRYPT 0PHYTA 93. 93.5 0.2 - -

TOTAL PHYTOPLANKTON 59797. 59797.3 100.0 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 33

9 O O
-- -- --- _ ----- - - -- --



- _ _ _ _ _ _ _ _ _ _ _

SUMMARY OF P 3 0 PLANKTON COMPOSITIONe ABUNDANCE, AND PERCENT OCCUR - /''N
PROJECT N0: W11 STATION: 5 COLLECTION DATE: 21-MAY-81 COPE TYPE 1 INVERTED (_,)

TABLE B-10 (CON 1.) IOWA ELECTRIC - PHYTOPLAhKTON
COMPOSITION AND PEPCENT OCCURPENCE TABLE

REPLICATES
l (4/ML.) ,

--- --- MEAN PERCNT STANDARD 95% CONF j

TAXA A (4/ML.) OCCUR ERROR LIMIT
--- _-- ___ _ ----- ___ _- _____ =------- ------ _ _ _ _ ------ -- _---_

BACILLARIOPHYTA
CENTRALES

.

STEPHAN0 DISCUS INVISITATUS 20009. 20008.8 36.4 - -

STEPHAN0 DISCUS TENUIS 4955. 4955.4 9.0 - -

MELOSIRA AMBIGUA 1496. 1496.0 2.7 - -

STEPHAN0 DISCUS NIAGARAE P41. 841.5 1.5 - -

MELOSIRA GRANULATA VAR. ANGUSTISSIMA 467. 467.5 0.8 - -

i

SKELETONEMA POTAMOS 374. 374.0 0.7 - - i

TOTAL CENTRALES 28143. 28143.2 51.1 - -

BACILLARIOPHYTA
as PENNALES

US NITZSCHIA ACICULARIS 2711. 2711.5 4.9 - -

HITZSCHIA PALEA 374. 374.0 0.7 - -

NAVICULA LANCEOLATA 187. 187.0 0.3 - -

NAVICULA TRIPUNCTATA 187. 187.0 0.3 - -

GOMPHONEMA PARVULUM 187. 187.0 0.3 - -

NITZSCHIA DISSIPATA 93. 93.5 0.2 - -

DIATOMA VULC-ARE 93. 93.5 0.2 - -

SYNEDRA ULNA 93. 93.5 0.2 - -

TOTAL PENNALES 3927. 3927.0 7.1 - -

CHLOR 0PHYTA
NON-FILAMENTOUS

SCENEDESMUS ACUMINATUS 4418. 4417.8 8.0 - -

MICRACTINIUM PUSILLUM 3787. 3786.7 6.9 - -

PEDIASTRUM DUPLEX VAR. RETICULATUM 2992. 2992.0 5.4 - -

DICTYOSPHAERIUM PULCHELLUM 1706. 1706.4 3.1 - -

PEDIASTRUM BORYANUM 1496. 1496.0 2.7 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 1169. 1168.7 2.1 - -

TETRASTRUM STAUROGENIAEFORME 1145. 1145.4 2.1 - -

SCENEDESMUS LONGUS 1145. 1145.4 2.1 - -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



N
SUMMARY Or r'HYT0ftANETON COnPOSITION. APUNDANCE. AND PERCENT OCCU , . NCE
FROJECT NO: IFLII STATION: 5 COLLECTION DATE: 21-MAY-81 SCOPE TYPE: INVERTED

TABLE B-10 (CONT.) Iowa FLECTRIC - FHYTOFLANKTON
COMPOSITION AND PERCENT OCCURRENCE TABLE

REFtICATES
O/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (4/ML.) DCCUR ERROR LIMIT
------------------------------------------------------ ------ --- ---- ------ -------- --------

SCENEDESMUS OPOLIENSIS 608. 607.7 1.1 - -

TETRASTRUM ELEGANS 584. 584.4 11 - -

PAND0RINA MORUM 397. 397.4 0.7 - -

SCENEDESMUS 00ADRICAUDA 397. 397.4 0.7 - -

SCENEDESMUS ABUNDANS 327. 327.2 0.6 - -

SCHR0EDERIA SETIGERA 280. 200.5 0.5 - -

ANLISTRODESMUS SPIRALIS 187. 107.0 0.3 - -

ANhlSTRODESMUS FALCATUS 187 187.0 0.3 - -
,

LAGERHEIMIA 00ADRISETA 93. 93.5 0.2 - -

TOTAL NON-FILAMENTOUS 20920. 20920.4 38.0 - -

e

CYANOPHYTA
FILAMENTOUS

co
.L OSCILLATORIA TENUIS 1851. 1851.3 3.4 - -

o
TOTAL FILAMENTOUS 1851. 1851.3 3.4 - -

EUGLENOPHYTA

EUGLENA POLYMORPHA 93. 93.5 0.2 - -

TOTAL EUGLENOPHYTA 93. 93.5 0.2 - -

CRYPTOPHYTA

CRYP10MONAS OVATA 93. 93.5 0.2 - -

TOTAL CRYPTOPHYTA 93. 93.5 0.2 - -

TOTAL PHYTOFtANKTON 55029. 55028.9 100.0 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 34

O O O



.

, .
. , . . . _ _ . . _ . . . _ . . . . . . . . . . . . _ _ . .

- - - - - -''T--7--'' ' ' ' - ' ' ' - - -

PROJECT NO:\m_70PLANNTON COMPOSITION, ABUNDANCE, AND PERCENT OCCURP""CE(,jCOPETYPE: INVERTED( )~SUMMARY OF P''
-

/11 STATION: INTAKE COLLECTION DATE: 21-MAY-81

TABLE B-10 (CONT.) 10uA ELECTRIC - PHYTOPLANKTON
COMPOSITION AND PERCENT OCCURRENCE TABLE

|

REPLICATES
(t/Mt.)

---- --- MEAN PERCNT STANDARD 95% CONF

TAXA A (t/ML.) OCCUR ERROR LIMIT
------ -------- ------ -------- -- --

------------------------- ----------------------------

! BACILLARIOPHYTA I
| CENTRALES |

- - |
STEPHAN0 DISCUS INVISITATUS 26367. 26366.7 46.2

STEPHAN0 DISCUS TENUIS 6648. 6638.4 11.6 - - |
i

STEIHAN0 DISCUS NIAGARAE 1589. 1589.5 2.8 - -
'

MELOSIRA AMBIGUA
748, 748.0 1.3 - -

CYCL 0lELLA MENEGHINIANA 374. 374.0 0.7 - -

374. 374.0 0.7 - -

MELOSIRA GRANulATA

| MELOSIRA GRANULATA VAR. ANGUSTISSIMA 280. 280.5 0.5 - -

36371. 36371.1 63.7 - -

TOTAL CENTRALES

1

BACILLARIOPHYTA
I PENNALESa3

da NITZSCHIA ACICULARIS 3833. 3833.5 6.7 - -

447, 467.5 0.8 - -

! E3 SYNEDRA RADIANS 187 187.0 0.3 - -

SURIRELLA DVATA
NITISCHIA CLOSTERIUM 187. 187.0 0.3 - -

DIATOMA VULGARE 93. 93.5 0.2 - -

NITZSCHIA SIGNDIDEA 93. 93.5 0.2 - -

i

| 4862. 4862.0 8.5 - -

| TOTAL PENNALES
t

CHLOROPHYTA
NON-FILAMENTOUS

MICRACTINIUM PUSILLUM 4441. 4441.2 7.8 - -

3717. 3716.6 6.5 - -

SCENEDESMUS ACUMINAfUS
ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 865. 864.9 1.5 - -

ANhlSTRODESMUS FALCATUS 841. 841.5 1.5 - -
.

DIClYOSPHAERIUM PULCHELLUM 795. 794.7 1.4 - -

SCENEDESMUS OPOLIENSIS 678. 677.9 1.2 - -

SCENEDEShUS ABUNDANS 631. 631.1 11 - -

ANKISTRODESMUS SPIRALIS 447. 467.5 0.8 - -

TETRASTRUM STAUROGENIAEFORME 421. 420.7 0.7 - -



..

SUMMARY OF PriYT0 PLANKTON COMPOSITIONe ABUNDANCE, AND PERCENT OCCURR. ..JE ./

PROJECT NO: IEL11 STATION: INTAKE COLLECTION DATE: 21-MAY-81 SCOPE TYPE! INVERTED

TABLE B-10 (CONT.) 10WA ELECTRIC - PHYTOPLANKTON
COMPOSITION AND PERCENT OCCURFENCE TABLE

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (4/ML.) OCCUR ERROR LIMIT
______ ________ ______ ________ ______________________________________________________________

SCENEDESMUS LONGUS 397. 397.4 0.7 - -

SCENEDESMUS DUADRICAUDA 327. 327.2 0.6 - -
.

LAGERHEIMIA 00ADRISETA 280. 280.5 0.5 - -

CRUCIGENIA 00ADRATA 187 187.0 0.3 - -

CLOSTERIOPSIS LONGISSINA VAR. TROPICA 93. 93.5 0.2 - -

TOTAL NON-FILAMENTOUS 14142. 14141.7 24.8 - -

CYANOPHYTA
FILAMENT 0US

OSCILLATORIA TENUIS 1141. 1140.7 2.0 - -

ANABAENA SPP. 262. 261.8 0.5 - -

5 TOTAL FILAMENTOUS 1402. 1402.5 2.5 - -

ro

EUGLEN0PHYTA

EUGLENA SPP. 187. 187.0 0.3 - -

TOTAL EUGLEN0PHYTA 187. 187.0 0.3 - -

CRYF'TOPHYTA

CRYPT 0MONAS OVATA 93. 93.5 0.2 - -

TOTAL CRYPTOPHYTA 93. 93.5 0.2 - -

TOTAL PHYTOPLANKTON 57058. 57057.8 100.0 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 31

O O e
- _ _ - - - -



SunnARf 0F F PL ANATON COMF OSITION, ABUNDANCE, AND F ERCENT OCCURR' 7
I)PROJECT NO: 11 STATION: 1 COLLECTION DATE: 2-JUN-81 m iOPE TYPE: INVERTED.

TABLE B-11 IOWA ELECTRIC - PHYTOPLANhTON
COMPOSITION AND PERCENT OCCURRENCE TABLE

REFtICATES
t t /nt.. )

MEAN FERCNT STANDARD 95% CONF----------

TAXA A (4/hl.) OCCUR ERROR LIHTT
----------.------------------------------------------- ------ -------- -- --- -------- --------

BACILLARIOPHYTA
CENTRALES

STEPPAN0 DISCUS INVISITATUS 84. 84.1 3.9 - -

MELOSIRA GRANUIATA VAR. ANGUSTISSIMA 47 46.7 2.2 - -

CYCLOTELLA hENEGHINIANA 2S. 28.0 1.3 - -

NELOSIRA GRANULATA 19 18.7 0.9 - -

CYCLOTELLA ATOMUS 9. 9.3 0.4 - -

TOTAL CENTRALES 187. 187.0 8.7 - -

BACILLARIOPHYTA
FENNAtES

m
JL NITZSCHIA ACICULARIS 458. 458.1 21.3 - -

c) NITZSCHIA PALEA 159 158.9 7.4 - -

'' NAVICUL A TRIF UNCT ATA 157 158.9 7.4 - -

NITZSCHIA LINEARIS 150. 149.6 6.9 - -

NAVICULA LANCEOLATA 112. 112.2 5.2 - -

NAVICULA CRYPT 0CEPHALA 84. 84.1 3.9 - -

SYNEDPA ULNA 64. 64 1 3.9 - -

GOMPHONEMA PARVULUn 84. 84.1 3.9 - -

NITZSCHI A SFP. 65. 65.4 3.0 - -

DIAT0n4 VULGARE 47. 46.7 2.2 - -

NAVICULA SF P. 47. 46.7 2.2 - -

CALONF.IS AhPHISBAENA 9. 9.3 0.4 - -

NITZSCHIA DISSIPATA 9 9.3 0.4 - -

NAVICULA DECUSSIS 9. 9.3 0.4 - -

NAVICULA PUPULA 9. 9.3 0.4 - -

ACHNANTHES LANCEOLATA 9. 9.3 0.4 - -

SURIRELLA OVATA 9. 9.3 0.4 - -

FRAGILARIA VAUCHERIAE 9. 9.3 0.4 - -

TOTAL F'ENNALES 1515. 1514.7 70.3 - -

CHLOROPHYTA
NON-FILAMENTOUS

ANKISTRODESMUS FALCATUS 11?. 112.2 5.2 - -



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

,,

SUntiARY OF PHYTOPLANKTON COMPOSITION. ABUNDANCE, AND PERCtNT OCCURn..r4CE

F ROJEC1 NO: IEL11 STATION: 1 COLLECTI0tl DATE: 2-JUN-81 SCOFE TYPE: INVERTED

TABLE B-11 (CONT.) 10uA ELECTRIC - PHYTOPLANKTON
C0hPOSIIION AND PERCENT OCCURRENCE TABLE

REPLICATES
4 4 /nl.,)

MEAti FERCNT STANDARD 957. CONF----------

TAXA A (1/ML.) OCCUR ERROR L(HIT
------ -------- ------ ------ - --------

------------------------------------------------------
SCENEDESMUS ACUnINATUS 77. 77.1 36 - -

SCENEDEShuS OPOLIENSIS 63. 63.1 29 - -

SCENEDESMUS ABUNDANS 42. 42.1 2.0 - -

ANLISTRODESMUS SPIRALIS 37. 37.4 1.7 - -

ACTINASTRUM HANTZSCHil VAR. FLUVIATILE 19. 18.7 0.9 - -

DIC1YDSPHAERIUn PULCHELLUM 19. 18.7 0.9 - - .

LAGERHEllll A GUADRICFIA 9. 9.3 0.4 - -

9. 9.3 0.4 - -

SCENEDESnUS LONGUS

TRS. 388.0 18.0 - -

TOTAL NON-FILAMENTOUS

CYANOPHYTA
FILAhENTOUS

AF'HANIZOMENON FLOS-AQUAE 25. 25.2 1.2 - -

10. 10.3 0.5 - -

y OSCILLATORIA TENUIS
36. 35.5 1.7 - -

f 101AL FILAMENTOUS

EUGLEHOPHYTA

EUGLENA SPP. 9. 9.3 0.4 - -

TOTAL EUGLENOPHYTA 9. 9.3 0.4 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 19. 18.7 0.9 - -

19. 18.7 0.9 - -

TOTAL CRYPTOPHYTA

TOTAL PHYTOPLANKTON 2153. 2153.3 100.0 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 36

* O e



- - - _ - _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _

{
SUMMARY OF FH._,/L ANKTON COMPOSITION. ABUNDANCE, AND FEECENT OCCURREf~') p)sC\

i

PROJECT N0: IEL11 STATION: 2 COLLECTION DATE1 2-JUN-81 \ cDPE TYPE 1 INVERTED s,
s

TABLE B-11 (CONT.) IOuA ELECTRIC - PHYTOPLANFTON
COnPOSITION AND PERCENT OCCUPPENCE TABLE

FEFLICATES
(4/hl.)

MEAN PERCNT STANDARD 95% CONF----------,

A (4/ML.) OCCUR ERROR LTHIT'

TAXA ------ ------- ------ -------- --------.--------- ..----------------- - --------- -----------\

| BACILLARIOPHYTA
CENTRALES'

103. 102.8 5.3 - -

STEPHAN0 DISCUS INVISITATUS 37. 37.4 1.9 - -

MELOSIRA GRANUt ATA VAR. ANGtfSTISSIMA 19, 18.7 1.0 - -

MELOSIRA AMBIGUA 19, 18.7 1.0 - - ;

CYCLOTELL A hENEGHINTANA 9. 9.3 0.5 - -
|

STEPHAN0 DISCUS TENUIS
187. 187.0 9.7 - - |

l
TOTAL CENTRALES

PACILLARIOPHYTA
FENNALES

i CD 365. 364.6 18.8 - -

| J. NITISCHIA ACICULARIS 234. 233.7 12.1 - -

) c3 NITZSCHIA LINEARIS 178. 177.6 9.2 - -

NAVICULA TRIFUNCTATA 140. 140.2 7.2 - - ,' ' "

) NAVICULA LANCEOLATA 112, 112.2 5.8 - -
i

l NITZSCHIA PALEA 65. 65.4 3.4 - - ,

SYNEDRA ULNA 47. 46.7 2.4 - -
!

NITZSCHIA SFP. 37. 37.4 1.9 - -

GOMPHONEMA PARVULUM 28. 28.0 1.4 - -

NAVICULA SPP. 28. 28.0 1.4 - -

NAVICULA CRYPTOCEPHALA 19. 18.7 1.0 - -

NAVICULA FUPULA 19. 18.7 1.0 - -

ACHNANTHES L ANCEOL ATA 19. 18.7 1.0 - -

CYMBELLA MINUTA VAR. SILESIACA 19. 18.7- 1.0 - -

DIATOHA VULGARE 9. 9.3 0.5 - -

GYROSIGMA SFP. 9. .9.3 0.5 - -

RHOICOSPHENIA CURVATA 9. 9.3 0.5 - -

SYNEDRA RADIANS 9. 9.3 0.5 - -

GOMPHONEMA SPP.
1346. 1346.4 69.6 - -

TOTAL PENNALES

CHLOROPHYTA
NON-FILAMENTOUS

84. 84.1 4.3 - -

ANNISTRODESMUS FALCATUS

,

_ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _



_ _ _ _ . _______

' m

SUMMAPY Da .HYT0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCUI JCE

PROJECT NO: 7EL11 STATION: 2 COLLECTION DATE: 2-JUN-81 SCOPE TYPE: INVEFTED

TABLE B-11 (CONT.) IOWA ELECTRIC - PHYTOPLANNTON
COMPOSITION AND PERCENT OCCUF.RENCE TABLE

RFPLICATES
(t/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (t/ML.) OCCUR ERROR LIHIT
------ -------- . .--- -------- --------_------------------------------------------------

SCENEDESMUS ACUMINAIUS St. 31.4 2.7 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 42. 42.1 2.2 - -

ANNISTRODESHUS SPIRALIS 28. 28.0 14 - -

SCENEDESMUS ALUNDANS 21. 21.0 1.1 - -

SCENEDESnUS OPOLIENSIS 16. 16.4 0.8 - -

SCENEDESnUS LONGUS 9. 9.3 0.5 - -

SCENEDESMUS 00ADRICAUDA 9. 9.3 0.5 - -

10TAL NON-FILAMENT 0US 262. 261.8 13.5 - -

CYANOPHYTA
FILAMENT 0US

AFHANIZOMENON FLOS-A00AE 39. 39.3 2.0 - -

p OSCILLATORIA TENUIS
17. 14.8 0.9 - -

*

5 TOTAL FILAMENTOUS 56. 56.1 2.9 - -

m

EUGLENOPHYTA

EUGLENA SPP. 19. 18.7 1.0 - -

TOTAL EUGLENOPHYTA 19. 18.7 1.0 - -

CRVPTOPHYTA

CRYPT 0MONAS OVATA 65. 65.4 3.4 - -

TOTAL CRYPTOPHYTA 65. 65.4 3.4 - -

TOTAL PHYTOPLANNTON 1935. 1935.4 100.0 2 -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 35
;

9 9 e



- _ _ _ _ _ _ _ _ _ _ _ _ ___ _ __-__________ ________ - - __

SUMhARY OF PHY"^?LANKT04 COMPOSITION, ABUNDANCE, AND PERCENT DCCURRE
' ~

/--)>PROJECT N0;*IL ,j STATION: 3 COLLECTION DATE! 2-JUN-81 PE TYPE: INVERTED ', (_
. ; .

TABLE B-11 (CONT.) IOWA ELECTRIC - PHYTOPLANKTON
COMP 0EITION AND PERCENT OCCURRENCE TABLE -

,;.
..

, ,

REPLICATES
'

''

(8/ML.)
---------- HEAN PERCNT STANDARD 95% CONF

TAXA A (8/ML.) OCCUR ERROR LIMIT
------- -------------- _ ---------------------- -_

___ -- ------ ---- = ---
-

PACILLARIOPHYTA
'

CENTRALES
'

STEPHAN0DI3CUS INVISITATUS 84. 84.1 4.2
'

''
- -

37. 37.4 1.9 - ~
~ ,

dELOSIRA AMBIGUa --
._

CYCLOTELLA MEhEGHINIANA 19. 18.7 0.9 - -

MELOSIRA GRANULATA 19. 18.7 0.9 - ' -
- /

MELOSIRA VARIANS / 19. '9.7 0.9 - -

f

STEFHAN0 DISCUS TENUIS 19. ' O.9 - - '
/, '

' ~'

TOTAL CENTRALES 196. I 9.9 - - "^

,

BACILLARIOPHYTA
'

/( | ,
'

- 1'

PENNALES / ,,a
,

i' NIT 2SCHIA ACICULARIS 411. 411.4 20.7 - -
,

NAVICULA TRIPUNCTATA 215. 215 0 10.8 - -**

63 NIT?SCHIA LINEARIS 196. 196'.3 9.9 - -

NITZSCHIA PALEA 178. 177.6 8.9 - - -

NAVICULA LANCEOLATA 103. 102.8 5.2 - -

NAVICULA SPP. 84. 84.1 4.2 - -
"

NAVICULA CRYPTOCEPHALA 56. 56.1 2.8 - -

NITZSCHIA SFP. 47. 46.7 2.4 - -

DIATOMA VULGARE 37. 37.4 1.9 - -

NITZSCHIA DISSIPATA 19. 18.7 0.9 - -
-

SYNEDRA'OLNA 19. 18.7 0.9 - - -

NAVICULA DECUSSIS 9. 73 0.5 - -
'.

RHOICOSPHENIA CURVATA
-

9. 9.3 0.5 - -

SYNFDRA RADIANS 9. 9.3 0.5 - -

GOMPHONEMA PARVULUM 9. 9.3 0.5 - -

TOTAL PENNALES 1402. 1402.5 70.7 - -

. -

CHLOROPHYTA
NON-FILAMENTOUS

ANKISTRODESMUS FALCATUS 75. 74.8 3.8 - -



,. .n ,

SUnnAEY OF rnVTOPLAtJNT0t4 C0hF"0SITION: ABUNDAi1CE, AND F EPCE NT OCCURS. .E

PROJEC1 tJ0: IEL11 ST AT 10tJ: 3 COLLEC1 ION DATE; 2-JUN-81 SC0FE TYPE: INVLKTED ',

TABLE B-11 (CONT.) 10JA ELECTPIC - PHYTOPLANhT0tl
COMPOSITION AND FERCENT OCCUERENCE TAFLE

RFPLICATES
(4/nl.)

MEAN PERCNT STANDARD 951 CONF----------

TAXA A ( 4 /Mt. . ) OCCUR ERROR LINIT

'?. . 58.4 2.9 - -

SCENEDESMUS ACUrtINAlVS
ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 40. 39.7 2.0 - -

ANhlSTR0DESMUS SPIRALIS 78. 28.0 14 - -

SCENEDESnUS AI:UtJDANS 23. 23.4 1.2 - -

19. 18 7 0.9 - -

SCEtJEDESnUS LONGUS
SCENEDEShuS DIOLIENSIS 14. 14.0 0.7 - -

9. 9.3 0.5 - -

SCENEDESMUS DIMORPHUS

TOTAL NON-FILAMENTOUS 266. 266.5 13.4 - -

CYAN 0PitYTA
FILAMENTOUS

05CILLATORIA TENUIS 44 43.9 2.2 - -

7 APHANIZ0MENON FLOS-AQUAE ?O. 19.6 1.0 - -

h TOTAL FILAMENT 0US 64. 63.6 3.2 - -

EUGLENOPHYTA

EUGLENA SPP. 19. 18.7 0.9 - -

TOTAL EUGLFNOPHYTA 19. 18.7 0.9 - -

CRYPTOPHfTA

CRYPT 0MONAS OVATA 37. 37.4 1.9 - -

TOTAL CRYPTOPHYTA 37. 37.4 1.9 - -

TOTAL PHYTOPLANt, TON 1985. 1985.0 100.0 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 33

# 4 e



. _ . _ _ ._ __ _ _ _ _ . _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ . . _ _

St!MnARY OF FF"*CPLANATON C0eFOSITION. ABUNDANCE, AND F'EFCENT OCCURRP( TEJ0FETYPE: INVEFTED)PROJECT N0: ( ,j l STATION: 4 COLLECTION DATE: 2-JUN-81
,

TABLE B-11 (CONT.) IDWA ELECTPIC - F HYTOFLANP TON
COMPOSITION ANit PERCENT OCCUFFENCE TABLE

F.EPLICATES'

tt/nl.)
MEAN FEPCNT STANDARD 95*4 CONF----------

TAXA A tt/nl.) OCCUR ERROR LIMIT
- _______________________ ______ ________ ______ ________ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

:
BACILLARIOPHYTA '

|CENTRALES

SIEF'HAN0 DISCUS INVISITATUS 131. 130.9 6.0 - - ,

.

MELOSIRA AMBIGilA 47. 46.7 2.1 - -
'-'

CYCLOTELLA MENEGHINIANA 28. 28.0 1.3 - -

GTEPHANODISCU3 ILNUIS 28. 28.0 1.3 - -,

TOTAL CENTRALES 234. 233.7 10.7 - -

I

BACILLARIOPHYTA
FENNALES

CD tJITZSCHIA ACICULARIS 580. 579.7 26.6 - -

d. NITZSCHIA LINFARIS 148. 168.3 7.7 - -

140. 140.2 64 - -,

$3 NAVICULA LANCEOLATA
'

NITZSCHIA PALEA 122. 121.5 5.6 - -

.

GOMFHONEMA PARVULUM 112. 112.2 5.1 - -

1

NAVICULA SPP. 75. 74.8 3.4 - - ,

i

i NAVICutA CEYPTOCEPHALA 65. 65.4 3.0 - -
,

DIATOMA VULGARE 56. 56.1 2.6 - -

NITZSCHI A SF'P. 47, 46.7 21 - -

SYNEDRA ULNA 37. 37.4 1.7 - -

ACHNANTHES LANCEOLATA 19. 18.7 0.9 - -

NAVICULA PUPULA 19. 18.7 0.9 - -

NAVICULA DECUSSIS 19. 18.7 0.9 - -

CYMBELLA SPP. 9. 9.3~ 0.4 - -

NITZSCHIA DISSIPATA 9. 9.3 0.4 - -

NITZSCHIA FRUS10 LUM 9 9.3 S.4 - -

CALONEIS AMFHISBAENA 9. 9.3 0.4 - -

TOTAL PENNALES 1496. 1496.0 68.6 - - *

CHLOROPHtTA
NON-FILAMENTOUS

ANKISTRODEShUS FALCATUS 112. 112.2 5.1 - -

,

1



e e

SUMriARf 0F PHYTOPLANKTON COMPOSITION, APUNDAtJCE, AND FERCtNT OCCUh...tJCE
FF0 JECT NO: IEL11 STATION! 4 COLLECTION DATE: 2-JUN-81 SCGFE TYFE: INVEPTED

TABLE B-11 (CONT.) 10uA ELECTRIC - PHYTOPLANETON
COMPOSITI0t1 AND PEPCENT OCCUFFEhCE TAELE _

RFFLICATES
(4/nl.)

MEAN PERCNT STANDARD 95% CONF
,

----------

TAXA (. (t/ML.) DCCUR FRROR LIi11T
_

------ ---- --- ...... -------- ------ -
--------------- ------------------- _- - -_ -----------

ANEISTRODESMUS SPIRALIS 65. 65.4 3.0 - -

SCENEDESMUS ACUMINATUS 54. 53.8 2.5 - -

37. 37.4 1.7 - -

SCENEDESM!!S ABUNDANS 3C. 30.4 1.4 - -

SCfNEDESMUS OPOLIENSIS
ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 26. 28.0 1.3 - -

9. 9.3 0.4 - -

SCENEDESMUS 00ADRICAUDA

TOTAL NON-FILAMENTOUS 337. 336.6 15 4 - -

CYAN 0F HYT A
FILAMENTOUS

AFHANI70HENON FLOS-A00AE
21, 20.6 0.9 - -

OSCILLATORIA TENUIS 20. 19.6 0.9 -
.

O TOTAL FILAMENTOUS 40. 40.2 1.8 - -

o

EUGLENOPHYTA

EUGLENA SPP. 37. 37.4 1.7 - -

TOTAL EUGLENOPHYTA 37. 37.4 1.7 - -

CRYPTOPHYTA

CRYPT 0HONAS OVATA 37. 37.4 1.7 - -

TOTAL CRYPTOPHYTA 37. 37.4 1.7 - -

TOTAL PHYTOPLANNTON 2181. 2181.3 100.0 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 32

,

# 9 e
.



- _ __

SUMMARY OF P( ]FL ANhTON COMPOSITION, ABUNDANCE, AND F ERCENT OCCUFP'~~7. ()^

PROJECT NO: 1.,411 STATION: 5 COLLECTION DATE: 2-JUN-BI s_,40PE TYPE: INVERitu

TABLE B-11 (CONT.) IDWA ELECTPIC - FHYTOPLANNTON
COMPOSITION AND PERCENT OCCURRENCE TABLE

REF LICATES
( 4 /MI. . )

MEAN FERCNT STANDARD 75% CONF----------

TAXA A (4/ML.) OCCUR ERROF, LIMIT
------ -------- ------ -------- --

----- ----------------------- . ---------------.------

BACILLARIOPHYTA
CENTRALES

STEF'HAN0 DISCUS INVISITATUS 140. 140.2 6.3 - -

STEPHAN0 DISCUS TENUIS 28. 28.0 2.3 - -

MELOSIFA GRANUL ATA 19. 18.7 0.8 - -

CYCLOTELLA MENEGHINIhNA 19. 18.7 0.6 - -

TOTAL CENTRALES 206. 205.7 9.2 - -

BACILLARIOPHYTA
FENNALES

NITZSCHIA ACICULARIS 393. 392.7 17.6 - -

as
' NITZSCHIA PALEA 224. 224.4 10.1 - -

I" NITZSCHIA LINEARIS 196. 196.3 8.8 - -

NAVICULA LANCE 01ATA 140. 140.2 6.3 - -

""

NAVICULA TRIPUNCTATA 140. 140.2 6.3 - -

NITZSCHIA SPP. 112. 112.2 5.0 - -

NAVICULA SPP. 84. 84.1 3.8 - -

NAVICULA CRYPTOCEPHALA 75. 74.8 34 - -

GOMPHONEMA PARVULUM 56. 56.1 2.5 - -

DIATOMA VULGARE 56. 56.1 2.5 - -

28. 28.0 1.3 - -

SYNEDRA ULNA
SURIRELLA DVATA 19. 18.7 0.8 - -

SYNEDRA RADIANS 19. 18.7 0.8 - -

9. 9.3 0.4 - -

NAVICULA EXIGUA
NAVICULA DECUSSIS 9. 9.3 0.4 - -

NITZSCHIA DISSIPATA 9. 9.3 0.4 - -

9. 9.3 0.4 - -

CALONEIS AMPHISBAENA 9. 9.3 0.4 - -

ACHNANTHES SPP. 9. 9.3 0.4 - -

GYROSIGMA SPP. 9. 9.3 0.4 - -

CHOICOSPHENIA CURVATA 9. 9.3 0.4 - -

NAVICULA CAPITATA
NITZSCHIA ANGUSTATA 9. 9.3 04 - -

NAVICULA CUSPIDATA 9. 9.3 0.4 - -

TOTAL PENNALES 1636. 1636.2 73.3 - -

-- - - - -

_____- --_



. _ _ _ _ _ -

%

SUMMARY OF r'HYTOPLANr, TON COMF OSIT10t), ABUNDANCE, AND FEPCENT OCCUh, dCE
PROJECT NO: IF l.11 STATION: 5 COLLECTION DATE: 2-JUN-31 SCOPE TYPE: INVERTED

TABLE B-11 (CONT.) 10WA ELECTRIC - PHYT 0fLANKTON
COnPOSITION AND PERCENT OCCUFRENCE TABLE

REPLICATES
(t/MI.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A ( 4 / Mt. . ) OCCUP FRROR LIlill
------ -------- ...--- -------- --------------------------------------------------------------

CHLOR 0PHYTA
NON--FIL AMENTOUS

SCENEDECMUS ACUMINATUS 77. 77.1 3.5 - -

ANhlSTRODESMUS FALCAlUS 56. 56.1 2.5 - -

ACTINASTi<Un HANTISCHII VAR. FLUVIATILE 37. 37.4 1.7 - -

SCENEDESMUS OPOLIENSIS 33. 32.7 1.5 - -

SCErlEDISMUS ABUNDANS 21. 21.0 0.9 - -

ANtISTRCDESMUS SPIRALIS 19. 18.7 0.8 - -

LAGERHEIMIA DUADRISETA 9. 9.3 0.4 - -

SCENEDESMUS DIM 0RPHUS 9. 9.3 0.4 - -

TOTAL NON-FILAMENT 0US 262. 261.8 11.7 - -

CYANOPHYTA
FILAMENT 0US

[ ArilANIZ0MENON FLOS-A0UAE 52. 52.4 2.3 - -

na OSCILLATORIA TENUIS 30. 29.9 1.3 - -

TOTAL FILAMENTOUS 82. 82.3 3.7 - -

EUGLEN0PHYTA

EUGLENA SPP. 28. 28.0 1.3 - -

TOTAL EUGLENOPHYTA 28. 28.0 1.3 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 19. 18.7 0.8 - -
-

TOTAL CRYPTOPHYTA 19. 18.7 0.8 - -

TOTAL PHYTOPL ant; TON 22T3. 2232. P. 100.0 - -

NUMI:ER OF SPECIES FOUND IN EACH REPLICATE 39

O O e



- _ _ _ _ - _ - _ . . .. _ . _. - - - -. - . . .-_ _ _ _ _

SUhnARY OF F OPLAHi{ TON C0hPOSITIOri, AbuNDANCF, ANb PERCFt3i OCCURF"iE ()'

PROJECT NO: Icl11 STATION: 1 COLLECTION DATE: 16-JUN-81 \s_2COPETYPE: INVERTED

TABLE B-12 IOUA ELECTRIC - PHYTOPLANNTON
COnPOS1110N AND PERCENT OCCUPPENCE TAILE

PFPLICATES
( 4 / Mt . . ) *

MEAN FERCNT STANDARD 95% CONF----------

{
TAVA A ft/nl.) OCCUR FRROR LIMIT

_____________________________.. ______________________ ______ ________ ______ ________ ... -__

BACILLARIOPHYTA
CENfRALES

STEPHAN0 DISCUS INVISITATUS 187. 187.0 8.0 - -

56. 56.1 2.4 - -

St ELCTONEhA POTAnOS
STLitAN01:ISCUS TEnttIS 37. 37.4 1.6 - -

i

TOTAL CENTRALES 280. 280.5 12.1 - -

,

'
BACILLARIOPHYTA

; PENNALES

! NITZSCHIA PALEA 879. 878.9 37.8 - -

co NITZSCHIA LINFARIS 131. 130.9 5.6 - -

| J. GOMPHONEMA PARVULUM 112. 112.2 4.8 - -*

NAVICULA LANCEOLATA 112. 112.2 4.8 - -

>-

NAVICULA SPP. 93. 93.5 4.0 - -' ' "
NAVICULA TRIPUNCTATA 93. 93.5 4.0 - -

NAVICULA CRYP10CEPHALA 56. 56.1 24 - -

NITZSCHIA ACICULARIS 56. 56.1 2.4 - -

'

PINNULARIA SPP. 37. 37.4 1.6 - -

NITZSCHIA DISSIPATA 37. 37.4 16 - -

CYNATOPLEURA SOLEA 19. 18.7 0.8 - -

'

19 15.7 0.8 - -

NAVICULA VIRIDULA
CYMBELLA SINUATA 19 18.7 0.8 - -

19. 18.7 0.8 - -

NAVICULA PUPULA
i ACHNANTHES LANCEOLATA 19. 18.7 0.8 - -

19. 18.7 0.8 - -

SURIRtLLA OVATA

TOTAL PENNALES 1720. 1720.4 74.0 - -

CHLOROPHYTA
NON-F ILAMENTOUS

- SCENEDESh0S OPOLIENSIS 117. 116.9 50 - -

ACTINASTRUM HANTZSCHII VAR. FLUVI ATILE 41. 60.8 2.6 - -

ant.ISTRODESMUS FALCATUS 37. 37.4 1.6 - - i

!

:

.
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SUnMAF:Y DT rHYTOPl ANKTON COMPOSIT10tf e Al<llNDANCE . f.ND F EPr> NT OCCUR. . ..CE
Ft0)fCT NO: IEL11 STATION: 1 COLLECTION DATE: 16-JUN-81 SC0f E TYFE; INVEFTED

TABLE B-12 (CONT.) IDWA ELECTRIC - PHYT 0 PLANT;T0r4
00MPOSITION AND FERCENT OCCURRENCE TAl:LE

PFPLICATES
(4/nl.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A ( 4 / Mt. . ) DCCUR EPROR LidlT

------------- ---------------------------------------- ------ ---.---- ------ -------- --------

TOTAL NON-FILAMENTOUS 215. 215.0 9.2 - -

CY ANOF HYTA
FILAMENTOUS

APHNJI:0.".ENON FLOS-ADUAE 69. 69.2 3.0 - -

OSCILLATCRIA SFP. 22. 27.4 1.0 - -

TOTAL FILAMENT 0US 92. 91.6 3.9 - -

CPYPTOPHYTA

19. 18.7 0.8 - -

{ CF'YPT0MONAS OVATA
Z TOTAL CRYPTOPHYTA 19. 18.7 0.8 - -

TOTAL PHYTOFLANKTON 2326. 2326.3 100.0 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 25

.

O O g -
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SUMMARY OF FhPLANKTON COMPOSITION, ABur4 DANCE, AND PERCENT OCCURRI i (~')s
PROJECT NO: I H.11 STATION: 2 COLLECTION DATE: 16-JUN-81 N ;0PE TYPE' INVERTEli ' _ ,

-

TABLE B-12 (DJNT.) InWA ELECTRIC - PHYTOPLANKTON
COMPOSITION Ar4D PERCENT OCCURPENCE TABLE

REPLICATES
(4/Mt.)

MEAN PEFCNT STANDARD 95% CONF----------

A (4/Mt.) OCCUR ERROR LIMIT
TAXA ...... ........ ...... ........ ......--

| ...................................... ...............\

| BACILLARIOPHYTA l
CENTRALES

56. 56.1 2.2 - -
!

| STEPHANCDISCUS INVISIL.TUS 56. 56.1 2.2 - -

I STEPHAN0 DISCUS TFNllIS 56. 56.1 2.2 - -

St EL E TONE nA . POT AMOS 37, 37.4 1.5 - -

CYCLOTELLA MENEGHINIANA 37. 37.4 1.5 - -

MELOSIRA GRANULATA 19. 18.7 0.7 - -

STEPHAN0 DISCUS ASikAEA
262. 261.8 10.5 - -

TOTAL CENTRALES

BACILLARIOPHTTA'

PENNALES
785. 785.4 31.5 - -

!S NITZSCHIA PALEA 16S. 168.3 4.7 - -

|| HAVICUIA SPP. 131. 130.9 5.2 - -

' on NAVICULA LANCEOLATA 112. 112.2 4.5 - -

NITZSCHIA LINEARIS 112. 112.2 4.5 - -

NAVICULA TRIPUNCTATA 93. 93.5 3.7 - -

HITZSCHIA SPP. 75. 74.8 3.0 - -

GCMPHONEMA PARVULUM 56. 56.1 2.2 - -

NITZSCHIA ACICULARIS 37 37.4 15 - -

DIA10MA VULGARE 37. 37.4 15 - -

NAVICULA CRYPTOCEPHALA 19. 18.7 0.7 - -

NAVICULA CAPITATA 19. 18.7 0.7 - -

NITZSCHIA FRUSlULUM 19. 18.7 0.7 - -

NAVICULA CUSPIDATA 19. 18.7 0.7 - -

NITZSCHIA DISSIPATA 19. 18.7 0.7 - -

CALONEIS SPP. 19. 18.7 0.7 - - -

50RIRELLA OVATA 19. 18.7 0.7 - -

PLEUR 0 SIGMA SPP.
1739. 1739.1 69.7 - -

TOTAL PENNALES

|

CHLOROPHYTA
NON-FILAMENT 0US ,

93. 93.5 3.7 - -

ANNISTRODESMUS FALCATUS

_ _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _-

m

SUMMARY 0. HYTOPl.ANETON COMPOSITION AB3t4DANCt., AND PERCENT OLCUI ICE

Ph0 JECT NO: IEL11 STATION: 2 COLLECTION DATE: 16-JUN-81 SCOPE TYPE: INVERTED

.

TABLE B-12 (CONT.) 10uA ELECTRIC - PHYTOPLANETON
COMPOSITION AND F'ERCENT OCCUREENCE TABLE

RFPLICATES
(4/n!. 1

hEAN PERCNT STANDARD 95% CONF-

TAXA A (t/hl.) OCCUR ERROR LIMIT
_____.____________________________________________.___ ______ ________ ______ ________ ___. --

SCENEDEShUS OPOLIt NSIS 89. 88.8 3.6 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 70. 70.1 2.8 - -

ant.ISTRODESMUS SPIRALIS 37. 37.4 1.5 - -

SCENEDESMUS ACUnINATUS 23. 23.4 0.9 - -

SCENEDESMUS OUADRICAUDA 19. 18.7 0.7 - -

TOTAL N0ri-FILAMENT 0US 332. 331.9 13.3 - -

CYAN 0PHYTA
FILAMENT 0US ,

APFANIZONENON FLOS-A00AE 84. 84.1 3.4 - -

OSCILLATORIA SPP. 39. 39.3 1.6 - -,

TOTAL FILAMENT 0US 123. 123.4 4.9 - -

m
O
kUGLEN0PHYTA

EUGLENA SPP. 37. 37.4 1.5 - -

TOTAL EUG1EN0PHYTA 37. 37.4 1.5 - -

TOTAL PHYTOPLANKT0rt 2494. 2493.6 100.0 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 32

O O e



,

hLANETONCOMPOSITION, ABUNDANCE,ANDPERCENTOCCUFEE[) ('NlSUMMARY OF PH
PROJECT NO: ItL11 STATION: 3 COLLECTION DATF: 16-JUN-Si N,40PE TYPE: INVERTED

t

TABLE B-12 (CONT.) IDWA ELECTPIC - FHYTOPLANETON
.

COMPOSITION AND PERCENT OCCURRENCE TABLE

REPLICATES
,

.

( 4 / Mt. . ) !

MEAN FEPCNT STANDARD 95*4 CONF
A (4/nl.) DCCUR ERROR LIMIT l.

----------

TAXA =--
------ --- -- ----.. --------

------------------------------------------ ----------- i

BACILLARIOPHYTA
CENTRALES

93. 93.5 3.2 - -

91EPHAN0 DISCUS IkJISITATUS 56. 54.1 1.9 - -

CYCLOTELLA MENEGHINIANA 19. 18.7 0.6 - -

STEPHAN0 DISCUS ASTRAEA 19. 18.7 0.6 - -

STEPHAN0 DISCUS TENUIS
187. 187.0 6.4 - -

T01AL CENTRALES ..

BACILLARIOPHYTA
FENNALES

1

991. 991.1 33.8 - -
!

co NITISCHIA PALEA 243, 243.1 6.3 - -

J. NAVICULA TRIPUNCTATA 168. 168.3 5.7 - -

NITZSCHIA LINEARIS 150. 149.6 5.1 - - 4>=
', 'd

GOMPHONEMA PARVULUM 131. 130.9 4.5 - -

NAVICULA SPP. 131. 130.9 4.5 - -

NITZSCHIA SPP. 93. 93.5 3.2 - -
,

DIATOMA VULGARE 73. 74.8 2.6 - -

NAVICULA LANCEOLATA 56. 56 1 1.9 - -

SYNEDRA ULNA 37. 37.4 1.3 - -

NITZSCHIA DISSIPATA 37. 37.4 1.3 - -

NITZSCHIA ACICULARIS 37. 37.4 13 - -

NAVICULA CRYPTOCEPHALA 37 37.4 1.3 - -

SUPIRELLA OVATA 19. 18.7 0.6 - -
1

! CALONEIS AMPHISBAENA 19. 18.7 0.6 - -

NAVICULA DECUSSIS 19. 18.7 0.6 - -

NAVICULA PUPULA 19. 18.7 0.6 - -

NITZSCHIA SIGMOIDEA 19. 18.7 0.6 - -

NAVICULA VIRIDDLA 19. 18.7 0.6 - -

ACHNANTHES LANCEOLATA 19. 18.7 0.6 - -

NAVICULA CUSPIDATA 19. 18.7 0.6 - -
,

PLEUR 0 SIGMA SPP. !

2317. 2337.5 79.7 - -

TOTAL PENNALES

CHLOROPHYTA
NDH-FILAMENTOUS

79. 79.5 2.7 - - ;
SCENEDESMUS OPOLIENSIS 1

|

|
^

_ - - _ _A



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

m

SUMMARY OF .r4YTOPLANKinti COMPOSITI0ti, AEUtJDAtlCF.e ANh PERCF.NT OCCUR CE

PRDJECT N0: IEL11 ST ATIO;J: 3 COLLECTI0rt DATE: 16-JUJ-81 SC0FE TYFE: It1VERTED

TABLE B-12 (CONT.) 10WA ELECTRIC - PHYT 0FL ANKT0td
00nFOSITI0tl AND PERCENT OCCUFPEtJCE TABLE

RFPLICATES
8 8 /tn. . )

MEAtl FERCNT STANDARD 95*4 CONF----------

TAXA A 84/ML.) OCCUR FRROR L IllIT
------------- .-------------------------- ---- ------- ------ -------- - ---- -------- --------

AtiLISTRD'' IS FAIChlUS 36. 54.1 19 - -

'

SCEtJEDraMm. ACUMINATUS 47. 46.7 1.6 - -

ACTINA54 HAtJTZSCHII VAR. FLUVI ATILE 47, 46.7 1.6 - -

T01 AL tJ0rl-FIL AMEtJTOUS 229. 229.1 7.8 - -

CY At10PHf1 A
FILAnENT0US

APHANI70 met 10tl FLOS-A00AE 135. 134.4 4.6 - -

43. 43.0 1.5 - -

OSCILLATORIA SPP.
178. 177.6 6.1 - -

TOTAL FILAMENT 0US

2931. 2931.2 100.0 - -

TOTAL PHYTOPLANKTON

NUMBER OF SPECIES FOUt1D Ill EACH REPLICATE 31
-

::
m

9 G e



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

em

PP0 JECT NO:h0PL ANKTON C0hPOSITI0t1.
AFUNDANCF, A|JTi PEPCFrdT OrCUR?" $E

Ftt 11 STA110tJ: 4 COLLECTION DATE: 16-JUN-81 w JCOPE TYPE: INVERTED
(,,SUMMARY OF

TABLE B-12 (CONT.) IOWA ELECTRIC - PHYTOPLANKTON
E0hPOSITION AND FEPCENT OCCURRENCE TABLE

REPLICATES
(4/ML.)

MEAN PERCNT STANDAED 95% CONF----------

TAyA A (4/MI.) OCCUR FRROR LTHTT
--.--- -------- ------ -------- --------

--------------------------------------------- --------

BACILLARIOPHYTA
CENTRALES

CYCLOTELLA MENEGHINIANA 75. 74.8 3.8 - - .

37. 37.4 1.9 - -

STEPHAN0 DISCUS INVISITA1US 37. 37.4 1.9 - -

ShELETONEMA 00TAMOS 19 18.7 0.9 - -

STEPHAN0 DISCUS TFNUIS
168. 168.3 8.5 - -

TOTAL CENTPALES

BACILLARIOPHYTA
PENNALES

co NIT 7SCHIA PALEA 393. 392.7 19.8 - -

'. NITZSCHIA LINEARIS 206. 205.7 10.4 - -

HERIDION CIRCULARC 131. 130.9 6.6 - -

ra
"3 t!AVICULA TRIPUNCTATA 131. 130.9 6.6 - -

NAVICULA SPP. 131. 130.9 6.6 - -

NITZSCHIA ACICULARIS 112. 112.2 5.7 - -

75. 74.8 3.8 - -

NAVICULA LANCEOLATA 73. 74.8 3.8 - -

GOMPHONEMA PARVULUM 56. 56.1 2.8 ~- -

SYNEDRA ULNA 56. 56.1 2.8 - -

DIATOMA VULGARE 37. 37.4 1.9 - -

NAVICULA PUPULA 37 37.4 1.9 - -

NAVICULA CRYPTOCFPHALA 37. 37.4 1.9 - -

NAVICULA DECUSSIS 19. 18.7 0.9 - -

NITZSCHIA SPP. 19. 18.7 0.9 - -

PINNULARIA OBSCURA 19. 18.7 0.9 - -

PINNULARIA SPP.
FRAGILARIA VAUCHERIAE 19. 18.7 0.9 - -

1552. 1552 1 78.4 - -

TOTAL FENNALES
,

CHLOROPHYTA
NON-FILAMENTOUS

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 89 88.6 4.5 - -

. _ _ - _ _ _ _ _ _ _ _ _ _ _



_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

a,

SUMMARY OF rHYTOPL ANI.T0ti COMPOSIT10tt, AFUNDANCF, AND PFPCFNT OCCUP.. ..CE -

PROJECT N01 IEL11 STATION: 4 COLLECTION DATE: 16-JUN-61 SC0FE TYFE: INVERTED

TABLE B-12 (CONT.) IOuA ELECTRIC - PH''TOPLAN> TON
00hPOSIT10tl AND PERCENT OCCUFFENCE TAFLE

PFPLICATES
44/ht.)

NEAN PERCNT STANDARD 95*4 CONF----------

TAYA A (8/ML.) OCCUP ERPOP LIMIT
------ -------- ------ -------- --------------------------------------------------------------

SCENEDESMUS OPOLIENSIS 61. 60.8 3.1 - -

SCENEDESMUS ABUNDANS 47. 46.7 2.4 - -

TOTAL NON-FILAMENT 0US 19^. 196.3 9.9 - -

CYANONtYTA
FILAMENT 0US

USCILLATORIA SPP. 43. 43.0 2.2 - -

TOTAL FILAMENTOUS 43. 43.0 2.2 - -

EUGLEN0N1YTA

7 LUGLENA SFP. 19. 18.7 0.9 - -

-

E$ TOTAL EUGLEN0PHYTA 19. 18.7 0.9 - -

TOTAL PHYTON Al1KTON 1978. 1978.4 100.0 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 26

9 9 e



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

'1c{OPLAt:KTON COMPOSITION, ABUNDANCE, AND FEPCENT OCCUW~7E11 STATION: 5 COLLECTION DATE: 16-JUN-S1 Q COPE TYPE 1 INVERTED OSUMMARY OF f
PROJECT NO: .

TABLE B-12 (CONT.) IOWA ELECTRIC - FHYTOPLMKTON
COMPOSITI0rt AND FEPCENT OCCURFENCE TABLE

REPLICATES
( 4 / r*L . )

MEAN PERCNT STMDAPD 951 CONF----------

_ _ _ _'M L . )
OCCUR ERROR LIHIT( 4,TAXA A

____ ______ ________ ______________________________________________________ .______ ______

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 187. 187.0 7.0 - -

CYCLOTELLA MENEGHINIMA 93. 93.5 3.5 - -

37. 37.4 1.4 - -

MELOSIPA GPMULATA
STEPHAN0 DISCUS TENUIS 37 37.4 1.4 - -

STEPHAN0 DISCUS ASTPAEA 19. 18.7 0.7 - -

374. 374.0 14.0 - -

TOTAL CENTRALES

PACILLARIOPHYTA
PENNALES

co
a HITISCHIA PALEA 729. 729.3 27.3 - - -

$ NAVICULA TRIPUNCTATA 206. 205.7 7.7 - -

NITZSCHIA SPP. 187 107.0 7.0 - -

NITZSCHIA LINFARIS 112. 112.2 4.2 - -

NAVICULA LANCEOLATA 112. 112.2 4.2 - -

NAVICULA CRYPTOCEPHALA 93. 93.5 3.5 - -

NAVICULA SPP. 75. 74.8 2.8 - -

DIATOMA VULGARE 56. 56.1 2.1 - -

19. 18.7 0.7 - -

NAVICULA CAPITATA 19. 18.7 0.7 - -

GYR0 SIGMA SPP.
MERIDION CIRCULARE 19. 18.7 0.7 - -

NITZSCHIA DISSIPATA ^
19. 18.7 0.7 - -

.

19. 18.7 0.7 - -

NITZSCHIA FRUSTOLUM 19. 18.7 0.7 - -

NAVICULA DECUSSIS 19. 18.7 0.7 - -

CYMBELLA SPP.
NITZSCHIA SIGM01 DEA 19. 18.7 0.7 - -'

NAVICULA VIRIDULA 19. 18.7 0.7 - -

NITZSCHIA PSEUD 0FONTICOLA 19. 18.7 0.7 - -

TOTAL PENNALES 1758. 1757.8 65.9 - -

CHLOR 0PHYTA
NON-FILAMENTOUS

ACTINASTRUM ;;ANTZSCHII VAR. FLUVIATILE 98. 98.2 3.7 - -

.

4

__ _ _ _ _ _ . . _ _ _



a

SunnARY OF .YTOPLANhTON ConPOSITION. ABJNDANCE, AND PERCENT OCCUP. ;E

FROJECT NO: IEL11 ST ATI0ti: 5 COLLECTION DATE: 16-JUN-8? SCOPE TYFE: INVEPTED

TABLE B-12 (CONT.) 10uA ELECTRIC - PHYTOPLANET0f4
00hPOSITION AND PERCEtil OCCUPEENCE IABLE

REPLICATES
(8/ML.)

HEAN PERENT STANDARD 95*4 CONF----- ----

TAXA A ( 4 /hl. . > OCCUR ERROR LTHIT
______ ________ ______ ________ ________ ,

______________________________________________________
SCENEDESMUS OPOLIENSIS 98. 98.2 3.7 - -

ANKISTRODESNUS FALCATUS 75. 74.8 2.8 - -

ANEISTRODESMUS SPIRALIS 37. 37.4 1.4 - -

SCf.NEDESHUS ACUNINATUS 28. 28.0 1.1 - -

SCEtlEDESMHS ABUNDANS 23. 23.4 0.9 - -

SCENEDESMUS ARCUATUS 19. 18.7 0.7 - -

TOTAL HON-FILAMENTOUS 379. 378.7 14.2 - -

CYAN 0PHYTA
FILAMENT 0US

APHANIZOMENON FLOS-ADUAE 80. 80.4 3.0 - -

OSCIllATORIA SPP. 39. 39.3 1.5 - -

co
.L TOTAL FILAMENTOUS 120. 119.7 4.5 - -

|3
EUGLENOPHYTA

EUGLENA SPP.
19, 18.7 0.7 - -

TOTAL EUGLEN0PHYTA 19. 18.7 0.7 - -

CRYPTOPHYTA

CRYPT 0HONAS OVATA 19 18.7 0.7 - -

TOTAL CRYPTOPHYTA 19. 18.7 0.7 - -

TOTAL PHYTOPLANKTON 2668. 2667.5 100.0 - -

HUMBER OF SPECIES FOUND IN EACH REPLICATE 34
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Sun..AFd 0F FHYTGFLANNTGr. CCnF0EITIO!b A10NDAtJCE. AC FIF. EN! OCCURRECc
FF0 JECT NO: 1EL11 S%TI C 1 ;LLLECIIGN LATE. L .;U -El :s Lit !E: ; ,JEi ! .-

TABLE B-13

EEF LIC ATES
( l . :il . )

---------- itLAN PEF.Ni ST Af:l Ai:I 501 ;0SE

TA) A A (linL.) UCcDR ERh0A LI.-ii
------------------------ -------------------- -------- ------ --... -- ------ - - - - - - -------.

BA".!LLARIOPHiTA
CENTRALES

S!'.Et.ETONEHA POTAMOS 3?9. ''i?.5 10.14 -
.

STEPHAN0I'ISCU5 INVISITATUS 232. 250.5 7.11 -

CYCLOTELLA hENEGHINIANA 263. 2o3.5 6.L9 - -

MEL0EIRA GRANULAir 195. 195.5 4.96 - -

STEPHANODISCUS NIAGAPAE 93. 93.5 2.37 - -

RHIZOSOLENIA ERIENSIS 17. 17.0 0.43 - -

COSCIN0lilSCUS ROTHII VAR. SUBSALSA 17 17.0 0.43 - -

7 ATTHEYA ZACHARIASI 8. S.5 0.22 --

O STEPHAN0 DISCUS TEc3015 6 8.5 0.22 - -

u
TOTAL CENTRALES 1233. 1233.5 32.59 - -

FACILLARIOPHYTA
FENNALES

rilTZSCHIA PALEA 246. 24 f.. S 6.25 - -

NITZSCHIA ACICULAEIE. 2C4. 204.0 5.10 - -

NITISCHIA ACTINASTROIDCS 76. 76.5 1.94 - -

NITZSCHIA PEEUDCFONTICOLA 25. 25.5 0.65 - -

DIAT0nA VULGARE 17. 17.0 0.43 - -

NAVICULA CRYPTOCEPHALA 6. E.! 0.22 - -

NAVICULA EXIGUA 8. E.5 0.22 - -

NITZSCHIA LINEARIS 0. E.5 0 . 2.' - -

CYhAT0 PLEURA SOLEA S. S.! 0.22 - -

ACHNANTHES LANCEOLATA 8. 8.5 0.22 - -

NAVICULA CAFITATA S. B.5 0.22 - -

RHOICOSPHENIA CURVATA S. 8.5 0.22 - -

SURIRELLA DVATA 8. E.5 0.22 - -

SYNEDRA ULNA C. S.5 0.22 - -

TOTAL FENNALES 646, 64e.0 16.40 - - '

TOTAL EACILLARIOPHYTA 1929. 1925.5 48.?? - -

CHLGEOPHYTA
Not.-FILAMENTOUS

ANNIETROLESMUS FALCATUS 178. 17E:.5 4.53 - -

- - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ -



O

A

SUtinARY OF PHYTOPLArtt:T0r: CDnF05ITION, ABUNDAti:Er AtlD F ERCEt!1 GCCU:: PENCE
F ROJECT NO: IEL11 ET AT12M 1 CCLLECTICf' PATE: E-JUL-81 SC2FE TiFE IN'.'ERTED

TABLE B-13 (CONT.)
REFLICATES

t t / n'. . )
---------- ME,'J! IEF:CNT STANDAF:P 95% C0!'F.

TAXA A (1/4L.) GCCUR ERROR LIh:1
----- ........-----------------------------..--------- ------ -----... . . - - . . . . . . . . - - - - - . . - -

SCENEDESnUS ACUtilNATUS 123. 123.2 3.13 -

F ED! AS1 fun E:0RYANUti 60. 6i;.0 1.72 - -

SCENEDESnUS AEUtiDAN5 57. 57.4 1.4c - -

SCENEiLbriUS DUADR10AUDA 40, 40.4 1.03
SCENEDE5nUS OPOLIENSIS 30. 29.7 0.76
SCHPOE0ERIA SEIIGEEA 25. 25.5 0.61 - -

SCENEDESh0S ARCUAIUS 19. 19.1 0.49 - -

ACTINA5TRUti HANTZSCHIl VAR. FLUVI A13LE 19. 19.1 0.49 - -

Arlt:ISTRODESHUS SPIRALIS 17. 17.0 0.43 - -

SCENE 0E5huS Dln0RFHUS 17. 17.0 0.43 - -

LAGERHEIhlA 00ADRISETA 17. 17.0 C.43 - -

co SCENEDEEMUS INTERMEDIUS 11. 10.6 0. 2'1 - -

.L CLOSTERIOPSIS LONGISSIMA VAR. TROPICA 8. 8.S 0.22 - -

ro
* T01AL HON-FILAMEN1003 631. 631.1 16.02 - -

TOTAL CHLOROPHYTA 631. 631.1 16.02 - -

CYANOPHYTA
NON-FILAMENTOUS

COELOSPHAEPIUM NALGELIANUM 529. 529.1 13.43 - -

HICROCYSTIS AERUGINOSA 34. 34.0 0.86 - -

TOTAL NON-FILANENTOUS 563. 563.1 14.30 - -

CYANOPHYTA
FILAhENTOUS

APHAtlIZ0 DEN 0tf FLOS-AQUAE 526. 526.1 13.36 - -

OSCILLATORIA TENUIS 121. 120.7 3.03 - -

ANAPAENA FLOS-A00AE 66. 66.2 1.68 - -

TOTAL FILAMENTOUS 713. 713.1 19.11 - -

TOTAL CYAN 0 PHYLA 1276. 1276.3 32.40 - -
.

CRYPTOPHYT

102.O 102.0 2.59 - OCRYPTO S OVATA



O

SUtinArt OF PHiTOPLANETON C0dPOEIT!0th Al'UtlDANCE. At0 PERCEtJT OCCUFFEriCE
Pi.CJECT ND: IEL11 ST ATI0il: 1 COLLECTION DATE: I;-XL-E l SCDPE life: IN.'ERTED

TABLE B-13 (CONT.)
REF LIC ATE 5
tteML.)

-- --- --- - MEAN f EF:CNT STAtlDAF:D 9% C0llF
TA) A A (t/HL.) OCLUR ERROR LIMIT

TOTAL CPYPTOPHYTA 10.' . i s .0 . 17 - -'

'iOTAL PHYTOPLANKTO|1 3?29 3529.9 103.00 - -

NUnBER OF SPECIES FOUt1D IN EACH REPLICATE 43
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SUhMARY OF PHYTOPLANKTON C0f.P25: TIC % ABUN!.ANCEr Af!D PERCENT OCEURREt!CE
FROJECT NO: IEL11 ETATION: ? C0_LECTI0tJ DATZ: 3-JL'L - S SCOPE TITE: It.VEETED

TABLE B-13 (CONT.)
I:Er.ICATES-

( t /r.L . )
---------- MEAN PERCill STAliDAFD 55*,. C0llT

TAXA A (t/hi.) OCCUR ERROR LInIl
______________________________________________________ ______ ________ ______ ________ ________

BACILLARIOPH(TA
CErlTRALES

SLELETONEMA POTAMOS 433. 423.5 11.01 - -

STEPHAN0 DISCUS INVISITATUS 374. 374.0 10.19 - -

MELOSIRA GRANULATA 204. 204.0 5.56 - -

CYCLOTELLA MENEGHINIANA 187. 187.0 5.0v - -

STEFHAN0 DISCUS Ni AEAF AE 68. 68.0 1.85 - -

RHIZOSOLENIA ERIENSIE 8. 8.5 0.23 - -

g TOTAL CENTRALES 1275. 1275.0 34.72 - -

cn

BACILLARIOPHYTA
PENNALES

NITISCHIA PALEA 212. 212.5 5.79 - -

NITZSCHIA ACICULARIS 144. 144.5 3.94 - -

NITZSCHIA LINEARIS 42. 42.5 1.16 - --

SURIRELLA OVATA 17. 17.0 0.46 - -

DIATOMA VULGARE 8. 8.5 0.23 - -

SYNEDRA RADIANS 8. 8.5 0.23 - - '

SYNEDRA ULNA 8. 8.5 . 0.23 - -

TOTAL PENNALES 442. 442.0 12.04 - -

TOTAL 1:ACILLARIOPHYTA 1717. 1717.0 46.76 - -

CHLOR 0PHYTA
NON-FILAMENTOUS

PEDI ASTRUn 1:0RYANUM 272. 272.0 7.41 - -

ANEISTRODESMUS FALCATUS 195. 195.5 5.32 - -

SCENEDESMUS ABUNDAHS 67. 87.1 2.37 - -

SCENEDESMUS ACUnINATUS 87. E7.1 2.37 - -

SCENEDESMUS OPOLIENSIS 64. 63.7 1.74 - -

DICTYOSPHAERIUM PULCHELLUM 40. 40.4 1.10 - -

SCENEDESMUS OUADRICAUDA 28. 27.6 0.75 - -

O O O



- - . - - - . . .- .- .- -. - - - . . . - - - . - . . . _ . -. - ...-.. - - . ~ _ - _ - - . . - . - ..

.

~ O O-O
I

i

; SUMMARY OF' FHYTOFLANETON C0r:0SITION, AI:UNDANCE. ANI PERCENT GCCURRENCE
PROJECT NG: IEL11 E1 ATIC.s: 2 C]LLECTICh I. ATE: B-JUL-81 SCOPE fYFE: IN','ERTED'

TABLE B-13 (CONT.)
REPLICATES
(t/ML.)

- - - - - - - - - - MEAN PERCNT STAIMRD 95% CONF
TAXA A (t/t1L.) OCCUR ERROF. LIMIT

.........------ _- ------------------------------ ------ -------- ------ -------- -------. <

ANKISTRODESMUS SPIRALIS 17. 17.0 0.46 - - !

SCHPOEDERIA SETIGERA 17. 17.0 0.46 - -

4

TETRALLANTOS LACERHEIMII 17. 17.0 0.46 - -

TETRASTRUM STAUROGEhlAEFORME 11. 10.o 0.29 - -

,

TETRAEDRON MINIMUM 8. S.5 0.23 -'

;

TOTAL NON-FILAMENTOUS 844. 843.6 22.97 - -

TOTAL CHLOROPH(TA 844. 843.6 22.97 - - , ;

I CYAi!0PHYTA
NON-FILAMENTOUS

- MERICn0FEDIA TENUISSIMA 221. 221.0 6.02 - -

.~

D$ COELOSPHAERIUn NAEGELI 6 nun 219. 218.5 5.96 - - l
' MICROCYSTIS AERUGINOSA 25. 25.5 0.69 - -

TOTAL NON-FILAMENTOUS 465. 465.4 12.67 - -

i
CYANOFHYlA

FILAMENTOUS

APHANI?0nENON FLOS-AGUAE 507. 507.4 13.82 - -

'

ANABAENA FLOS-AQUAE 45. 45.0 1.23 - -

TOTAL FILAMENTOUS 552. 552.5 15.05 - -.
,

TOTAL CYANOPHYTA 1018. 1017.9 27.72 - - !.

'

;

EUGLENOPHYTA ,

EUGLENA MINUTA B. B.5 0.23 - -

j

] TOTAL EUGLENOPHYTA 8. 8.5 0.23 - -

5 PYRRHOPHYTA

GLEN 0DINIUM SPP.
'

E. 8.5 0.23 - '-

'

,

-

--.
*
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SunnARY OF FHYTOPLArJ!. TON COMP 051TI0ri, AI:U:QA:lCE. Atib PEF.CErfT OCCURRE!!CE
f f:0.iECT tD: IEL11 ST AT10r!: 2 COLLECT 10f1 L ATE: 8-JUL -01 :.s i c T '.?E : Ili,EF:!Eu

TABLE B-13 (CONT.)

REfilCATE$.
I i,*ttL. )

- - - - - - - - - - r:EAtt PEF:Ct;T STAi1LAI:0 95% CCitr
1AXA A (t/r:L.) OCCUR EFKA Llhli

---------------- ---....------------------------- ---- . . . . - - - ---- -- ------ --.--. . ------.-

TOTAL PYRRHOPHfTA 8. 0.5 0.23 -

CRYPTOPHfTA

CRTFiOMONAS OVATA 76. 76.5 2.0S -

TOTAL CRYPTOPHY1A 76. 76.5 2.00 -

TOTAL F'HfTOPLAtlE10N 3'72. 3672.0 100.00 - -
.

11UnE<ER OF SFECIES FOUtlIn IN EACH I:EPLICATE 33
*

O O O
I
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SUndARY Of PHYTOPLANKT0t; COMF OS i'ON. AB' C.'.HCC, AIC PET: CENT OLCURf:ErCEJ
FROJECT NO: IEL11 S!M!OS: 3 COLLEtl'0t. D iii; 8- AL-31 SCUT T.h : ::.'?Ct!E!.t

*

.

i

TABLE B-13 (CONT.)
REFLICATEE t

;

(t/ML.)'

i -- ------- hil. ; F:R;K1 STANDA:G 95*. CCNF
TAXA A ( t /r:L . ) OCCUR ERROR LIMIl

,

:
i

; EACILLARIOPHYTI.
i

!.
CEtlTF, ALES

SI:ELETONEMA POTAh0S 408. 408.0 12.16 - -

i STEFHAt10 DISCUS IrNISITATUS 357. 357.0 11.5 -

CYCLOTELLA hENEbHIN1ANA 187. 187.0 d.03 - -

! MELOSIRA GRANULATA 127; :27.5 4 11 - -

STEF HAN0 DISCUS NI AGARAE 68. 68.0 2.19 - -

STEPHAN0 DISCUS TENUIS 25. 25.5 0.82 - -

HELOSIRA VARIANS 17. 17.0 0.55 - -

sco
.L TOTAL CENTRALES 1190. 1190.0 39.37 - -

-

to
@

FACILLARIOPHYTA
PENNALES

NITISCHI A F ALEA 289. 289.0 9.32 - -

NITZSCHIA ACICULARIS 178. 178.5 5.76 - -

NITZSCHI A ACTINA3TF.0 DES 51. 51.0 1.64 - -

NITZSCHIA SPP. 34. 34.0 1.10 - - -

NAVICULA LANCE 0LA1A 25. 25.5 0.82 - -

G0ffHONEMA PAF:VULUM 17. 17.0 0.55 - -

DIATOMA VULGARE - 17 17.0 0.55 - -

SYNEDRA ULNA 17. 17.0 0.55 - -

CYMATOPLEURA SOLEA S. 9.5 0.27 - -

RHOICOSPHENIA CURVA1A E. 8.5 0.27 - -

SYNEDRA RADIANS 8. 8.5 0.27 - -

NITZSCHIA FRUSTULU6 8. 8.5 0.27 - -

TOTAL PENNALES 663. 66?.0 21.38 - -

i

TOTAL BACILLARIDPHf A 1853. 1853.0 59.75 - -

CHLOROPHYTA
NON-FILAMENTOUS

ANKISTRODESMUS FALCATUS 136. 136.0 4.39 - -

.

|-

- . - - _ _ _ --



SUhMAF.Y OF PH(TOPLANLTON CSrJ OS:lI0th ADUCArKE. Ar:L FEF CEt!T OCCUP.RErfCE
FPUJECT tiG: IEL11 bl A'it'v; 3 COLLEllier DJd: B-JUL-51 ERFC Ti C: Ir4.'FFIE:'5

TABLE B-13 (CONT.)
REPLICATES
(tz nl..

- - - - - - - - - MEAN PLRCt11 ST AN;iARD 95% CONF
TAXA A ; tint.) 30CUL EF.i:0f LIMIT

....------------------ ------------------------------- -----. .--..-- .----- ------.. .------

SCEr4EDE5hU5 ACUnINATUS 96. E.6 3.00 - -
*

SCENEDE5hUS OPOLIENSIS 32. 31.6 1.03 -

SCENEDE5hUS AButHiAriS 30. 20.7 0.9c
ACIINA51RUn HANIZSClill VAP. FLUVIATILE 20. T. . :, 0.14
SCEr1EDE5tiUS DInu':PHUS 2 2: . t. 9.b --

ANLIElRODE5tiUS SPII:ALIS 2L. 25.5 0.32 - -

SCErJEDE5nUS LONGU5 21, 21.2 0.69 -

SCENEDES8US QUA'tICAUDA 21. 21.2 0. 0/ - -

SCEr1E0E5nUS AP(dATUS 11. 10.6 0.34 - -

SCENELE5nUS INTERhEL.IUS 3. 8.5 0 . .'? - -

TOTAL NON-FILAnENT035 436. 435.6 18.05 - -

cn
da TOTAL CHLOROPHYTA 43o. 435.6 14.05 - -

w
o

CYANOF HfT A -

FILAhENTOUS

APHANIZ0riENON FLOS-AOUAE 591. 590.5 18.72 - -

ANABAENA FLOS-AQUAE 92 94.3 3.04 - -

05CILLATORIA TENUIS :.c . 35.7 1 15 - -

TOTAL FILAMENT 0US 711. 710.6 22.v1 - -

TOTAL CYANOPHYTA 711. 710.6 22.?! - -
,

EUGLENDPHYTA

EUGLENA SPP. 17. 17.0 0.55 - -

TRACHELOMONAS HIEPIDA S. 8.5 0.27 - -

TOTAL EUGLEHOPHYTA 25. 25.5 0.82 - -

CRYP10PHYTA

CRfPT0n0NAS OVATA 76. 76.5 2.47 - -

O
^

O O



______ __ __ __ -. ________ __ -

.

SU:.t. Aid 0F PHYTOPLAllGTOtt C0t20EITION, Airdri3ALCE. ANL FEF: CENT OCCL'Pf:ENCE
F f:0 JECT 110: IEL1'. ST ATIOil: 3 COLLECT'Ori DATE; E 'l i . - 81 50PE ~TFE; ItWERTEDt

;

TABLE B-13 (CONT.)

PEPLICATES
t t /.~.t . )

- - - - - - - - - MEAN PEF::NT ETANI.AT:!. 95% CONF
InlTTAXA A (t/di.) OCCUP EFROP ___' _________________________________________________________ _ _ _ _ _ . _ ____ __ _. ______.

i TOTAL CRYPTOPHYTA 76. 76.5 2.47 --

,

TOTAL PHYTOPLANKTON 3101. 31C;.2 100.00

huMPER OF SPECIES FOUNIt IN EACH REPLICATE 26

cm
e
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n

SUnaAF) 0F F'HYiOPLAtil. TON C0tf0S1110rie AI.Ur1I A:CE At:D PERCEt;T OCCtJRf:E CC '

FFDJECT t.0: IEL11 STAi10H; 4 CDLLECTION DATE: 9-JUL-51 SCOFE 1:FE: INVEF:TED

TABLE B-13 (CONT.)
REPLICATES
(4/hl.)

---------- hEAN F ERCtil STAfDAF.D 95% C0itT
TAAA A tt/bl.) OCCUR EF10s LIttII

------------------------------------------------------ ------ -------- ------ -------- - - - - - - - - -

EACILLARIOPHYTA
CEt4TRALES

ShELETONEhA FOTAMOS 4?3. 453.0 13.c3 - -

STEPHAN3 DISCUS ItNISITATUS 323, 323.0 5.C -

CYCLOTELLA MENEGHIr41 ANA 272. 272.0 7.52 - -

ttELOSIRA GRANULAT A 26.3. 263.5 7.29 - -

STEF HAN0 DISCUS NI AGARAE 102. 102.0 2.82 - -

co
.' TOTAL CENTRALES 1453. 1453.5 40.19 - -

M
FACILLAR10PHfTA

F ENt4 ALES

NITZSCHIA PALEA 246. 246.5 6.E2 - -

NITZSCHIA ACICULARIS 119. 119.0 3.29 - -

NITISCHIA SFP. 42, 42.5 1.18 - -

NITISCHIA LINEARIS 25. 25.5 0.71 - -

NAVICUL A TRIF UtlCTATA 17. 17.0 0.47 - -

NITZSCHIA DISSIPATA 17. 17.0 0.47 - -

NAVICULA LANCEOLATA 17. 17.0 0.47 - -

SYNEDRA RADIANS 17. 17.0 0.47 - -

DIATOMA VULGARE 8. 8.5 0.24 - -

NAVICULA DECUSSIS 8. 8.5 0.24 - -

NITZSCHIA FRUSTULUM 8. 8.5 0.24 - -

NAVICULA EXIGUA E. 8.5 0.24 - -

hERID10N CIRCULARE 8. 8.5 0.24 - -

NAVICULA SYhhETRICA 8. 8.5 0.24 - -
'

CAL 0tJEIS AhPHISFAEtA 9. 8.5 0.24 - -3

SYNEDRA ULNA S. 8.5 0.24 - -

TOTAL PENNALES 56 . 560.5 15.75 - -

TOTAL BACILLARIOPH(TA 2023. 2023.0 55.94 - -

CHLOROPHYTA
N0ri-FILAMENTOUS

ANKIShEShUSFALCATUS 238. 238.0 6.59 - - h



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _- _ __

p
a x./.-

EUdhAf r CF F HYTOFLANETON C0t:T01:i!OL Al'.rC ACE. AC FERCEr'T :::5F.EnCE
F60 JECT N2: :Eu11 STAT 3. 2 LOLLEli RN IATE: E -..-?1 iC:F E T F:.; It" EFTED

TABLE B-13 (CONT.)

F EF t. !C AT EL
t i e.-L . )

-- - - - - - - - - hEAN FEPCNT STACARD 957. CCt!F
TA) A A ( t , -J. . - OCCUI: E F,R2R LIMIT

---------------------------...------------------------ ------ - - - . - - - - - - . . . . ----- .. . . . . . . . . .

SCENEIE5hus ACUnIriAlVS 11'. 11 c. . o 2.13 -

ECENEDE5MUS ABUNDAN5 70. 70.1 1. :' 4 - -

AN! 15TRODEEnUS SF IRALIE 5;. 51.0 1. C - -

SCEriEDEErds 00ALRIC AUI A 21. 21.2 0.37 - -

SCHF:0EDERI A SET 10 ERA 17 17.0 0. :7 - -

ECENEDEEh05 L ONGUI. ;5. 14.c 0.41 - -

SCENEDE5nUS ARCUATUS ;1 1:.1 0.29 - -

SCE NEDESMUS DENTICUL ATUS E. S.! 4.24 - -

SCErJEDESMUS INTEF:nEDIUS E. 5.5 0.2- - -

TElRAEDFON hlN1h"h S. S.5 0.24 - -

TOTAL NON-FILAMEcl0US 565. Si5. 15.67 - -

.i.'.

w TOTAL CHLOF0FHYTA 5:5. 565.2 15.63 - -

w
.

C)ANOPHYTA
NON-FILAMENTOUS

COELO3FHAEFIUM NAEGEL!ANUt 212. 212.5 5.SB - -

hERISh0FEDIA TEN'JIS? Int 104. 104.1 2.88 - -

101AL NON-FILAhENTOUS 21 '' . 716.6 8.76 - -

CYAN 0FH)TA
FILAMENTOUS

AFHAN!20hENON FLOS-AQUAE U. 426.7 11.M - -

ANAFAENA FLOS-ATJAE 104. 103.7 2.S7 - -

05CILLATORIA TENUIS 62. 62.0 3.72 - -

TOTAL FILAMENTOUS 502. 592.4 Ic. 3? - -

101AL CIANDFH)Ti 00?. 00".I 25.1 t - -

EUGLENOPHfTA

EUGLENA SFP. S. S.5 0.24 - -



_ _ _ _ _ _ _

m
t

SilhriARY OF FHYTOPLAt>NT0il C0C051TI0tl. ABUNDAt>CE, A% PERCEtJT OCCURREHCf
PP0 JECT tl0: IElli STATION: 4 COLLECT!0'1 DATE: Il-JUL -t! EC9PE TYPL: I'JVE RTED

TABLE B-13 (CONT.)
RE PLI0Nt fS

44/ML.)
---------- ME 4t! PLRCNT ST ANltAPI: *57. LutJF

iAXA t. (t/ML.) 0 CUR ERROR LIMIT
_ __ .....

TOTAL EUGLEr10PHYTA 8. C.5 0 . .'4 -

CRYPTOPHYTA

CRYPT 0ri0llAS OVATA 110. 110.5 3.06 -

TOTAL CRYPTOPHIT/. 110. 110.5 3.0/ - -

co
.' TOTAL FHYTOPLAl4K10tl 3616. 3616.3 100.00 - -

* NUMBER OF SPECIEE F0Vl4D IN EACH REPLICATE 39

O 9 O
,

_
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SUMAPY OF PH)TOPLANKT0t! CO@0il! ION. AFUtmA:4 f. Ari! PERCEN) OCCUF.RENCE V
' PROJECT NO: IEL11 STATICH: 5 CDLLECTI V W L: 0 . UL- 01 ! COPE TYFE: I M','E PTED -~

,

- ' '
, ' ' , ,

. : ,

~'

TABLE B-1 (CONT.) .. ,_

; !.LP! IC t.TES , ,,

'
, s. ' i s /nt . ',

'
- - - - - - - - NEAN PEPCt!T ST4JDAFD Mt 00tlF

LIMIT' ,
A ft/ht.) OCCUR ERPOP' TAXA >

A ------ - p ,. <- - - _ --------- ... ------ -------- ---- -----..--
,

,
-

i , ,

BACILLARIOPHYTA - _

-

.' d
'

- '
;
'

CENTRALES . -

SKELET0 HEMA POTAMOS 578. 578.0 16.07 -
' /*

'

-

STEPHAN0 DISCUS INVISITATUS 272. 272.0 7.56 - -
,,

CYCLOTELLA MENEGHiril ANA 110. 110.5 3.07 -

- -

NELCSIRA GRAt10 LATA 6E. 48.0 1.89 ,

- -

STEfHAN0 DISCUS NIAGARAE 42. 42.5 1.18
'

- -

10TAL CENTRALES 1071. 1071.0 2?.78 I - -

co . . .,

BACILLARIOPHYTA -
* PENtJALES

'

'

NIT 7SCHIA PALEA 178. 178.5 4.?6 / 5 - -

NITISCHIA ACICULARIS 85. ' 85.0 2.36 - -
' '

NITZSCHIA SPP. 51. 51.0 1.42 - ' -

'

NAVICULA LANCEOLATA 34. 34.0 0.95 - -

NAVICULA DECUSSIS 17. 17.0 0.47 - -

NAVICULA TRIPUNCTATA 17. 17.0 0.47 - -

DIAT06A VULGARE 17. 17.0 0.47 - -

GOMPHONEMA PARVULUM 17. 17.0 0.47 - -

NITZSCHIA DISSIPATA 17. 17.0 0.47 - , 1--

NITZSCHIA TRUSTULUM 8. 8.5 0.24 -1= -

'

NITZSCHIA LINEARIS 8. 8.5 0.24 / - -

NAVICULA PUPULA 8. 8.5 0.24 - - p
RHOICOSPHENIA CURVATA 8. 8.5 0.24 .- - -

% %

- -
"

TOTAL PENNALES 467. .467.5 13.00 .

~ 'e '

- "/TOTAL BACILLARIOPHYTA 1538. 1539.5 42.77 .-
,

CHLOROPHfTA ,,

N0ti-FILAMENT 0US
i

PEDIASTRuh BORYANUM 136. 136.0 3.7e - -
.

DICTY0SPHAERIUM PULCHELLUM 102. 102.0 2.84 - - '

, .

e-



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _

SUhMARY OF PHYTOPLAllKTON COMPOSITI0rle ABUNDANCE, AND PERCEPT OCCURRENCE
PROJECT NO: IEL11 STATION: 5 COLLECTI0ti DATE: 8-JUL-81 SCOPE TfFE: Itr!ERTED

TABLE B-13 (CONT.)
REPLICATES
(t/ttL.)

---------- MEAN PERCl:1 STANDARD 95% CONF
. TAXA A (t/ML.) OCCUR ERROF. LIMIl

______________________________________________________ ______ ________ ______ _______ ________

SCENEDE5nUS ACUMINATUS 79. 78.4 2.19 - -

ANKISTRODESMUS FALCATUS 68. c,8. 0 1.0V - -

SCENEDESnUS ABUtlDANS 55. 55.2 1.52 - -

SCHROEDERIA SETIGERA 34. 34.0 0.95 - -

SCENEDESMUS OPOLIENSIS 32. 31.9 0.87 - -

SCENEDESMUS DIMORPHUS 21. 21.2 0.59 - -

SCENEDEStiUS 00ADRICAulin 17. 17.0 0.47 - -

SCEt1EDEShuS DENTICULATUS 11. 13.c 0.30 - -

SCENEDESnUS ARCUATUS 8. 3.5 0.24 - -

ANNISTRODESMUS SPIRALIS 8. J.5 0.24 - -

T TOTAL HON-FILAnEtiTOUS 572. 571.6 15.89 - -

hTOTALCHLOROPHYTA 572. 571.6 15.89 - -

CYANOPHYTA
NON-FILAhENTOUS

COELOSPHAERIUM NAEGELIANUM 429. 429.2 11.93 - -

MERISM 0 PEDIA TENUISSIMA 153. 153.0 4.25 - -

TOTAL HON-FILAMENTOUS 582. 582.2 16.19 - -

CYAN 0PHYTA
FILAMENTOUS

APHANIZOMENON FLOS-AQUAE 420. 419.9 11.67 - -

ANABAENA FLOS-AQUAE 191. 191.2 5.32 - -

OSCILLATORIA TENUIS 132. 131.7 3.66 - -

TOTAL FILAMENT 00'; 743. 742.9 20.65 - -

TOT AL CYArJ0F HYl A 1325. 1325.1 36.84 - T

CRYF TOPHYT A

CRYF10MONAS OVATA 161. 161.5 4.49 - -

O O O
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'
SUhhAR) 0F PHricFLANr;T34 CONF 23!T10rb AFUNDt.d:E. AND FEPCENT OCCURRENCE

| PROJECT NG: IEL11 ETATICid 5 CCtLECT:Ct LATE: E-JUL-31 EC0FE TYFE Itr'EETED

TABLE B-13 (CONT.) -

REPLICATES
; (t/nt.)
+ - - - - - - - - - - - nEAN IERCNT 1.T a'il:AF L- 95?. CONF

TAXA i. ( t / t.L . ) DCCUR ERRCE L!nli
---------------------------------------------------- . ----- - - - - - - - . . ------ -------- --------

!

TOTAL CRYPT 0FHYTA 162. 161.5 4 . 4 '. -

.

1

i TOTAL PHYTOPLANt; TON 35C . 3596.7 100.0) -

; NunSER OF SPECIES FOUtiL IN EACH REPLICATE 36
!

co
a

>d
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N

'
i

i
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SUti1AP) 0F PHYTOPlatit 10t3 COMP 0Lll10t'. AE:UNDAr'CE. AtJD F ERCEtH LCCL'ELErJCE
F ROJECT r40: IEL11 ST AT 10rJ : 1 COLLI': IOr: 1 ATE: 2.' - T.'L 21 SC:tf C Tift: I: VETTED

TABLE B-14

T'LF L a CM ES
t i e r;. . i

----- -- niill F'CPC !il Sle::1 ALI 911 (0::1
LI.1i1AXA A it at ) OCCUR E T.T.3'. - - - . " - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . - . . - - - . .---- - - . . -. .. . - - . - - - - -

EACILLAPIOPH)TA
CENTFALES

MELOSlRA GRANULATA 425. 425.0 S.91 -

STEPHAN0 DISCUS IrJVISITATUS SC . 238.0 3.31 .

SLELETONEnA POTAh0S 170. 170.0 2.36 - -

CYCLOTELLA nENEGHIdlAtJA 136. 136.0 1.89 - -

STEF HAN0 DISCUS NI AGAN/i! 13 t. , 136.0 1.E:9 - -

nELOSIRA DISTANS 68. 68.0 0.95 - -

STEPHAtl0 DISCUS TENUlb M. 34.0 0.47 - -

p RHIZOSOLENIA ERIEriSIS !?. 17.0 0.24 - -

h 101AL CENTRALES 1224. 1:24.0 17.C2 - -

EACILLARIOPHYIA
PENNALES

NITZSCHIA PALEA 527. 527.0 7.33 - -

NITZSCHIA ACIEULEEK81 DES 1PC. 1PO.0 2.36 - -

NITZSCHI A SF P. 68. 68.0 0.95 - -

NAVICULA TRIFutiCTATA 51. 51 0 0.71 - -

NAVICULA LANCEOLATA 34. 34.0 0.47 - -

NITZSCHIA DISSIPATA 17. 17.0 0.24 - -

CYMBELLA SPP. 17. 17.0 0.24 - -

NITZSCHIA FRUSTULUM 17. 17.0 0.24 - -

TOTAL PENNALES 1083. 1088.0 15.13 - -

TOTAL BACILLAFID W 1A 2312. 2312.0 32.16 - -

CHLOROMYTA
HON-flLAhENT005

ANl:ISTF:0DESHUS F ALCA!US 136. 136.0 1.89 - -

SCENEDESHUS OPOLIEr:EIS 106. 106.2 1.48 - -

SCENEDESh0S ABUNDANS 76. 76.5 1.06 - -

O O O
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SUMhARY OF PHYTOPLANETON C0tiFOSITION, Abut! DANCE, AND PERCEriT OCCURRENCE '

PROJECT NO: IEL11 STATION: 1 COLLECTION DATE: 22-JUL-81 SCOPE TYPE: INVERIED '

4

TABLE B-14 (CONT.)
REPLICATES

' i s nL . ) -
MEAN *ERCNT STANDARD 95*4 CONF----------

TAXA A (t/nl.L OCCUR ERROR LIMIT-

-_ = =-_- --------- _ =---- ...- ____ _---- __... ......

. _ . _ _ _ . _ . _7 ;' ______.. ________
.-

,
SCENEDESHUS ACuri!NATUS 55. 55.2 0 .

-

t 00 CYSTIS PUSILLA 42. 42.5 C.b?
SCENEDESriUS OUADRICAUDA 38. 38.2 0.55 -

: SCENEDESMUS DIh0RPHL'S 25. 25,5 0.35 -
-

'

ANNISTRODEShus SPIRALIS 17. 17.0 0.24 - -

TOTAL NON-FILAMENTOUS 497. 497.2 6.92 - -

i TOTAL CHLOROPHYTA 497. 497.2 6.92 - -

1

CYANOPHYTA
co FILAMENTOUS,

i,

C APHANIZGMENOH FLDE-AQUAE 3771. 3770.6 52.44 - -;

to ANAPAENA FLOS-AQUAE 467 467.5 6.50 - -
'

OSCILLATORIA TENUIS 143. 142.8 1.99 - -
.

TOTAL FILAMENTOUS 4381. 4390.9 60.93 - -

TOTAL CYANOPHYTA 4381. 4380.9 60.93 - -

i
;
.

i TOTAL PHYTOPLANKTON 7190. 7190.1 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 28

i '.

;

4

b

| *
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|

,



m

Sun .A 'r OF F;1:TOPLANLT0tl C0hPOSITION, APUNDAffCE. At1D PEF CENT OCCUFFENCE
'F0li! ts ; 'ELi' SIATION 2 COLLECTI3N DAIE: 22-AtL-31 SCOPE TH E: Ifr'EF TED..

TABLE B-14 (CONT.) .

REFLI;6TES
(l/ht.)

---------- MEAN PERCd1 ST ANI AT:D 95% CONF
TAAA (, st,nL.) 0000R ERR 0i: LIMIT

------------------------------------------------------ --- -- -------- ------ -------- - - - - . . - -

I '.C ILL APIOPH) T A
;Et'IfALES

htLOSIPA GRANULATA 544. 544.0 7.34 - -

STEPHAN0 DISCUS INVISITATUS 136. 136.0 1.04 -

SLELEICNEnA FUTor05 119. 119.0 1.61 - -

nELOSIRA AMBIGUA 51. 51.0 0.6V - -

STEPHAN0 DISCUS HIAGAPAE 51. 51.0 0.69 - -

TOTAL CENTRALES 901. 901.0 12.16 - -

FACILLARIOPHfTA
co PENNALES

e

Z HITZECHIA fALEA 255. 255.0 3.44 - -

0 NITZSCHIA ACICULARIS 136. 136.0 1.84 - -

NAVICULA TRIPUNCTATA o8. 65.0 0.92 - -

NAVICULA SFP. 68. 68.0 0.92 - -

NITZSCHIA SPP. 51. St.0 0.d0 -

NITZSCHIA LINEARIS 51. 51.0 0.69 - '-
00nPHONEMA PARVULUh 34. 34.0 0.46 - -

NITZSCHIA PSEUD 0FONTICOLA 34. 34.0 0.46 - -

NITZSCHI A DISSIF AI A 17. 17.0 0.2' - -

NITZSCHIA FRUSTULUM 17. 17.0 0.?3 - -

TOTAL PENT 4 ALES 731. 731.0 9.86 - -

TOTAL BACILLARIOPHYTA 1632. 1632.0 22.02 - -

CHLDEOPHYTA
Nort-F It. AhENTOUS

SCENEDESMUS ABilNDANS 225. 225.2 3.04 - - -

SCENEDESnUS QUADRICAUDA 89 89.2 1.20 - -

ANLISTRODESMUS FALCATUS 85. 85.0 1.15 - -

SCENEDESnUS ARCUATUS 85. 85.0 1.15 - -

SCENEDESnUS OPOLIENSIC 55. 55.2 0.75 - -

O O O
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SUMMARY OF PHYTOPLANKTON COMPOSITION, ABUNDANCE. AND PERCENT OCCUPRENCE
*

PROJECT N3; IEL11 STATION: 2 COLLECTION DATE: 22-JUL-81 SCCPE TYPE: INVERTED

.

TABLE B-14 (CONT.)

REPLICATES
(6/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (t/ML.) OCCUR ERROR LIMIT
__- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - --- =-_______- __ __ ______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - ._

_

ANNISTRODESMUS SPIRALIS 51. 51.0 0.69 -- -

TOTAL h0N-FILAMENTOUS 591. 590.7 7.. c 7 - -

TOTAL CHLOROPHYTA 591. 590.7 7.97 - -

CYANOPHYTA
FILAMENTOUS -

APHANIZONENON FLOS-AQUAE 3990, 3889.6 52.48 - -

oo ANABAENA FLOS-A00?.E .753. 753.1 10.16 - -

,L OSCILLATORIA TENUIS 262. 261.8 3.53 - -

-> ANABAENOPSIS 114. 113.9 1.54 - -

w -

TOTAL FILAMENTOUS 5018. 5018.3- 67.71 - -

TOTAL CYANOPHYTA 5018. 5018.3 67.71 - -

EUGLENOPHYTA

EUGLENA SPP. 34. 34.0 0.46 - -

EUGLENA MINUTA 17. 17.0 0.23 - -

TRACHELOh0NAS TAMBOWIKA 17. 17.0 0.23 - -

,

TOTAL EUGLENOPHYTA 68. -68.0 0.92 - -

t CRYPTOPHYTA

CRYPT 0h0NAS OVATA 102. 102.0 1.38 .- -

TOTAL CRYPTOPHYTA 102. 102.0 1.30 - -,

|
-

TOTAL PHYTOPLANKTON 7411. 7411.1 100.00 - -,

NUMBER OF SPECIES FOUND IN EACH REPLICATE 29;

>

- - - - - - - - _ _ - - _ _ . - - - - . - - - _ _ _ _ - - _



- _

m

EU9 NARY OF PHYTOFLANt:Teri CEMPOSIT!0t!, ABUN2MEE AND PERCENT OCCUPPEt4CE
FP2)ECT #10: IEL11 STATI0t:: 3 COLLECTION DATE; 22-JUL-61 EC0FE TYFE; IrrKPTED

TABLE B-14 (CONT.)

REP!! CATES
ti'ML.)

'MEAN F EF.Ct:T STANIJPD M*,. CONF- - - - - - - - - - -

TAXA A i4/nl.) OCCUR ERROR LIhli
------------------------------------------------------ ------ -------- ------ ....--- --------

BACILLAPIOPHi1A
CENTRALES

.

hELOSIRA GRANULATA 323. 323.0 4.54 -

STEPHAtl0 DISCUS ItNISITATUS 170. 170.0 2.30 - -

hELOSIRA DISTANS C5. C5.0 1.20 - -

St.ELET0tlEhA POTAh05. 85. 85.0 1.20 - -

CYCLOIELLA nENEGHINIANA 51. 51.0 0.72 - -

STEPHAfJ0DISCU5 NI A6ARAE 51. 51.0 0. 7L' - -

ATTHEYA ZACHARIASI 17. 17.0 0.24 - -

co
,i , TOTAL CENTRALES 782. 782.0 11.00 - -

iD -

BACILLARIOPHYTA
PENNALES

NITISCHIA PALEA 400. 409.0 5.74 - -

HITZSCHIA ACTINASTRCIDES 170. 170.0 2.39 - -

NAVICULA TRIPUtJCTATA 119. 119.0 1,67 - -

NITZSCHIA ACICULARIS 68. 60.0 0.96 - - -

5URIkELLA OVATA 17. 17.0 0.24 - -

TOTAL PENNALES 782. 782.0 11.00 - -

TOTAL BACILLARIOPHYTA 1564. 1564.0 22.00 - -

CHLOROFHYTA
N0ri-FILAhENTOUS

COELASTRUM CAMBRICUn 340, 340.0 4.78 - -

ANtIETF0DESMUS FALCATUS. 85, 85.0 1.20 - -

SCENE 0EstiUS OPOLIENSIS 81. 80.7 1.14 - -

ACTIt1ASTRun HAtlTZSCHII VAR. ILUVIATILL
' 50 59.5 0.8< - -

SCENEDESnUS ABUNDAriS 59. 59.5 0.84 - -

SCEtJEDEst1US DIh0RPHUS 33. 38.2 0.54 - -

00 CYSTIS P ISILLA 34. 34.0 0.48 - -

SCENEDESMUS OUADRICAUDA 25. 25.5 0.36 - -

O O O
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SUhhAFY OF PHYTOPLANKTON COMPOSITION, Abut 1 DANCE. AND PEPCENT GCCURRENCE
FROJECT NO: IEL11 STATION; 3 COLLECTIOf DATE: 22-JUL-81 SCOPE TYPE: ItNERTEL

TABLE B-14 (CONT.)
REPLICATES -

(4/rL.)
---------- MEAN PEkCN1 STANDARD 95% CONT

TAXA A (t/nl.) OCCUR ERROR LIMIT
.=- _ =- -------- q---------------------------__ _------------------- ------

------.-17 0 0.24 - -TETRASTRUM STAUROGENIAEFORME .17.

TOTAL t10N-FILAhENT00S 739, 739.5 10.40 - -

TOTAL CHLOROPHY1A 739. 739.5 10.40 - -

CYANDFHYTA .

NON-FILAMENTOUS

hERI5h00EDIA TENUISSIMA 259. 259.2 3.65 - ' -

" hICROCYSTIS AERUGINGSA 136. 13d.0 1.91 - -

9

h TOTAL NON-FILAnEr0005 395. 395.2 5.56 - -

'

CYAN 0PHYTA
FILAMENTOUS

AFHAt1120MENON FLOS-AQUAE 3609. -3609.1 50.77 - -

'

ANAEAEt1A FLOS-AQUAE SSE. 557.6 7.94 - -

OSCILLATORIA TENUIS 192. 192.1 2.70 - -

TOTAL FILAMEt1TOUS 4359. 4358.8 61.32 - -

TOTAL CYANOPHYTA 4754. 4754.0 66.S8 - -

CRYFTOPHYTA
|

CFYFT0n0NAS OVATA 51. 51.0 0.72
~

.-

TOTAL CRYPTOPHYTA 51 '. 51.0' O.72 - -

4

TOTAL PHYTOPLANETON 7108.- 7108.5 100.00 - -

NUMPEE OF SPECIES FOUND IN EACH REPLICATE 27 ~|
t

.



4

SUMMAPY OF PHYTOPLAFl. TON COMPOSITI0r, APJULAW_E ANI PEPCE*'T 0:CUF*E"CE
PF0 JECT NO: IEL11 Sli.TICru 4 COLLECT:Gr' Lt.Tf' 22 JUL-81 SCOPE TYPE: IiF.TPTED

TABLE B-14 (CONT.)

REILICATES
(t/n .)

gg Ap pgp;p.T c 02: C0t'F
. . . . . . - - -- . -

' MF' lip '' --------
--_----__.

TAXA A ( t 'hi . ) OCCUR ERPOP LIMIT
----- - ......--------- -------- --------------------- ------ ....----

FACILLAPIOPHfTA
CENTRALES

HELOSIPA GRANULATA 40S. 408.0 5.53 - -

STEPHAN0 DISCUS IN'.'ISIT ATUS 238. 238.0 3.23 -

StELETONEMA PO Ah0S 204. 204.0 2.7' - -

STEPHAN0 DISCUS tJI AGARAE 102. 102.0 1.30 -

CYCLOTELLA HENEGHINIAN' 34. 34.0 0.46 - -

7 10TAL CENTRALES 996. 986.0 13.37 - -

%
4
f;ACIL L ARIOPHYTA

PENrJALES

NITZSCHIA PALEA 493. 403.0 6.69 - -

HITZSCHIA ACICULARIS 170. 170.0 2 31 - -

HITZSCHIA SPP. 85. 85.0 1.15 - -

NAVICULA TRIPUNCTATA 68. 68.0 0.92 - -

NA'.'ICUL A LANCEOLAT A 341 34 0 0.46 - -

NITZSCHIA LIdEAPIC 34, 34.0 0.46 - -

NIT 75 CHIA DISSIPATA 17. 17.0 0.23 - -

60hPHONEMA PAFVULHei 17 17.0 0. 2't - -

NAVICUL A CRYPTOCEPHAL A 17. 17.0 0.23 - -

TOTAL PENNALES 935. 935.0 12.68 - -

TOTAL BACILLARICPHYTA 1921. Iv21.0 26.06 - -

CHLOROPH)TA
NON-FILAMENT 00S

SCENEDESnUS QUADRICAU9A 170. 170.0 2.31 - -

SCENEDESnUS ACUMINATUS 127. 127.5 1,73 - -

SEEtiEDESMUS OPOLIENSIS 93. &3.5 1.27 - -

ANIISTPODESHUS FALCAr% 85. 85,0 1.15 - -

DICTYOSTHAERIUM PUL(HELLHH 59 59.5 0.81 - -

SCENEDESnUS din 0FNills 47. 4c. 7 0. 6:<. - -

O O O



____________ __ __-__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ .
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SL%.AEY OF FHYTOPLANETON CO*.F CEITIC% Alt:NIi.t:CE. (SD FEECENT OCCUEF ENCE
FF0)ECT NO: IEL1: ETATION' 4 COLLECT:GN DATE: 2:-JU_-01 SC0FE TYFE I N'.'ERTEI

.

TABLE B-14 (CONT.)
RE LICATES
(t/nt.i

---------- MEAN FEPCUT STANDAED 95% CONF
(t/h_.) OCCUR ERROR LIhliTAXA A _ . . _ _ ' _ _ ______ ________ _________ _ _ _ _ _ _ _ ___________________________________________ ______

SCENEDEShUS ABUtJDANS 42. 42.5 0.50 -

ACTINASTRUh HANT2SCHII VAR. FLU'JIATILE 42. 42.5 e.59 -

Ai4t.ISTRODESh0S SPIRALIL 34. 34.0 0. 4 c. -

SCENEbEEhus DENTICULAibi 17. 17.0 C.23 -

TOTAL NDH-FILArdENTOUS 718. 718.2 ?.74 -

TOTAL CHLOROFHYTA 718. 718.2 9.74 - -

CYANOPHYTA
FILAhENTOUS

?
APHANII0nENON FLOS-AOUAE 3745. 3745.1 50.80 - --

* ANABAENA FLOS-AQUAE 488. 487.9 6.62 - -

*
CSCILLATORIA TENUIS 279. 278.8 3.78 - -

TOTAL FILAMENTOUS 4512. 4511.8 61.20 - -

TOTAL CYANOPHYTA 4512. 4511.8 61.20 - -

EUGLENOPHYTA

EUGLENA SPP. 34, 34.0 0.46 - -

TRACHELOMONAS HISPIDA 17. 17.0 0.23 - -

TOTAL EUGLENOFHYTA 51. 51.0 0.69 - -

CEYPTOPHYTA

CRYPT 0n0NAS OVATA 170. 170.0 2.31 - -
"

TOTAL CPYPTCPFrTA 170. 170.0 2.31 - -

TOTAL PH)T0 PLANT: TON 7372. 7372.0 100.00 - -

NUMBER OF SPECIES FOUND IN EACH EEPLICATE 30
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SU.*.,ARY OF PHYTOPLAt4KTON C0hPOSITION. AButGANCE. AND PERCENT OCCURREN:E
PI:0 JECT NO: IEL11 STATIONE 5 COLLE;TIU*J D'.TE: 22-JUL-31 SC0FE TYPE: I N'.'ERTED

-. 1

TABLE B-14 (CONT.) a

REPLICATES
.4/hl.)

---------- tiEAN PEPCN1 SLAM!iARD 95% CONF
' TAXA (. (t/HL.) OCCUR ERR 0f: LIMIT 'i

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---- -------- - . . . . - - - ----- -- --------

SCENEDESMUS DENTICULATUS 17, 17.0 0.25 - --
'

TETRA 51Rbn ST AUROGEt:I AEF ORhE 17. 17.0 0.25- -

TOTAL NON-FILAMENTOUS d46. 646.0 9.3C - -

4TOTAL CHLOROPHYTA 646. 646.0 9,39 - -
.

CYANOPHYTA
FILAhEr:TOUS

cm APHANIZ0hENON FLOS-AQUAE 4128. 4127.6 60.02 - -

.' ANABAENA FLOS-AQUAE 479. 479.4 6.97 - -

0 OSCILLA10RIA TENUIS 297. 297.5 4.33 - - j

TOTAL FILAMENTOUS 4904. 4904.5 71.32 - -

e
TOTAL CYANOPHYTA 4904. 4904.5 71.32' - -

CRYPT 0 PHYLA

CRYPT 0MONA3 OVATA 60. 68.0 0.99 - -

TOTAL CRYPTOPHYTA 68. 68.0 0.99 - -

s

TOTAL PHYTOPLANKTON 6876. 6976.4 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 26
:

.

>

.
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SUMMARY . PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCbnRENCE
PROJECT NO: IEL11 STAIIONI 1 COLLECTION DATEI 5-AUG-81 SCOPE TYPEI INVERTED

.

COMPOSITION DENSITY, AND PERCENT OCCURRENCE TABLE
TABLE B-15

-

REPLICATES
(t/ML.)
=--- MEAN PERCNT STANDARD 95% CONFTAXA A (4/ML.) OCCUR ERROR LIMIT

- _

------ _ .- _

BACILLARIOPHYTA
CENTRALES

SKELET0 NEMA POTAMOS 159. 158.9 15.75 - -

MELOSIRA GRANULATA 98. 98.2 9.73 - -

NELOSIRA AMBIGUA 84. 84.1 8.34 - -

CYCLOTELLA MENEGHINIANA 37. 37.4 3.71 - -

STEPHAN0 DISCUS ASTRAEA 5. 4.7 0.46 - -
.

TOTAL CENTRALES 383. 383.3 37.99 - -

BACILLARIOPHYTA
PENNALES

,

y
% NIT 7SCHIA PALEA 75. 74.8 7.41 - -

~

03 NITZSCHIA ACICULARIS 56. 56.1 5.56 - -

NAVICULA TRIPUNCTATA 23. 23.4 2.32 - -

NAVICULA SPP. 23. 23.4 2.32 - -

HITZSCHIA LINEARIS 14. 14.0 1.39 - -

MERIDION CIRCULARE 9. 9.3 0.93 - -

DIATOMA UULGARE 9. 9.3 0.93 - -

LYMAT0 PLEURA SOLEA 5. 4.7 0.46 - -

NITZSCHIA DISSIPATA 5. 4.7 0.46 - -

GYR0 SIGMA SCALPROIDES 5. 4.7 0.46 - -

TOTAL PENNALES 224. 224.4 22.24 - -

TOTAL BACILLARIOPHYTA 608. 607.7 60.23 - -

CHLOR 0PHYTA
NON-FILAMENT 0US

PEDIASTRUM DUPLEX VAR. RETICULATUM 37. 37.4 3.71 - -

SCENEDESHUS ABUNDANS 29. 29.2 2.90 - -

SCENEDESMUS OUADRICAUDA 14. 14.0 1.39 - -

SCENEDESMUS ACUMINATUS 12. 11.7 1.16 - -

SCENEDESMUS OPOLIENSIS 12. 11.7 1.16 - -

O 9 9
- - _ - - -



O ' OSUMMARY OF 0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCUR,m iE (../
PROJECT NO: L11 STATION: 1 COLLECTION DATE 5-AUG-81 SCOPE TYPE: INVERTED

TABLE B-15 (CONT.) COMPOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
(4/ML.)

- - - - - - - - = MEAN PERCNT STANDARD 95% CONF-

TAXA A (4/ML.) DCCUR ERROR LIMIT
- - - _ _ _ - - - - _ - - _ _ _ ------ --------

ANKISTRODESMUS SPIRALIS 9. 9.3 0.93 - -

DICTYOSPHAERIUM PULCHELLUM 9. 9.3 0.93 - -

ANKISTRODESMUS FALCATUS 5. 4.7 0.46 - -

TOTAL NON-FILAMENT 0US 127. 127.4 12.62 - -

TOTAL CHLOROPHYTA 127. 127.4 12.62 - -

CYANOPHYTA
FILAMENTOUS

APHANIZ0MENON FLOS-AQUAE 242. 241.7 23.95 - -as
j, ANABAENA SPP. 23. 22.9 2.27 - -

$5 TOTAL FILAMENTOUS 265. 264.6 26.22 - -

TOTdLCYANOPHYTA 265. 264.6 24.22 - -

PfRRHOPHYTA

CERATIUM CORNUTUM 5. 4.7 0.46 - -

TOTAL PYRRHOPHYTA 5. 4.7 0.46 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 5. 4.7 0.46 - -

TOTAL CRYPTOPHYTA 5. 4.7 0.46 - -

TOTAL PHYTOPLANKTON 1009. 1009.1 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 27

t
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SUMMARY 'ur PilYT0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCURRENCE
PROJECT NOI IEL11 STATIONI 2 COLLECTION DATEI 5-AUG-81 SCOPE TYPEI INVERTED

TABLE B-15 (CONT.) COMPOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE '

REPLICATES
(t/ML.)

--- -- MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) DCCUR ERROR LIMIT

___ __

__ ...-.. . .__ __

BACILLARIOPHYTA
CENTRALES

SEELETONEMA POTAMOS 210. 210.4 18.11 - -

MELOSIRA GRANUt.ATA 140. 140.2 12.07 - -

MELOSIRA AMBIGUA 103. 102.8 8.85 - -

CYCLOTELLA MENEGHINIANA 61. 60.8 5.23 - -

MELOSIRA DISTANS 14. 14.0 1.21 - -

STEPHAN0 DISCUS ASTRAEA 5. 4.7 0.40 - -

TOTAL CENTRALES 533. 532.9 45.88 - -

BACILLARIOPHYTA
,PENHALES
b NITZSCHIA PALEA 126. 126.2 10.87 - -

IS NITZSCHIA ACICULARIS 70. 70.1 6.04 - -

NAVICULA CRYPT 0CEPHALA 28. 28.0 2.41 - -

NAVICULA SPP. 23. 23.4 2.01 - -

NAVICULA TRIPUNCTATA 19. 18.7 1.61 - -

DIATOMA VULGARE 14. 14.0 1.21 - -

NITISCHIA LINEARIS 9. 9.3 0.80 - -

NITZSCHIA HANTZSCHIANA 9. 9.3 0.80 - -

NITZSCHIA FRUSTULUM 5. 4.7 0.40 - -

NAVICULA CAPITATA 5. 4.7 0.40 - -

NAVICULA DECUSSIS 5. 4.7 0.40 - -

PLEUR 0 SIGMA SPP. 5. 4.7 0.40 - -

TOTAL PENNALES 318. 317.9 27.36 - -
|

TOTAL BACILLARIOPHYTA 851. 850.8 73.24 - -

|
CHLOR 0PHYTA

lNON-FILAMENT 0US i

SCENEDESMUS ABUNDANS 39. 38.6 3 32 - -

DICTYOSPHAERIUM PULCHELLUM 20. 19.9 1.71 - -
-

O O O
.- -- --



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _______ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ - _ _ . _ _ _ _ .

SUMMARY OF O T0 PLANKTON COMPOSITION ABUNDANCE,ANDPERCENTOCCUgCE l]PROJECT N0bmaL11 STATION: 2 COLLECTION DATE: 5-AUG-81 SCOPE TYPE: INVERTED \

TABLE B-15 (CONT.) COMPOSITION, DENSI1Y, AND PERCENT OCCURRENCE TABLE

REPLICATES
(4/HL.)

- =--- HEAN PERCNT STANDARD 95% CONFTAXA A (4/HL.) OCCUR ERROR LIMIT
___ -- ._ ___ ......

ANKISTRODESHUS SPIRALIS 19. 18.7 1.61 - -

SCENEDESHUS ACUMINATUS 12. 11.7 1.01 - -

ANKISTRODESHUS FALCA10S 9. 9.3 0.80 - -

TOTAL NON-FILAMENTCUS 98. 98.2 8.45 - -

TOTAL CHLOR 0PHYTA 98. 98.2 8.45 - -

CYANUPHYTA
NON-FILAMENTOUS

,

HICROCYSTIS AERUGINOSA 9. 9.3 0.80 - -7
[m TOTAL NCN-FILAMENTOUS 9. 9.3 0.80 - -

'
CYANOPHYTA

FILAMENT 0US

APHANIZONENON FLDS-AQUAE 190. 190.3 16.38 - -
'

ANABAENA SPP. 8. 8.4 0.72 - -

TOTAL "tLANENTOUS 199. 198.7 17.10 - -

TOTAL 01AN0PHYTA 208. 208.0 17.91 - -

CRYPTOPHYTA

CRYPT 0HONAS OVATA 5. 4.7 0.40 - -

TOTAL CRYPTOPHYTA 5. 4.7 0.40 - -

TOTAL PHYTOPLANKTON 1162. 1161.7 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REFLICATE 27

s



__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _

m
SUMMAR) PHYTOPLAHKTON COMPOSITION ABUNDANCE, AND PERCENT OCc..<RENCE.

PROJECT NO2 IEL11 STATION? 3 COLLECTION DATE? 5-AUG-81 SCOPE TYPE % INVERTED

TABLE B-15 (CONT.) COMPOSITIONe DENSITYe AND PERCENT OCCURRENCE TABLE

REPLICATES
(8/ML.)

MEAN PERCNT STANDARD 95% CONF-----

TAXA A (4/ML.) OCCUR ERROR LIMIT
_ ___ _

BACILLARIOPHYTA
CENTRALES

SKELET0 NEMA POTAMOS 248. 247.8 21.12 - -

MELOSIRA GRANUtATA 150. 149.6 12.75 - -

MELOSIRA AMBIGUA 65. 65.4 5.58 - -

CYCLOTELLA MENEGHINIANA 56. 56.1 4.78 - -

TOTAL CENTRALES 519. 518.9 44.24 - -

BACILLARIOPHYTA
PEHNALES

' co NITZSCHIA PALEA 103. 102.8 8.77 - -

a NITISCHIA ACICULARIS 65. 65 4 5.58 - -

cn .AVICULA SPP. 37. 37.4 3.19 - -

D* NAVICULA CRYPT 0CEPHALA 28. 20 ^ 2.39 - -

NITZSCHIA LINEARIS 23. 23 . 1.99 - -

NAVICllLA TRIPUNCTATA 9. (.3 0.80 - -

DIATOMA VULGARE 9. 9.3 0.80 - -

ACHNANTHES SPP. 5. 4.7 0.40 - -

CALONEIS AMPHISBAEHA 5. 4.7 0.40 - -

COCCONEIS SPP. 5. 4.7 0.40 - -

CYMBELLA SPP. 5. 4.7 0.40 - -

CYMBELLA MINUTA VAR. SILESIACA 5. 4.7 0.40 - -

NIT 2SCHIA FRUSTULUM 5. 4.7 0.40 - -

GOMPHONEMA PARVULUM 5. 4.7 0.40 - -

, GYROSIGMA SCALPROIDES 5. 4.7 0.40 - -
i

!

TOTAL PENNALES 313. 313.2 24.70 - -
,

TOTAL BACILLARIOPHYTA 832. 832.1 70.94 - -

CHLOROPHYTA
NON-FILAMENTOUS

SCENEDESMUS ABUNDANS 39. 38.6 3.29 - -

,

!

~e G G



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ .

ABUNDANCE,ANDPERCENTOCCUR|||(SCOPETYPE: I)SUMMARY OF 0 PLANKTON COMPOSITIONe E
COLLECTION DATE: 5-AUG-81 INVERTED \'PROJECT NO: 11 STATION: 3.

TABLE B-15 (CONT.) COMPOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (4/ML.) DCCUR ERROR LIMIT

ANKISTRODESMUS SPIRALIS 37$ 37.4 b$19
~

- -

ANKISTRODESMUS FALCATUS 14. 14.0 1.20 - -

SCENEDESMUS 00ADRICAUDA 12. 11.7 1.00 - -

SCENEDESMUS OPOLIENSIS 12. 11.7 1.00 - -

SCENEDESMUS ACUMINATUS 8. 8.2 0.70 - -

DICTYOSPHAERIUM PULCHELLUM 7. 7.0 0.60 - -

SCENEDEEMl'S ARCUATUS 5. 4.7 0.40 - -

TOTAL NON-FILAMENTOUS 133. 133.2 11.36 - -

(OTAL CHLOROPHYTA 133. 133.2 11.36 - -

CYANOPHYTA
FILAMENT 0US

APHANIZ0MENON FLOS-ADUAE 181. 181.4 15.46 - -

[n ANABAENA SPP. 12. 12.2 1.04 - - -

TOTAL FILAMENTOUS 194. 193.5 16.50 - -

TOTAL CYAN 0PHYTA 194. 193.5 14.50 - -

EUGLENOPHYTA

EUGLENA SPP. 5. 4.7 0.40 - -

TOTAL EUGLENOPHYTA 5. 4.7 0.40 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 9. 9.3 0.80 - -

TOTAL CRYPTOPHYTA 9. 9.3 0.80 - -

TOTAL PHYTOPLANKTON 1173. 1172.9 100.00 - -
,

NUMBER Of SPECIES FOUND IN EACH REPLICATE 31-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - ___ _____

,

SUMMARY ,,r PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCuxRENCE
PROJECT N01 IEL11 STATION: 4 COLLECTION DATEi 5-AUG-81 SCOPE TYPE % INVERTED

,

TABLE B-15 (CONT.) COMPOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
(t/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (4/ML.) OCCUR ERR 3R LIMIT
_ __

BACILLARIOPHYTA
CENTRALES

SKELET0 NEMA POTAMOS 262. 261.8 22.08 - -

MELOSIRA GRANULATA 117. 116.9 9.86 - -

MELOSIRA AMBIGUA 79. 79.5 6.70 - -

CYCLOTELLA MENEGHINIANA 33. 32.7 2.76 - -

STEPHAN0 DISCUS ASTRAEA 9. 9.3 0.79 - -

TOTAL CENTRALES 500. 500.2 42.19 - -

BACILLARIOPHYTA
y PENNALES

,
5 NITZSCHIA PALEA 103. 102.8 8.68 - -

l ** NITZSCHIA ACICULARIS 75. 74.8 6.31 - -

NAVICULA SPP. 33. 32.7 2.76 - -

NAVICULA CRYPTOCEPHALA 19. 18.7 1.58 - -

NITZSCHIA LINEARIS 14. 14.0 1.18 - -

NAVICULA TRIPUNCTATA 9. 9.3 0.79 - -

CYMATOPLEURA SOLEA 9. 9.3 0.79 - -

NITZSCHIA HANTZSCHIANA 9. 9.3 0.79 - -

SYNEDRA RADIANS 9. 9.3 0.79 - -

DIATOMA UULGARE 5. 4.7 0.39 - -

NITZSCHIA DISSIPATA 5. 4.7 0.39 - -

NAVICULA DECUSSIS 5. 4.7 0.39 - -

NITZSCHIA FRUSTULUM 5. 4.7 0.39 - -|
- CALONEIS BACILLUM 5. 4.7 0.39 - - -

TOTAL PENNALES 304. 303.9 25.63 - -

TOTAL BACILLARIOPHYTA 804. 804.1 67.82 - -

CHLOR 0PHYTA
NON-FILAMENTOUS '

| DICTYOSPHAERIUM PULCHELLUM 40. 39.7 3.35 - -

(

O 9 9
. - - - - - -



_ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ ._

SUMMARY OF h 0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCUR |||tE ()
PROJECT NO: n L11 STATION: 4 COLLECTION DATE! 5-AUG-81 SCOPE TYPE 1 INVERTED

TABLE B-15 (CONT.) COMPOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
(8/ML.)

-----== HEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) OCCUR ERROR LIMIT

__

_ ------ --

__

ANKISTRODESMUS SPIRALIS 37. 37.4 3.15 - -

SCENEDESMUS ABUNDANS 32. 31.6 2.66 - -

SCENEDESMUS QUADRICAUDA 15. 15.2 1.28 - -

SCENEDESMUS OPOLIENSIS 12. 11.7 0.99 - -

SCENEDESHUS DIMORPHUS 11. 10.5 0.89 - -

ANKISTRODESMUS FALCATUS 9. 9.3 0.79 - -

SCENEDESMUS ACUMINATUS 8. 8.2 0.69 - -

TOTAL NON-FILAMENTOUS 164. 163.6 13.80' - -

TOTAL CHLOROPHYTA 164. 163.6 13.80 - -

CYAN 0PHYTA
NON-FILAMENTOUS3

MICROCYSTIS AERUGINOSA 14. 14.0 1.18 - -

{
TOTAL NON-FILAMENTOUS 14. 14.0 1.18 - -

CYAN 0PHYTA
FILAMENTOUS

APHANIZONENON FLOS-AGUAE 189. 188.9 15.93 - -

ANABAENA SPP. 10. 10.3 0.87 - -

TOTAL FILAMENTOUS 199. 199.2 16.80 - -

TOTAL CYANOPHYTA 213. 213.2 17.98 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 5. 4.7 0.39 - -

TOTAL CRYPTOPHYTA 5. 4.7 0.39 - -

TOTAL PHYTOPLAN!; TON 1186. 1185.6 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 31



_ _ .

s

SUMMARY .. PHYTOPLANKT09 COMPOSITION, ABUNDANCE, AND PERCENT occur <RENCE
PROJECT NOT IEL11 STATION: 3 COLLECTION DATE2 5-AUG-81 SCOPE TfPE8 INVERTED

TABLE B-15 (CONT.) COMPOSIT?.ON, DENSITY, AND FERCENT OCCURRENCE TABLE

REPLICATES
(4/ML.)

--

HEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) OCCUR ERROR LIMIT

--- ___

- --- -- - _ - _ -

BACILLARIOPHYTA
CENTRALES

SKELET0 NEMA POTAMOS 290. 289.8 19.92 - -

MELOSIRA GRANUtATA 140. 140.2 9.64 - -

MELOSIRA AMBIGUA 04. 84.1 5.78 - -

CYCLOTELLA MENEGHINIANA 70. 70 1 4.82 - -

MELOSIRA VARIANS 47. 46.7 3.21 *- -

STEPHAN0 DISCUS ASTRAEA 5. 4.7 0.32 - -

TOTAL CENTRALES 636. 635.8 43.70 - -

'?
G BACILLARIOPHYTA
m PENNALES

HITZSCHIA PALEA 70. 70.1 4.82 - -

NITZSCHIA ACICULARIS 42. 42.1 2.89' - -

DIATOMA VULGARE 19. 18.7 1.29 - -

NAVICULA TRIPUNCTATA 19. 18.7 1.29 - -

NITISCHIA SPP. 19. 18.7 1.29 - -

GOMPHONEMA PARVULUM 14. 14.0 0.96 - -

SYNEDRA FASCICULATA 9. 9.3 0.64 - -

NAVICULA CRYPTOCEPHALA 9. 9.3 0.64 - -

NAVICULA DECUSSIS 5. 4.7 0.32 - -

CYMAT0 PLEURA SOLEA 5. 4.7 0.32 - -

CYMBELLA SPP. 5. 4.7 0.32 - -

NITZSCHIA FRUSTULUM 5. 4.7 0.32 - -

NITZSCHIA LINEARIS 5. 4.7 0.32 - -

GYROSIGMA SCALPROIDES 5. 4.7 0.32 - -

CALONEIS AMPHISBAENA 5. 4.7 0.32 - -

NITZSCHIA HANTZSCHIANA 5. 4.7 0.32 - - -

CALONEIS BACILLUM 5. 4.7 0.32 - -

SYNEDRA RADIANS 5. 4.7 0.32 - -

PLEUR 0 SIGMA SPP. 5. 4.7 0.32 - -

TOTAL PENNALES 252. 252.4 17.35 - -

TOTAL BACILLARIOPHYTA 888. 888.2 61.05 - -

O O O
__. - - - - - - - - -



- _ _ _ _ _ _ _ _ - ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SUMMARYOF'SYT0PLANKTONCOMPOSITION, ABUNDANCE,ANDPERCENTOCCU||hNCE (')PROJECT N04 ;EL11 STATION: 5 COLLECTION DATE: 5-AU0-81 SCOPE TYPE! INVERTED

TABLE B-15 (CONT.) COMPOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
(t/ML.)

----- MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) OCCUR ERROR LIMIT

_ _ _ _ __ _

__ _

CHLOROPHYTA
NON-FILAMENTOUS

ANKISTRODESMUS SPIRALIS 70. 70.1 4.82 - -

ANKISTRODESMUS FALCATUS 56, 56.1 3.86 - -

SCENEDESMUS ABUNDANS 49. 49.1 3.37 - -

DICTYOSPHAERIUM PULCHELLUM 23. 23.4 1.61 - -

SCENEDESMUS QUADRICAUDA 16. 16.4 1.12 - -

SCENEDESMUS ACUMINATUS 11. 10.5 0.72 - -

SCENEDESMUS OPOLIENSIS 8. 8.2 0.56 - -

SCENEDESMUS ARCUATUS 7. 7.0 0.48 - -

os SCENEDESMUS LONGUS 5. 4.7 0.32 - -

J. SCENEDESMUS DINORPHUS 5. 4.7 0.32 - -

N3 TOTAL NON-FILAMENTOUS 250. 250.1 17.19 - -

TSTAL CHLOROPHYTA 250. '50.1 17.19 - -z

CYAN 0PHYTA
NON-FILAMENT 0UC

HICROCYSTIS AERUGINOSA 19. 18.7 1.29 - -

TOTAL NON-FILAMENTOUS 19. 18.7 1.29 - -

CYANOPHYTA
FILAMENTOUS

APHANIZ0MENON FLOS-AQUAE 231. 231.4 15.91 - -

ANABAENA SPP. 24. 24.3 1.67 - -

TOTAL FILAMENTOUS 256. 255.7 17.58 - -

;

TOTAL CYANOPHYTA 274. 274.4 18.86 - -

j

l

EUGLENOPHYTA
1

EUGLENA SPP. 28. 28.0 1.93 - - |
|



a

.,

SUMMARY ur PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCUxRENCE
PROJECT NO: IEL11 STATION 5 COLLECTION DATE: 5-AUG-81 SCOPE TYPE: INVERTED

TABLE B-15 (CONT.) COMPOSITI0rie DENSITY, AND PERCENT OCCURRENCE TABLE

.

REPLICATES
(l/ML.)

MEAN PERCtfT STANDARD 95% CONF
TAXA A (4/ML.) DCCUR ERROR LIMIT |

_ _ - . _ _ _ ___.

|

TOTAL EUGLENOPHYTA 28. 28.0 1.93 - -

PYRRHOPHYTA

CERATIUM CORNUTUM 5. 4.7 0.32 - -

TOTAL PYRRHOPHYTA 5. 4.7 0.32 - -

|
'

CRYPTOPHYTA

[ CRYPT 0HONAS OVATA 9. 9.3 0.64 - -

E TOTAL CRYPTOPHYTA 9. 9.3 0.64 - -

TOTAL PHYTOPLANKTON 1455. 1454.8 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 41

I

-

,

.

O O O
i

I

'

''

_ _ _ _ _ _



SUMMARY OF YT0 PLANKTON COMPOSITION ABUNDANCE, AND PERCENT OCCU WCE (
PROJECT NO. EL11 STAIION: 1 COLLECTION DATE! 19-AUG-81 SCOPE TYPE: INVERTED

TABLE B-16 COMPOSITION, DENSITYe AND PERCENT OCCURRENCE TABLE

.

REPLICATES
(8/ML.)

---------- MEAN PERCNT STANDARD 95% CONF
TAXA A (8/ML.) OCCUR ERROR LIMIT

_

--- -

BACILLARIOPHYTA
CENTRALES

SKELETONEMA POTAMOS 78056. 78055.6 82.53 - -

MELOSIRA GRANULATA 2515. 2514.8 2.66 - -

STEPHAN0 DISCUS INVISITATUS 1838. 1837.7 1.94 - -

MELOSIRA AMBIGUA 1257. 1257.4 1.33 - -

CYCLOTELLA MENEGHINIANA 871. 870.5 0.92 - -

STEPHAN0 DISCUS ASTRAEA 193. 193.4 0.20 - -

TOTAL CENTRALES 84729. 84729.5 89.59 - -

BACILLARIOPHYTA
PENNALESco

da NITZSCHIA ACICULARIS 1064. 1064.0 1.12 - -

[S NITZSCHIA PALEA 967. 967.2 1.02 - -

NAVICULA SPP. 290. 290.2 0.31 - -

NAVICULA TRIPUNCTATA 193. 193.4 0.20 - -

MERIDION CIRCULARE 97, 96.7 0.10 - -

NAVICULA PUPULA 97. 96.7 0.10 - -

NAVICULA CUSPIDATA 97. 96.7 0.10 - -

ACHNANTHES MINUTISSIMA 97. 96.7 0.10 - -

NITZSCHIA LINEARIS 97. 96.7 0.10 - -

NAVICULA CRYP10CEPHALA 97. 96.7 0.10 - -

TOTAL PENNALES 3095. 3095.1 3.27 - -

TOTAL BACILLARIOPHYTA 87825. 87824.6 92.86 - -

CH_JROPHYTA
NON-FILAMENTOUS

DICTYOSPHAERIUM PULCHELLUM 822. 822.1 0.87 - -

PEDIASTRUM DUPLEX UAR. RETICULATUM 774. 773.8 0.82 - -

CRUCIGENIA APICULATA 508. 507.8 0.54 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 290. 290.2 0.31 - -

__



..

SUMMARY ./ PHYTOPLANKTON COMPOSITIDNe ABUNDANCEe AND PERCENT OCCudRENCE
F'ROJECT NO: IEL11 STATION: 1 COLLECTION DATE: 19-AUG-81 SCOPE TYPE 1 INVERTED

TABLE B-16 (CONT.) COMPOSITIONe DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
'

-- - MEAN PERCNT STANDARD 95% CONFTAXA A (t/ML.) OCCUR ERROR LIMIT
-- ------ --

------ ---_

SCENEDESMUS 00ADRICAUDA 242. 241.8 0.26 - -

SCENEDESMUS INTERMEDIUS 193. 193.4 0.20 - -

ANKISTRODESMUS SPIRALIS 193. 193.4 0.20 - -

SCENEDESMUS ABUNDANS 169. 169.3 0.18 - -

SCENEDESMUS OPOLIENSIS 169. 169.3 0.18 - -
-

SCENEDESMUS DIMORPHUS 145. 145.1 0.15 - -

SCENEDESMUS ACUMINATUS 121. 120.9 0.13 - -

SCENEDESMUS ARCUATUS 97. 96.7 0.10 - -

ANKISTRODESMUS FALCATUS 97. 96.7 0.10 - -

00 CYSTIS BORGEI 97. 96.7 0.10 - -

TOTAL NON-FILAMENT 0US 3917. 3917.3 4.14 - -

[ TOTAL CHLOROPHYTA 3917. 3917.3 4.14 - -

8
CYAN 0PHYTA

NON-FILAMENTOUS

MERISM 0 PEDIA TENUISSIMA 1548. 1547.6 1.64 - -

TOTAL NON-FILAMENTOUS 1548. 1547.6 1.64 - -
,

CYANOPHYTA
FILAMENT 0US

APHANIZ0MENON FLOS-ADUAE 977. 976.9 1.03 - -

ANABAENA FLOS-AQUAE 116. 116.1 0.12 - -

TOTAL FILAMENTOUS 1093. 1093.0 1.16 - -

TOTAL CYAN 0PHYTA 2641. 2640.5 2.79 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 193. 193.4 0.20 - -

TOTAL CRYPTOPHYTA 193. 193.4 0.20 - -.,

O O O
-_ _ - - - -_ - _ _ - - - - - _ - - - - -



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

SUMiARY 0 YT0 PLANK 10N COMPOSITION, ABUNDANCE, AND PERCENT OCCC ,NCE /^)s
m

(PROJECT NO EL11 STATION: 1 COLLECTION DATE: 19-AUG-81 SCOPE TYPE: INVERTED

TABLE B-16 (CONT.) COMPOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (t/ML.) OCCUR ERROR LIMIT
_ _ _ _ . = _ _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - - _ -____________ - - _ = __ ______ _

TOTAL PHYTOPLANKTON 94576. 94575.9 100.00 - -

.

NUMBER OF SPECIES FOUND IN EACH REPLICATE 34

Y
rn
W



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

m

SUMMARY .. PHYTOPLAHKTON COMPOSITIOHe ABUNDANCE, AND PERCENT OCCunRENCE
PROJECT N08 IEL11 STATION 2 COLLECTION DATE: 19-AUG-81 SCOPE TYF'E: INVERTED

TABLE B-16 (CONT.) COMPOSIlIONe DENSITYe AND PERCENT GCCURRENCE TABLE

t

REPLICATES
'

(t/ML.)
-- MEAN PERCNT STANDARD 95% CONF

TAXA A (4/ML.) OCCUR ERROR LIMIT
--- __

- - .

--
_ ___

__ _ _ ____

BACILLARIOPHYTA
CENTRALES

SKELET0 NEMA POTAMOS 82408. 82408.1 78.72 - -

MELOSIRA GRANULATA 2128. 2127.9 2.03 - -

STEPHAN0 DISCUS INVISITATUS 1548. 1547.6 1.48 - -

CYCLOTELLA MENEGHINIANA 1161. 1160.7 1.11 - -

MELOSIRA AMBIGUA 774. 773.8 0.74 - -

MELOSIRA VARIANS 193. 193.4 0.18 - -

STEPHAN0 DISCUS ASTRAEA 97. 96.7 0.09 - -

TOTAL CENTRALES 88308. 88308.2 84.36 - -

BACILLARIOPHYTA
PENNALES

NITISCHIA ACICULARIS 1451. 1450.8 1.39 - -

HITZSCHIA PALEA 774. 773.8 0.74 - -

NITZSCHIA SPP. 387. 386.9 0.37 - -

NAVICULA TRIPUNCTATA 290. 290.2 0.28 - -

NAVICULA CRYPT 0CEPHALA 193. 193.4 0.18 - -

NAVICULA LANCE 0 LATA 193. 193.4 0.18 - -

NITISCHIA LINEARIS 193. 193.4 0.18 - -

DIATOMA UULGARE 97. 96.7 0.09 - -

HITISCHIA DISSIPATA 97. 96.7 0.09 - -

NAVICULA ELGINENSIS 97. 96.7 0.09 - -

NAVICULA HEUFLERI 97. 96.7 0.09 - -

NITZSCHIA HANTZSCHIANA 97. 96.7 0.09 - -

SYNEDRA RADIANS 97. 96.7 0.09 - -

TOTAL PENNALES 4062. 4062.4 3.88 - -

TOTAL BACILLARIOPilYTA 92371. 92370.6 88.24 - -
.

CHLOR 0PHYTH
NON-FILAMENTOUS

DICTY0SPHAERIUM PULCHELLUM 1016. 1015.6 0.97 - -

O O O



- _ - __ _ _ _ __ _ - _ _ _ _ - _

SUMMARY 0 YT0 PLANKTON COMPOSITION, ABUNDANCE AND PERCENT OCC1 '_NCE p)n
x_PFDJECT NO. EL11 STATION: 2 COLLECTION DATE1 19-AUG-C1' SCOPE TYPE! INVERTED

TABLE B-16 (CONT.) COMPOSITION DENSITY, AND PERCENT OCCURRENCE TABLE
.

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (8/ML.) DCCUR ERROR LIMIT
_____- ----:-______________=- --_________ _________ ______ - ___ ______ - _ _ ___

CRUCIGENIA APICULATA 774. 773.8 0.74 - -

SCENEDESMUS ACUMINATUS 363. 362.7 0.35 - -

SCENEDESMUS ABUNDANS 339. 338.5 0.32 - -

TETRALLANTOS LAGERHEIMII 290. 290.2 0.28 - -

SCENEDESMUS OUADRICAUDA 218. 217.6 0.21 - -

SCENEDESMUS OPOLIENSIS 218. 217.6 0.21 - -

ANNISTR00ESMUS SPIRALIS 193. 193.4 0 18 - -

COELASTRUM SPHAERICUM 193. 193.4 0.18 - -

ANNISTRODESMUS FALCATUS 193. 193.4 0.18 - -

CORONASTRUM AESTIVALE 193. 193.4 0.18 - -

SCENEDESMUS ARCUATUS 145. 145.1 0.14 - -

SCENEDESMUS DENTICULATUS 97. 96.7 0.09 - -

as SCHROEDERIA SETIGERA 97. 96.7 0.09 - -

J. TETRAEDRON CAUDATUM 97. 96.7 0.09 - -

cn
'd TOTAL NON-FILAMENTOUS 4425. 4425.1 4.23 - -

TOTAL CHLOROPHYTA 4425. 4425.1 4.23 - -

CYANOPHYTA
NON-FILAMENTOUS

COELOSPHAERIUM NAEGELIANUM 3724. 3723.8 3.56 - -

MERISM 0 PEDIA TENUISSIMA 2225. 2224.6 2.13 - -

TOTAL NON-FILAMENTOUS 5948. 5948.5 5.68 - -

CYAN 0PHYTA
FILAMENTOUS

APHANIZ0MENON FLOS-AQUAE 1277. 1276.7 1.22 - -

ANABAENA FLOS-AOUAE 174. 174 1 0.17 - -

T3TAL FILAMENTOUS 1451. 1450.6 1.39 - -

TOTAL CYAN 0PHYTA 7399. 7399.3 7.07 - -

!

EUGLENOPHYTA

|
EUGLENA POLYMORPHA 97. 96.7 0.09 - -



,

SUMMARY .. PHYTOPLANKTON COMPOSITION, ABUNDANCEe AND PERCENT OCCv.sdENCE
PROJECT N08 IEL11 STATION: 2 COLLECTION DATE: 19-AUG-81 SCOPE TYPE: INVERTED

TABLE B-16 (CONT.) COMPOSTTION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
(4/ML.)

-- MEAN PERCNT STANDARD 95% CONFTAXA A (4/ML.) OCCUR ERROR LIMIT

LEFObiNCLIS Di/UM 97. 96.7 0$09 -

TRACHELOMONAS TAMBOWIKA 97. 96.7 0.09 - -

TOTAL EUGLEHOPHYTA 290. 290.2 0.28 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 193. 193.4 0.18 - -

oo TOTAL CRYPTOPHYTA 193. 193.4 0.18 - -

O
E
TOTAL PHYTOPLANKTON 104679. 104678.7 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 43

O O O



SUMMARY OF YT0FLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCP'"'NCE (''h''PROJECT N EL11 STATION: 3 COLLECTION DATE: 19-AUG-8kx / SCOPE TYPE: INVERTED -

TABLE B-16 (CONT.) COMFOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (4/ML.) DCCUR ERROR LIMIT
__________________._________ _-_--- ________ _==

_ _=- ,__ _

BACILLARIOPHYTA
CENTRALES

SKELET0 NEMA POTAMOS 84633. 84632.8 77.73 - -

STEFHAN0 DISCUS INVISITATUS 2805. 2805.0 2.58 - -

MELOSIRA GRANULATA 1451. 1450.8 1.33 - -

CYCLOTELLA MENEGHINIANA 1257. 1257.4 1.15 - ' -
MELOSIRA AMBIGUA 58). 580.3 0.53 - -

STEPHAN0 DISCUS ASsRAEA 290. 290.2 0.27 - -

as STEPHANDDISCUS TENUIS 97. 96.7 0.09 - -

{{ TOTAL CENTRALES 91113. 91113.2 83.68 - -

BACILLARIOPHYTA
PENNALES

NITZSCHIA ACICULARIS 1741. 1741.0 1.60 - -

NITZSCHIA PALEA 1451. 1450.8 1.33 - -

NITZSCHIA ACTINASTROIDES 677. 677.1 0.62 - -

DIATOMA VULGARE 193. 193.4 0.18 - -

NAVICULA PUPULA 193. 193.4 0.18 - -

NAVICULA LANCEOLATA 193. 193.4 0.18 - -

NAVICULA HEUFLERI 193. 193.4 0.18 - -

NAVICULA TRIPUNCTATA 193. 193.4 0.18 - -

NAVICULA DECUSSIS 97. 96.7 0.09 - -

NAVICULA CRYPTOCEPHALA 97. 96.7 0.09 - -

ACHNANTHES MINUTISSIMA 97. 96.7 0.09 - -

HITZSCHIA FRUSIULUM 97. 96.7 0.09 - -

NAVICULA CAPITATA 97. 96.7 0.09 - -

NITZSCHIA DISSIPATA 97. 96.7 0.09 - -

SURIRELLA OVATA 97. 96.7 0.09 - -

TOTAL PENNALES 5513 5513.2 5.06 - -

TOTAL BACILLARIOPHYTA 96(26. 96626.4 88.74 - -

CHLOR 0PHYTA
NON-FILAMENT 0US

DICTYOSPHAERIUM PULCHELLUM 1523. 1523.4 1.40 - -



,.

SUMMARY , PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCo.sENCE
PROJECT NO: IEL11 STATION: 3 COLLECTION DATE: 19-AUG-81 SCOPE TYPE 8 INVERTED

TABLE B-16 (CONT.) COMFOSITION, DENSITY AND PERCENT OCCURRENCE TABLE

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF=====

TAXA A (4/ML.) DCCUR ERROR LIMIT
- - = . _ - - . -- . = . - = . - ---- _-_ --_ --- ---

PEDIASTRUM DUPLEX VAR. RETICULATUM 774. 773.8 0.71 - -

SCENEDESMUS ACUMINATUS 459. 459.4 0.42 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 435. 435.3 0.40 - -

SCENEDESMUS ARCUATUS 339. 338.5 0.31 - -

SCENEDESMUS ABUNDANS 290. 290.2 0.27 - -

ANKISTRODESMUS FALCATUS 290. 290.2 0.27 - -

SCENEDESMUS DIMORPHilS 242. 241.8 0.22 - -

SCENEDESMUS OUADRICAUDA 218. 217.6 0.20 - -

CRUCIGENIA APICULATA 218. 217.6 0.20 - -

ANKISTRODESMUS SPIRALIS 193. 193.4 0.18 - -

SCENEDESMUS OPOLIENSIS 193. 193.4 0.18 - -

SCENEDESMUS INTERMEDIDS 145. 145.1 0.13 - -

SCENEDESMUS DENTICUtATUS 121. 120.9 0.11 - -7
{ TOTAL NON-FILAMENTOUS 5441. 5440.7 5.00 - -

TOTAL CHLOROPHYTA 5441. 5440.7 5.00 - -

.

CYAN 0PHYTA '

NON-FILAMENTOUS

HERISM0 PEDIA TENUISSIMA 3095. 3095.1 2.84 - -

COELOSPHAERIUM NAEGELIANUM 1765. 1765.2 1.62 - -

TOTAL NON-FILAMENT 0US 4860. 4860.3 4 46 - -

CYAN 0PHYTA
FILAMENTOUS

APHANIZONENON FLOS-ADUAE 1228. 1228.4 1.13 - -

ANABAEHA FLOS-AUUAE 145. 145.1 0.13 - -

TOTAL FILAMENTOUS 1373. 1373.5 1.26 - -

TOTAL CYAN 0PHYTA 6234. 6233.8 5.73 - -

EUGLENOPHYTA

EUGLENA POLYMORPHA 97 96.7 0.09 - -

0e e
- - - -. __



SUMMARYOFhfT0PLANKTONCOMPOSITION, ABUNDANCE,ANDPERCENTOCCU||hNCE ()
PROJECT NO: IEL11 STATION: 3 COLLECTION DATE: 19-AUG-81 SCOPE TYPE: INVERTED

*

TABLE B-16 (CONT.) COMPOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
(t/ML.)

---------- MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) OCCUR ERROR LIMIT

_ = _ _ - _ _ --------- __

-

_ ==

PHACUS NORDSTEDTII 91. 96.7 0.09 - -

TRACHELOMONAS TAMBOWIKA 97. 96.7 0.09 - -

TOTAL EUGLENOPHYTA 290. 290.2 0.27 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 290. 290.2 0.27 - -

TOTAL CRYPTOPHYTA 290. 290.2 0.27 - -

T
{}TOTALPHYTOPLANKTON

108881. 108881.3 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 44

i



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

SUMMARY . FHYTOPLANKTON COMPOSITION, ABLC: DANCE, AND PERCENT OCConRENCE
PROJECT NO: IEL11 STAIION: 4 COLLECTION DATE: 19-AUG-81 SCOPE T1PE: INVERTED

TABLE B-16 (CONT.) ConPDSITION, DENSITY AND PERCENT OCCURRENCE TABLE

REPLICATES
(8/ML.)

--- MEAN PERCNT STANDARD 95% CONFTAXA A (4/ML.) OCCUR ERROR LIMIT
__-__= ---_ - = _ - . _ . __ _- -------- __ _. -------- --------

BACILLARIOPHYTA
CEH1 RALES

SKELET0 NEMA POTAMOS 91597. 91596.8 82.31 - -

MELOSIRA GEANULATA 1934. 1934.5 1.74 - -

STEPHAN0 DISCUS INVISITATUS 1644. 1644.3 1,48 - -

CYCLOTELLA HENEGHINIANA 1451. 1450.8 1.30 - -

HELOSIRA AMBIGUA 580. 580.3 0.52 - -

STEPHAN0 DISCUS ASTRAEA 290. 290.2 0.26 - -

STEPHAN0 DISCUS TENUIS 193. 193.4 0.17 - -3

;; TOTAL CENTRALES 97690. 97690.4 87.78 - -

=

BACILLARIOPHYTA
Pr4NALES

NITZSCHIA PALEA 1354. 1354.1 1.22 - -

NITZSCHIA ACICULARIS 677. 677.1 3.61 - -

NAVICULA SPP. 387. 386.9 0.35 - -

NAVICULA TRIPUNCTATA 290. 290.2 0.26 - -

DIATOMA VULGARE 193. 193.4 0.17 - -

NITZSCHIA LINEARIS 193. 193.4 0.17 - -

NITZSCHIA DISSIPATA 193. 193.4 0.17 - -

NAVICULA ELGINENSIS 97. 96.7 0.09 - -

NAVICULA DECUSSIS 97. 96.7 0.09 - -

| NAVICllLA CRYPT 0CEPl!ALA 97 96.7 0.09 - -

SYNEDRA RADIANS 97. 96.7 0.09 - -

TOTAL PENNALES 3675. 3675.5 3.30 - -

| TOTAL BACILLARIOPHYTA 101366. 101365.9 91.09 - -

CHLOR 0PHYTA

| NON-FILAMENTOUS

: SCENEDESHUS ABUNDANS 532. SS/.0 0.48 - -

ANKISTR0DESHUS FALCATUS 484. 483.6 0.43 - -

e O O



_ _. _ _. _

''

PROJECT N0!(..('0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCUR [ tE ()SUMMARY OF
11 SIATION: 4 COLLECTION DATE: 19-AUG-81 '--SCOPE TYPE: INVERTED

TABLE B-16 (CONT.) COMPOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (4/ML.) OCCUR ERROR LIMIT

SCENEDESMuS ACUMINATUS 314 314.4 0.28 - -

PAND0RINA MORUM 290. 290.2 0.26 - -

SCENEDESMlls ARCUATUS 218. 217-6 0.20 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 193. 193.4 0.17 - -

SCENEDESHllS DIM 0RPHUS 193. 193.4 0.17 - -

SCENEDESMUS OPOLIENSIS 145. 145.1 0.13 - -

SCENEDE3MUS GUADRICAUDA 121. 120.9 0.11 - -

SCENEDESHUS INTERMEDIUS 97. 96.7 0.09 - -

TOTAL NON-FILAMENTOUS 2587. 2587.3 2.32 - -

TOTAL CHLOROPHYTA 2587. 2587.3 2.32 - -

: os

E$ CYANOPHYTA
u) NON-FILAMENTOUS

COELOSPHAERIUM NAEGELIANUM 2418. 2418.1 2.17 - -

MERISM 0 PEDIA TENUISSIMA 1838, 1837.7 1.65 - -

MICROCYSTIS AERUGINOSA 387. 386.9 0.35 - -

TOTAL NON-FILAMENTOUS 4643. 4642.7 4.17 - -

.

CYAN 0PHYTA
FILAMENTOUS

APHANIZ0MENON FLOS-AQUAE 1905. 1905.4 1.71 - -

ANABAENA FLOS-AUUAE 203. 203.1 0.18 - -

TOTAL FILAMENT 0US 2109. 2108.6 1.89 - -

TOTAL CYAN 0PHYTA 6751. 6751.3 6.07 - -

EUGLENDPHYTA

EUGLENA POLYMORPHA 193. 193.4 0.17 - -

PHACUS ORBICULARIS 97. 96.7 0.09 - -

i

____. _ _ _



O

,

SUMMARY o. PHYTOPLANKTON COMPOSITION: ABUNDANCE. AND PERCENT OCCoxRENCE
PROJECT NO: IEL11 STATION: 4 COLLECTION DATE: 19-AUG-81 SCOPE TYPEi INVERTED

TABLE B-16 (CONT.) COMPOSITION, DENSITYe AND PERCENT OCCURRENCE TABLE

REPLICATES
(t/ML.)

HEAN PERCNT STANDARD 95% CONF----------

TAXA A (4/ML.) OCCUR ERROR LIMIT

TRACHELOMONkSTAMB0bIKk ~~96$7 0$09 - -97.

TOTAL EUGLENOPHYTA 387. 386.9 0.35 - -

PYRRHOPHYTA

GLEN 0DINIUM SPP. 97. 96.7 0-09 - -

TOTAL PYRRHOPHYTA 97. 96.7 0.09 - -

fRYPTOPHYTA

C CRYPT 0HONAS OVATA 97. 96.7 0.09 - -

O

TOTAL CRYPTOPHYTA 97. 96.7 0.09 - -

TOTAL PHYTOPLANKTON 111285. 111284.9 100.00 - -

HUMBER OF SPECIES FOUND IN EACH REPLICATE 38

!

l
l

{

9 9 9;

. -- - - - - --



SUMMARYOF(''lT0PLANKTONCOMPOSITION, ABUNDANCE,f4DPERCENTOCCUgCE (' ')PROJECT N0b 2L11 STATION: 5 COLLECTION DATE: 19-AUG-81 SCOPE TYPE 1 INVERTED

TABLE B-16 (CONT.) COMPOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
(t/HL.)

---------- hEAN PERCNT STANDARD 95% CONF
TAXA A (t/HL.) OCCUR ERROR LIMIT

----- _ =____. ___ _________ ___ -_ .___ ------ _ ------

BACILLARIOPHYTA
CENTRALES

SKELET0 NEMA POTAMOS 81344. 81344.2 78.79 - -

STEPHAN0 DISCUS INVISITATUS 2418. 2418.1 2.34 - -

HELOSIRA GRANULATA 1741. 1741.0 1.69 - -

CYCLO'ELLA HEHEGHINIANA 1161. 1160.7 1.12 - -

HELOSIRt. AMBIGUA 484. 483.4 0.47 - -

STEPHAN0DISCUC ASTRAEA 290. 290.2 0.28 - -

TOTAL CENTRALES 87438. 87437.7 84.69 - -

BACILLARIOPHYTA
PENNALESa3

dj 887TZSCHIA ACICULAPIS 2031. 2031.2 1.97 - -

- TZSCHIA PALEA 1451. 1450.8 1.41 - -

n4TZSCHIA ACTINASTROIDES 967 967.2 0.94 - -

NAVICULA TRIPUNCTATA 387. 386.9 0.37 - -

NAVICULA SPP. 387. 386.9 0.37 - -

NAVICULA PUPULA 290. 290.2 0.28 - -

NITZSCHIA LINEARIS 193. 193.4 0.19 - -

SURIRELLf. OVATA 193. 193.4 0.19 - -

NAVICULA CUSPIDATA 97. 96.7 0.09 - -

ACHNANTHES SPP. 97. 96.7 0.09 - -

EAVICULA LANCEOLATA 97. 96.7 0.09 - -

NITZSCHIA DISSIPATA 91. 96.7 0.09 - -

NAVICULA DECUSSIS 97. 96.7 0.09 - -

TOTAL PENHALES 6384. 6383.7 6.18 - -

TOTAL BACILLARIOPHYTA 93821. 93821.5 90.87 - -

| CHLCROPHYTA
NON-FILAMENTOUS

PFDIASTRUM DUPLEX VAR. RETICULA'UM 1548. 1547.6 1.50 - -

I
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,_a
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SUMMARY . PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCtanRENCE
j PROJECT N01 IEL11 STATION 1 5 COLLECTION DATE1 19-AUG-81 SCOPE TYPE 1 INVERTED

,

TABLE B-16 (CONT.) COMPOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
( 4 /ML . )

-- - MEAN PERCNT STANDARD 9'.,% CONF
TAXA A (4/HL.) DCCUR ERROR LIMIT

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

------ . _ . _ -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 3d7. 386.9 0.37
_

~

- -

SCENEDESMUS ABUNDANS 387. 386.9 0.37 - -

SCENEDESHUS ACUMINATUS 266. 266.0 0.26 - -

SCENEDESMUS ARCUATUS 242. 241.0 0.23 - -

SCENEDESHUS OPOLIENSIS 218. 217.6 0.21 - -

SCENEDESMUS QUADRICAUDA 193. 193.4 0.19 - -

CRUCIGENIA APICULATA 193. 193.4 0.19 - -

SCENEDESMUS DENTICULATUS 145. 145.1 0.14 - -

SCENEDESMUS DIMORPHUS 97. 96.7 0.09 - -

TOTAL NON-FILAMENTOUS 3675. 3675.5 3.56, - -

,

TOTAL CHLCROPHYTA 3675. 3675.5 3.56 - -

CYANOPHYTA
NON-FILAMENTOUS

COELOSPHAERIUM NAEGELIANUM 1523. 1523.4 1.48 - -

MERISHOPEDIA TENUISSIMA 1451. 1450.8 1.41 - -

MICROCYSTIS AERUGINOSA 387. 386.9 0.37 - -

TOTAL NON-FILAMENT 0US 3361. 3361.1 3.26 - -

CYANOPHYTA
FILAMENTOUS

APHANIZOMENON FLOS-AQUAE 1596. 1595.9 1.55 - -

ANABAENA SPIROIDES 203. 203.1 0.20 - -

ANABAENA FLOS-ADUAE 106. 106.4 0.10 - -

TOTAL FILAMENTOUS 1905. 1905.4 1.85 - -

TOTAL CYAN 0PHYTA 5267. 5266.6 5.10 - -

! EUGLENOPHYTA

LEPOCINCLIS OVUM 193. 193.4 0.19 - -

e O O
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YT0PLANKTONCOMPOSITION, ABUNDANCE,ANDPERCENTOCCUgSCGETYPE: ['')SUMMARY OF CE
EL11 STATION: 5 COLLECTION DATE: 19-AUG-S1 INVERTED kJPROJECT NO.

TABLE B-16 (CONT.) COMPOSITION, DENSITY, AND PERCEllT OCCURRENCE TABLE

REPLICATES
(8/ML.)

MEAN PERLNT STANDARD 95% CONF----------

TAXA A (4/ML.) OCCUR ERROR LIMIT
---------- _ __ ____ _---------------- _ _= -= __

EUGLENA POLYMORPHA 97. 96.7 0.09 - -

PHACUS NORDSTEDTII 97. 96.7 0.09 - -

TRACHELOMONAS TAMB0WIKA 97. 96.7 0.09 - -

TOTAL EUGLENOPHYTA 484. 483.6 0.47 - -

.

TOTAL PHYTOPLANKTON 103247, 103247.1 100.00 - -

HUMBER OF SPECIES FOUND IN EACH REPLICATE 39

7
0

1

|
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SUMMARY uf PHYTOPLr % TON COMPOSITION, ABUNDANCES AND PERCENT OCCURRENCE
PROJECT N0: IEL11 STATION: INTA COLLECTION DATE: 19-AUG-81 SCOPE TYPE: INVERTED

TABLE B-16 (CONT.) COMPOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
(8/ML.)

- - - MEAN PERCNT STANDARD 95% CONFTAXA A (8/ML.) DCCUR ERROR LIMIT
.___ _ _ _ _ _

-

_

- -__ _-- -

- -

---

BACILLARIOPHYTA
CENTRALES *

SKELETONEMA POTAMOS 78539. 78539.2 80.92 - -

STEPHAN0 DISCUS INVISITATUS 1838. 1837.7 1.89 - -

CYCLOTELLA MENEGHINIANA 1451. 1450.8 1.49 - -

MELOSIRA AMBIGUA 967. 967.2 1.00 - -

STEPHAN0 DISCUS ASTRAEA 193. 193.4 0.20 - -

RHIZDSOLENIA ERIENSIS 97. 96.7 0.10 - -

TOTAL CENTRALES 83085. 83085.2 85.60 - -

oBACILLARIOPHYTA
,L PENNALES

N NITZSCHIA PALEA 967. 967.2 1.00 - -

NITZSCHIA ACTINASTROIDES 774. 773.8 0.80 - -

HITZSCHIA ACICULARIS 774. 773.8 0.80 - -

NITZSCHIA SPP. 387. 386.9 0.40 - -
.

NAVICULA '_ANCE0 LATA 193. 193.4 0.20 - -

NITZSCHIA LINEARIS 193. 193.4 0.20 - -

NAVICULA TRIPUNCTATA 193. 193.4 0.20 - -

G0MPHONEMA PARVilLUM 193. 193.4 0.20 - -

NAVICULA HEUFLERI 97. 96.7 0.10 - -

SURIRELLA OVATA 97. 96.7 0.10 - -

| TOTAL PENNALES 3869. 3868.9 3.99 - -

TOTAL BACILLARIOPHYTA 86954. 86954.1 89.59 - -

CHLOR 0PHYTA
NON-FILAMENTOUS

DICTYOSPHAERIUM PULCHELLUM 1499. 1499.2 1.54 - -

PEDIASTRUM DUPLEX VAR. RETICULATUM 774. 773.8 0.80 - -

CRUCIGENIA APICULATA 411. 411.1 0.42 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 290. 290.2 0.30 - -

e O 9
- - _ -



_ _ _ _ _ _ _ _ _ ________ _ __

_s
T0PLANKTONCOMPOSITION, ABUNDANCE,ANDPERCENTOCCUeCE s_)SUMMARY OF

PROJECT NO: EL11 STATION: INTA COLLECTION DATE: 19-AUG-81 SCOPE TYPE: INVERTED

TABLE B-16 (CONT.) COMPDSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES i

(t/ML.)
---------- MEAN PERCNT STANDARD 95% CONF

TAXA A (4/ML.) OCCUR ERROR LIMIT
- _=---- = - __ __ _ - ____--------- ------ --- __

SCENF0ESMUS ABUNDANS 266. 266.0 0.27 - -

SCENEDESMUS QUADRICAUDA 242. 241.8 0.25 - -

SCENEDESMUS ACUMINATUS 242, 241.8 0.25 - -

SCENEDESMUS ARCUATUS 193. 193.4 0.20 - -

ANKISTRODESMUS FALCATUS 193. 193.4 0.20 - -

COELASTRUM SPHAERICUM 193. 193.4 0.20 - -

SCENEDESMUS DIMORPHUS 169, 169.3 0.17 - -

SCENEDESMUS INTERMEDIUS 121. 120.9 0.12 - -

SCENEDESMUS OPOLIENSIS 97. 96.7 0.10 - -

ANNISTRODESMUS SPIRALIS 97. 96.7 0.10 - -

SCHROEDERIA SETIGERA 97. 96.7 0.10 - -

TOTAL NON-FILAMENTOUS 4885. 4884.5 5.03 - -
ao

{} TOTAL CHLOR 0PHYTA 4885. 4884.5 5.03 - -

'

CYANORHFIBAMENT0US

MERISM 0 PEDIA TENUISSIMA 3095. 3095.1 3.19 - -

MICR0 CYSTIS AERUGINOSA 290. 290.2 0.30 - -

TOTAL NON-FILAMENTOUS 3385. 3385.3 3.49 - -

CYAN 0PHYTA
FILAMENTOUS

APHANIZ0MENON FLOS-AQUAE 909. 909.2 0.94 - -

ANABAENA FLOS-A00AE 222. 222.5 0.23 - -

ANABAENA SPIR 01 DES 126. 125.7 0.13 - -

TOTAL FILAMENTOUS 1257. 1257.4 1.30 - -

TOTAL CYAN 0PHYTA 4643. 4642.7 4.78 - -

EUGLENOPHYTA
'

EUGLENA POLYMORPHA 193. 193.4 0.20 - -
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m

SUMMARY vf PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCURRENCE
PROJECT NO: IEL11 STATION: INTA COLLECTION DATE1 19-AUG-81 SCOPE TYPE 1 INVERTED

TABLE B-16 (CONT.) COMPOSITION, DENSITY, AND PERCENT OCCURRENCE TABLE

REPLICATES
(8/ML.)

MEAN PERCNT STANDARD 95% CC TTAXA A (t/ML.) OCCUR ERROR LIMIl
PHACUSHbRDSTEDTII 97. 96.7 0.10 - -

TRACHELOMONAS TAMBOWIKA 97. 96.7 0.10 - -

TOTAL EUGLENOPHYTA 387. 386.9 0.40 - -

,

CRYPTOPHYTA

i
CRYPT 0MONAS OVATA 193. 193.4 0.20 - -

TOTAL CRYPTOPHYTA 193. 193.4 0.207 - -

O
cn

Tf;TAL PHYTOPLANKTON 97062. 97061.7 100.00 - -

HUMBER OF SPECIES FOUND IN EACH REPLICATE 40

e O O i

- _ - _ --. _
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O O O
SUMMARY OF PHY10PLANETON COMPOSI110N, ABUNDANCE, AND PEkCEH1 OCCllRRENCE
PROJECI NO: IEL11 STATIOH: 1 COI.LECTION DATE: 9-SEP-81 SC0FF fYPE: INVERTED

TABLE B-17 IEL11
IOWAELECIRIC
PHYTOPLANKTON

SPECIES COMr04TrION

REPLICATES
( 4 /MI. . )

-- MEAN PERCNT STANDARD 95% CONF
TAXA A ( 4 /Mt. . ) DCCilR ERROR LIMIT

-- ___ .

- - - __ _ - - _ _ -------- --

BACIlIARIOPHYTA
CEHIRALES -

SFELETONEMA POTAMOS 3927. 3927.0 17.09 - -

STEPHAN0DISCHS IN91SITATilS 3224. 3225.7 14.04 - -

MELASIPA GRANULA1A 15fi9. 1589.5 6.92 - -

CYCI.0TEl.l.A MENEGHINI ANA 982. 981.7 4.27 - -

STEPHAN0 DISCUS NIA0ARAE 187. 187.0 0 81 - -

[ TOTAL CENTRAL.ES 9911. 9910.9 43.12 - -

0
BAC11 LAPIOPHY1 A

PENNAl.ES

NI12SCHIA PALEA 608. 607.7 2.64 - -

NIIISCHIA ACIClit.ARIS 561. 561.0 2.44 - -

NAVICULA SALINARUM VAR. IN1ERMEDIA 93. 93.5 0.41 - -

NAVICllt A TRIPilNCTATA 93. 93.S 0.41 - -

NITISCHIA LINEARIS 93. 93.5 0.41 - -

NAVIClit.A PilPill.A 47. 44.7 0.20 - -

NITZSCHIA ANGUSTATA 47. 46.7 0.20 - -

CYMBELl.A SPP. 47. 46.7 0.20 - -

NI1ZSCHIA SPP. 47. 46.7 0.70 - - *

TOTAL PENNALES 1636. 1636.2 7.12 - -

TOTAL. MCIlt ARIOPHYTA 11547. 11547.1 S0.24 - -

CHLOROPHYTA
NON-FILAMENT 0lls

SCENEDESMUS AbilNDANS 584. 584.4 2.54 - -

ANK[SIRODESMllS fat.CAlllS 541. 561.0 2.44 - -

ANKIS1RODESMllS SPIRALIS 467. 467.5 2.03 - -

DICTYOSPHAERIUM PUI.CHEll.IIM 374. 374.0 1.63 - -
-

TETRASTRUM STAUROGENIAEFORME 280. 280.5 1.22 - -

SCENEDESMUS DINORPHUS 234. 233.7 1.02 - -



__-
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SUMMARY OF PHY10 PLANKTON COMPOSIIION, ABUNDANC:Ee AND PERCENI OCCtlRRENCE
PROJECI N0: IEl.11 STATION: 1 COLLECIION DATE: 9-SEP-81 SCOPE TYPE: INVERTED

TABLE B-17 (CONT.) goya$i$}pic
PHY10 PLANT:10N

SPECIES COMPOSITION

REPLICATES
(t/Mt.) *

-- - - MEAN PERCNT STANDARD 95% CONF
TAXA A ( 4 /Mt. . ) DCCHR ERROR LIMIT

... . . . _ .. _ - - - - _ - _ - -

SCENEDESMUS ACllMINATilS 187. 187.0 0.81 - -

ACTINASTRUM HANTZSCHII VAR. FLLIVIATILE 187. 187.0 0.81 - -

SCENFDESMUS ARCllAIUS 140. 140.2 0.61 - -

STAURASTRUM SPP. 93. 93.5 0.41 - -

SCENEDESMUS OPOLIENSIS H2. 81.8 0.36 - -

SCENEDESMUS DENTICULATUS 82. 81.8 0.36 - -

SCENEDFSMUS BERNARDII 70. 70.1 0.31 - -

TETRAEDRON MINIMUM 47. 46.7 0.20 - -

00CYSIIS PilSILLA 47. 46.7 0.20 - -

7 T01AL HON-FILAMENTOUS 3436. 3436.1 14.95 - -

h TOTAL CHLOR 0PHYTA 3436. 3436.1 14.95 - -

CHRYSOPHYfA

DINOBRYON DIVERGENS 93. 93.5 0.41 - -

TOTAL CHRYSOPHY1A 93. 93.5 0.41 - -

CYAN 0PHYTA
NON--FILAMENT 0lls

COELOSPHAERIUM NAEGELIANUM 1636. 1636.2 7.12 - -

MERISM 0 PEDIA IENilISSIMA 1543. 1542.7 6.71 - -

MICROCYSilS AERUGINOSA 93. 93.5 0.41 - -

TOTAI. NON-FILAMENTUUS 3272. 3272.5 14.24 - -

CYANOPHYTA
FILAMENTOUS

OSCILLA10RIA TENUIS 2174. 2173.9 9.46 - -

APHANI20MENON FLOS-AullAE 18?8. 1827.9 7.95 - -

ANABAENA FLOS-A00AE 108. 107.5 0.47 - -

ANAHAENA SPP. 56. 56.1 0.24 - -

e O O
- . - - - - - - - - _
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O O O
SilMMARY OF PHY10 PLANKTON COMPOSITION, Al<UNDANCE, AND PERCENT OCCURRENCE
PH0 JECT NO: IEl.11 STATION: 1 COLLECIION DATE: 9-SEP-81 SCOPE TYPE: INVERTED

TABLE B-17 (CONT.) IDWAEOCfRIC
F HY10PLANKT0H

SPECIES COMPOSITION

REPLICATES
( t /Mt. . )

------= MEAN PERCN's STANDARD 95% CONF
TAXA A ( l/Mt. , ) DCCtM ERROR LIMII

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

TOTAL FILAMENTOUS 4165. 4145 4 18,12 - -

T01AL CYANOPHYTA 7438. 7437.8 32.36 - -

PYRRHOPHYTA

GLEN 0DINIUM 00AbRIiiENS 47. 46.7 0.20 - -

w

k TOTAt. PYRRHOPHYTA 47. 46.7 0.20 - -

io

CRYPT 0 PHYLA

RHODOMONAS MINUlA VAR. NANNOPLANCTICA 234. 233.7 1.02 - -

CRYPT 0MONAS OVATA 187. 187.0 0.81 - -

TOTAL CRYPT 0 PHYLA 421. 420.7 1.83 - -

TOTAL. PHYTOPLANKTON 22982. 22V82.1 100.00 - -

NilMBER OF SPECIES FOUND IN EACH REPLICATE 40



.

SUMMARY HF PHYTOPLANKTON Ch.100SITION, ABUNDANCE. AND PERCENT OCCilRREHCE
PRO.)ECT No: IEL11 STATION. 2 COLLECTION DATE: 9-SEF-81 SCOPE TYPEI INVERTED

IEL n
TABLE B-17 (CONT.) 10WAELECTRIC

PHYTOPLANFf0N
SPECIES COMPOSITION

REPLICATES
tt/ML.)

-- MEAN PERCNT STANDAPD 95% CONF
TAXA A (t/ML.) OCCllR ERROR LIMIT

-. __. _ - _ ___ _ _

-- ........ . .. -. ........

BACILLARIOPHYTA
CENIRALES

SKELET0 NEMA P01AMOS 4909. 4908.7 20.72 - -

SfEPHAN0DISCliS [NVISIl ATils 3833. 3833.5 16.18 - -

MELUSIRA GRANULA1A 841. 841.5 3.55 - -

CYCLOIELLA MENEGHINIANA 234. 233.7 0.99 - -

STEPHAN0leISCUS NIAGARAE 187. 187.0 0.79 - -

STEPHAN0DIScilS TEHills 93. 93.5 0.39 - -

? TOTAL CEN1 RALES 10098. 10097.9 42.63 - -

"nc

BACILLARIOPHYTA
PENNALES

NITZSCHIA ACICULARIS 421. 420.7 1.78 - -

NITZSCHIA pal.EA 374. 374 0 1.58 - -

HITZSCHIA SPP. 140. 140.2 0.59 - -

NAVICULA TRIPtlNCTATA 93. 93.5 0.39 - -

NAVICULA PiiPIILA 93. 93.5 0.39 - -

NAVICul.A DECilSSIS 93. 93,5 0.39 - -

NAVICULA CRYPTOCEPHALA 47 46.7 0.20 - -

NAVICULA CAPITATA 47. 46.7 0.20 - -

HITISCHIA TRYBLIONELLA VAR. VICTORIAE 47. 46.7 0.20 - -

NITZSCHIA FRilSTUtUM 47. 46.7 0.20 - -

TOTAL PENNALES 1402. 1402.5 5.92 - -

TOTAL. BACil.LARIOPHYTA 11500, 11500 4 48.55 - -

CHLOROPHY1A
NON-FILAMENT 0US

Gl nFrv 11 tJ u tr. I 1rmi Tlitin 1496. 1496.0 6.32 - -

ANKISTRODESMUS F ALLAlus 654. 654.5 2.76 - -

DICTYOSPHAERillM Put CHEll.tlM 561. 561.0 2.37 - -

SCENEDESMUS AbilNDANS 409. 409.1 1.73 - -

PEDIA IM DtlPLEX VAR. REIICtlLAlllM 374 374.0 1.58 - - g
.
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O O O
SUMMARY OF PHY10 PLANKTON f 0MPOSITION, Al<UNDANCE, AND PERCENT OCCitRRENCE
PROJECT N0* IFL11 STAI(UNI 2 COLLECfluN DATf: 9-SEP-8' SCOPE TYPEI INVERTED

TABLE B-17 (CONT.) 10WAE t RIC
PHY10 PLANKTON

SPECIFS COMPOS (TION

REPLICATES
( t /Mt. . )

---------- MEAN PERCNT STANDARD 95% CONF
TAXA A (0/Mt>) OCCUR ERROR LIMIT

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

ANKISTk0fiESMlls SPIRAL.IS 374. 374.0 1.58 - -
.

CRUCIGENIA TETRAPEDIA 234. 233.7 0.99 - -

SCENEDESMUS DIMORPHUS 210. 210.4 0.89 - -

CRilCIGENIA APICULATA 187. 187.0 0.79 - -

MICRACTINlllM PilSIll.IIM 187. 187.0 0.79 - -

SCENEDESMUS OPOLIENSIS 152. 151.9 0.64 - -

SCENEDESMllS ARCllATils 140. 140.7 0.59 - -

SCENEDESMUS AfUNINATUS 117. 116.9 0.49 - -

00 CYSTIS PilSILLA 93. 93,5 0.39 - -

co GOLENKINIA PADIAlA 93. 93.5 0.39 - -

8 ACIINASTRilM HANTZSCHII VAR. FLilVIATILE 93. 93.5 0.39 - -

.E. TETRASTRUM SIAUROGENIAEFORME 93. 93.5 0.39 - -

.

TOTAL. NON-FILAMEN10llS 3974. 3973.7 16.78 - -

TOTAL CHLOROPHYTA 3974. 3973.7 16.78 - -

CHRYSOPHYTA

CENTRITRACTilS BELANOPHORilS 93. 93.5 0,39 - -

TOTAL CHRYSOPHYTA 93. 93.5 0.39 - -

CYAN 0PHYTA
NON -FILAMENT 0llS

MERISM 0 PEDIA TENUISSIMA 1776. 1776.5 7.50 - -

COELOSPHAERillM NAEHEl.IAHilM 1169. 116H.7 4.93 - -

MICROCYSlIS AERUGINOSA 374. 374.0 1.58 - -

TOTAL NON-FILAMENTOUS 3319. 3319.2 14.01 - -

CYAN 0PHYTA
FILAMENTOUS

APHANIZONENON FLOS-AQUAE 1557. 1556.8 6.57 - -

- - . __________

|
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SUMMARY OF PHYIOPt.ANKTON COMPOSITION, AkilNDANCE AND PERCEHI OCCllRRENCE
PROJECT NO: IEL11 STATION: 2 COLLECTION DA1E: 9-SEP-81 SCOPE TYPE: INVERTED

i

IEL11

TABLE B-17 (CONT.) 10WAELECTRIC
PHY10PLAteTON

SPECIES COMPOSITION

REPLICATES
(8/ML.)

MEAN PERCNT STANDARD 95% CONF i----------

TAXA A (8/Mt.) DCMIR ERROR LIMIT |
_______=- _ . - - -- ______ -- ______ =_ __ ________

OSCILLATORIA TEHillS 1080. 1079.9 4.56 - -

ANABAEHA FLOS-ADUAE 108. 107.5 0.45 - -

TOTAL FILAMENTOUS 2744. 2744.2 11.58 - -

T01AL CYANOPHYTA 6063. 6063.4 25.60 - -

EUGLEN0PHYTA

[ EUGLENA POLYMORPHA 47. 46.7 0.20 - -

O TOTAL. EUGLEHOPHYTA 47. 46.7 0.20 - - -

CRYPTOPHYTA

CRYP10MONAS OVATA 327. 327.2 1.38 - -

RHODUMI)NAS MIHtlIA VAR. NAHH0PLANCTICA 187. 187.0 0.79 - -

T01AL CRYPTOPHYTA 514. 514.2 ?.17 - -

.

TOIAl. PHYTOPl.ANKTON 236H8. 23488.0 100.00 - -

HUMBER OF SPECIES F0llND IN EACH REPLICATE 43

| 9 9 e
i
u _ _- . -___
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O O O
SUMMARY OF PHYTOPLANKTON COMPOSITION, Aft 0NDANCE, AND PERCENT OCCilkRFHCE
PRU. LECT NO: IEL11 STATION: 3 COLLECTION DAll: 9-SEP-81 SCOPE TYPE: INVERTED

IEL11
TABLE B-17 (CONT.) IOWAELECTRIC

PHYTOPLANKTON
SPECIES COMPOSITION

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (4/Mt.) OCCLIR ERROR LIMIT
_ __ = _ _ - - _ _ ______ ________ .. __ _ .____

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

BACILLARIOPHYTA
CENfRALES

SKELET0 NEMA POTAMOS 5423. 5422.9 25.19 - -

STEPHAN0DISCllS INVISITAltlS 4441. 4441.2 20.63 - -

CYCLOTELLA MENEGHINIANA 701. 701.2 3.26 - -

MELOSIRA GRANllLATA 608. 607.7 2.82 - -

MELOSIRA VARIANS 140. 140.2 0.65 - -

STEPHAN0DISCils N!AGARAE 47 46.7 0.22 - -

TOTAL CENTRALES 11360. 11360.1 52.76 - -

'

BACILLARIOPHYTA
PENNALES

m
.L NI17.SCHIA ACICULARIS 561. 561.0 2.61 - -

m NITZSCHIA PALEA 327, 327.2 1.52 - -

"
NAVICULA TRIPUNCTA1A 93. 93.5 0.43 - -

NAVICULA CRYPTOCEPHALA 47. 46.7 0.22 - -

NIT 2SCHIA LINEARIS 47. 46.7 0.22 - -

TOTAL PENNALES 1075, 1075.2 4.99 - -

TOTAL BACILLARIOPHYTA 12435. 12g35.4 57.76 - -

CHLOR 0PHYTA
NON -FILAMENTOUS

'

DIC1YDSPHAERIUM PULCHELLUM 748. 748.0 3.47 - -

ANKISIRODESMllS FAl.CATUS 654. 654.5 3.04 - -

ANKISTRODESMUS SPIRALIS 514. 514.2 2.39 - -

SCENEDESMllS AHilHilANS 386. 385.7 1.79 - -

PEDIASTRUM DUPLEX VAR. RETICULATUM 374. 374.0 1.74 - -

C LOE9Acilelen ' ira i ii C ti' 280. 280.5 1.30 - -

MICRACTINIUM PilSill.UM 1H7. 187.0 0.87 - -

SCENEDESMUS ACUMINA10S 164. 163.6 0.76 - -

TFTRASTRllM STAUROGENIAEFDPbE 140, 140.2 0.65 - -

AC11NASTRUM HANTZSCHII VAR. FLUVIATILE 140. 140.2 0.65 - -

-__
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SUMMARY OF PHYTOPl ANKTON COMPOSITION, ABilNDANCE, AND PERCFNT OCCURRENCE
PROJECT NO: IEL11 STAlION: 3 COLLECTION DAIL: 9-5EP-81 STOPE TYPE: INVERTED

IEL11
TABLE B-17 (CONT.) 10WAELECTRIC

PHYTOPLANKTON
SPECIES COMPOSTIJON

REPLIrATES
'4/ML>)

HEAN PERCNT STANDARD 95% CONF----------

TAXA A (4/Mt.) DCCllR ERROR LIMIT- _ _ . __ _ _ _ - - .
_

-

_

-

------ ----. ------ -------- ___
_

_

CRilCIGENIA APICULATA 93. 93.5 0.43 - -

SCHROEDERIA SETIGERA 93. 93.5 0.43 - -

SCENEfit St'llS 1.0HGilS H2. 81.H 0.38 - -

SCENEDESMUS INTERMEDIUS 58. 58.4 0.27 - -

TOTAL NON-FILAMENTOUS 3635. 3634.8 16.88 - -

TOTAL. CHl.OROPHYTA 3635. 3634.H 16.88 - -

CHRYSOPHYTA

.L CENIRITRACTilS 1<ELANOPH0ktlS 93, 93.5 0.43 - -
co
*

TOTAL CHRYSOPHYTa 93. 91.5 0.43 - -

CYAN 0PHYTA
NON-FILAMENTOUS

COELOSPHAERIUM NAEGELIANUM 1636. 1636.2 7.60 - -

MERISMOPETsIA TFNUISSIMA 1028. 1028.5 4.78 - -

MICROCYSTIS AERUGINOSA 234. 233.7 1.09 - -

TOTAL. HON-FILAMEN10HS 2898. 2898.5 13.46 - -

CYANDPHYTA
FILAMENIOUS

APHANIZONENON FLOS-A00AE 617. 617.1 2.87 - -

OSCILLATURIA TENilIS 388. 388.0 1.80 - -

ANABAENA SPP. 238. 238.4 1.11 - -

ANABAENA FLOS-AullAE 103. 102.8 0.48 - -

T01AL FILAMENTOUS 1346. 1346.4 6.25 - -

TOTAL. CYAN 0PHYTA 4245, 4?44.9 19.72 - - !
l

e G G



_ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ -
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SUMMARY OF PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT DLCtlRRENCE
PROJECT N01 IEL11 SIAYl0N: 3 COLLECTION DATE: 9-SEP-81 SCOPE TYPf: INVERIED

4

IEL11
TABLE B-17 (CONT.) 10WAELECIRIC

PHY10 PLANKTON
SPECIES COMPOS (TION

hEPLICATES
( t /Mt. . )

---- MEAN PERCNT STANDARD 95% CONF
TAXA A (l/Mt. - ) ()CCllR ERROR LIMIT

--- -- - ---- __--- ______ - = - - - - ______ ._-

EUfiLENOPHYTA
~

ELiliLENA POLYMORPHA 93. 93.5 0.43 - -

PHACils NORDSTEDTII 47. 46.7 0.22 - -

TOTAL EUGLENOPHYTA 140. 140.2 0.65 - -

PYRRHOPHYTA

GLEN 0DINIUM QUADRIDENS 93. 93.5 0.43 - -

co.

' * TOTAL. PYRRHOPHYIA 93. 93.5 0.43 - -

CRYPTOPHYTA4

RHODOMONAS HINUTA VAR. NANNOPLANCTICA 374. 374.0 1.74 - -

CRYPT 0MONAS OVATA 234. 233.7 1.09 - -

TOTAL CRYPT 0PHYTA 608. 607.7 2.82 - -

TOTAL. PHYTOPl.ANKTON 21530. 21530.5 100,00 - -

NilMBER OF SPECIES FOUND IN EACH REPLICATE 38

|
|

_ _ _ _ _ _ _ _ _ _ _ _ _ _
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SUMMARY OF PHYTOPLANKTON COMPOSIIIDH, A8tlNDANCE, AND PERCENI OCCURRENCE
PROJECI NO: IEL11 STATION: 4 COLLECTION DATE: 9-SEP-81 SCOPE TYPEI INVERTED -

IEL11
TABLE B-17 (CONT.) 10WAELECTRIC

PHYIOPLANKTON
SPECIES COnPOSITION

REPLICAIES
(t/ML.)

-- --- MEAN PERCNT STANDARD 95% CONF
TAXA A ( t /ML . ) OCCUR ERROR LIMIT

_ __ _
--

_

-- - - --------

BACILLARIDFMYTA
CENTRALES

SKELET0 NEMA POT.'.MOS 4394. 4394.5 23.38 - -

STEPHAN0DISClis INUISITAltlS 2898. 2898.5 15.42 - -

MELOSIRA GRANULATA 1356. 1355.7 7.21 - -

CYCLOIELLA MENEGHINIANA 374. 374.0 1.99 -
.

HELOSIRA AMBIGUA 187. 187.0 1.00 - -

MElOSIRA VARIANS 93. 9 3 . ', 0.50 - -

TOTAL CENTRALES 9303. 9303.2 49.50 - -

BACILLARIOPHYTA
PINHALES

NI17SCHIA ACICULARIS 167. 467.5 2.49 - -

NITZSCHIA SPP. 187. 187.0 1.00 - -

NIIISCHIA PALEA 187. 187.0 1.00 - -

NAVICULA TRIPilHCIATA 93. 93.5 0.50 - -

NAVIOULA CRYPTOCEPHALA 47. 46.7 0 25 - -

NAVICULA CAPITATA 47. 46.7 0.25 - -

HITZSCHIA LINEARIS 47. 46.7 0.25 - -

DIATOMA VUtGARE 47. 44.7 0.25 - -

; TOTAL FENNALES 1122. 1122.0 5.97 - -

l TOIAl. BACILLARIOPHYTA 10425. 10425.1 55.47 - -

CHLOR 0PHYTA
NON-FILAMENTOUS

DICTYOSPHAERIUM PULCHELLUM 888. 888.2 4.73 - -

ANKISIRODESMlls FALCATUS 654. 654.5 3.48 - -

SCENEDESMUS ABUNDANS 491. 490.9 2.61 - -

ANKISTRODESMlls SPIRAL.IS 421. 420.7 2.24 - -

PEDIASTRUM DilPLEX VAR. RETICULATUM 374. 374.0 1.99 - -

PEDIAS1 BORYAHUM 3/4. g 374.0 1.99 - - g



-. ,,. A

O O O
SUMMARY OF PHY10 PLANKTON COMPOSITION, ABUNDANCE, AND PERLENT OCCURRENCE

)
PROJECT NO: IEL11 STATION: 4 COLLECIION DATE: 9-SEP-81 SCOPE TYPFi INVERTED

IEL11
10WAELECTRIC

TABLE B-17 (CONT.) PHYTOPLANKTON
SPECIES COMPOSITION

REPLICATES
( t /Mt. . )

- MEAN PERCNT STANDARD 95% CONF--- -

TAXA A (t/Hl.) OCCUR ERROR LIMIT
_

, _

_ __

_
_

_

CRilCIGENIA APICllLATA 234. 233.7 1.24 - -

ACTI.1ASTRUM HANTZSCHII VAR. FLUVIATILE 234. 233.7 1.24 - -

SCENEDESMUS ACllMINATilS 152. 151 9 0.81 - -

MICRACTINIUM PUSILLUM 140. 140.2 0.75 - -

SCENEDESMUS OPOLIENSIS 117. 114.9 0.62 - -

SCENEDESMUS DIMORPHUS 105. 105.2 0.56 - -

SCENEDESMUS ARCUATUS 70. 70.1 0.37 - -

SCENEDESMUS DENTICULATUS 47. 46.7 0.25 - -

TOTAL. NON-FILAMENTOUS 4301. 4301.0 22.89 - -

TOTAL CHLOROPHYTA 4301. 4301.0 22.89 - -

$
CYANOPHYTA

NON-FILAMENTDUS

COELOSPHAERIUM NAEGELIANUM 1169. 1168.7 6.22 - -

MERISMOPEfilA TENilISSTMA 935. 935.0 4.98 - -

MICROCYSTIS AERUGINOSA 374. 374.0 1.99 - - .

TOTAL NON-FILAMENIOUS 2478. 2477.7 13.18 - -

CYAN 0PHYTA
FILAMENT 0US

APHANIZ0MENON FLOS-AGUAE 388. 388.0 2 06 - -

ANABAENA SPP. 201, 201.0 1.07 - -

OSCILLATORIA TENUIS 196. 196.3 1.04 - -

ANABAENA FL.0S-A00AE 103. 102.8 0.55 - -

TOTAL FILAMENT 0US 888. 888.2 4.73 - -

TOTAL CYANOPHYTA 3366. 3366.0 17.91 - -

EUGLENOPHYTA

EUGLENA POLYMORPHA 93. 93.5 0.50 - -

._. ._ _. ._
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SUMMARY OF PHYTOPLANKTON COMPOSIIl0N, ABilNDANCE, AND PERCENT OCCilRRENCE
PROJECT NO: IEL11 STA1 ION: 4 COLLECTION DATE: 9-SEF'-81 SLOPE TYPE: INVERTED

IEL11
IOWAELECTRIC

TABLE B-17 (CONT.) PHYTOPLANKTON
SPECIES COMPOSITION

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF
TAXA A ( 4 /Mt. . ) HCCllR ERROR LIMIT

- - - - _

TOTAL EutiLENOPHYTA 93. 93.5 0.50 - -

PYRRHOPHYTA

PERIDINIUM SPP. 47. 46.7 0.25 - -

TOTAL PYRRHOPHYTA 47. 46.7 0.25 - - -

CRYPTOPHYIA

E CRYPT 0MONAS DUA1A 327. 327.2 1.74 - -

E RHODOMONAS HINtilA VAR. NAHHOPLANCIICA 234. 233.7 1.24 - -

cn
TOTAL CRYPTOPHYTA 561. 561.0 2.99 - -

TOIAl PHYTOPL5NKTON 18793. 18793.3 100.00 - -

HUMBER OF SPECIES FOUND IN EACH REPLICATE 39

.

O O O
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SUMMAPY OF PHYIOPIANK10N COMPOSITION, ARUNDANCE, AND PERCENT OCCURRENCE
PROJECT NO: IEL11 STATION: 5 COLLECTION DATE: 9-SEP-81 SC0FE TYFE: INVERTED

IEL11
TABLE B-17 (CONT.) IOWAELECTRIC

PHYf0 PLANKTON
SPECIES ConPUSITION ;

REPLICATES
(t/nl.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (4/ML.) OCCUR ERROR LIMIT
- - - - - - - - - - - - - --------------- ___------------- ------ -------- - --

_ ---

BACILLARIOPHYTA
CENTRALES

STEFHAN0 DISCUS INVISITATUS 4722. 4721.7 21.11 - -

SNELFTONENA P0fAMOS 3693. 3693.2 16.51 - -

MELOSIRA GRANULATA 888. 888.2 3.97 - -

CYt'LOTELLA MENEGHINIANA 654. 654.5 2.93 - -

STEPHAN0 DISCUS NIAGARAE 140. 140.2 0.63 - - '
MELOSIRA VARIANS 93. 93,5 0.42 - -

73 STEFHAN0 DISCUS TENUIS 93. 93.5 0.42 - -

[h TOTAL CENTRALES 10285. 10284.9 45.98 - -

|
| BACILLARIOPHYTA

FENNALES

NITZSCHIA ACICULARIS 748. 743.0 3.34 - -

HITZSCHIA PALEA 421, 420.7 1.88 - -

HITZSCHIA HANTZSCHIANA 280. 280.5 1.25 - -

NAVICULA TRIPUNCTATA V3. 93.5 0.42 - -

NITZSCHIA DISSIPATA 93. 93.5 0.42 - -

NAVICULA VIRITIULA 47. 46.7 0.21 - -

|HI12SCHIA FRUSTULUM 47. 46.7 0.21 - -

NAVICULA CRYPTOCEPHALA 47. 46.7 0.21 - -

NAVir0LA SALINARUM VAR. INTERHEDIA 47. 46.7 0.21 - -

TOTAL PENNALES 1823. 1823.2 8.15 - -

TOTAL BACILLARIOPHYTA 12108. 12108.1 G4.13 - -

CHLOROPHYTA
NON-FILAMENTOUS

DICTYOSFHAERIUM PULCHELLUM 1449. 1449.2 6.48 - -

ANKISTRODESMUS FAl.CATUS 701, 701.2 3.14 - -

E.CENEDESMUS ABUNDANS 397. 397.4 1.78 - -

PEDIASTRUM DUPLEX UAR. RETICULATUM 374. 374.0 1.67 - -



s

SUMMARY OF PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCURRENCE
PROJECT H0 IEL.11 STATIUH: 5 COLLECTION DATE: 9-SEP-81 SCOPE TYPE: INVERTED

IEL11
TABLE B-17 (CONT.) 10WAELECTRIC

PHYTOPLANKTON
SPECIES COMPOSITION

REPLICATES
(l/ML,)

-- - MEAN PERCNT STANDARD 95% CONFTAXA A (4/Mt.) DCCllR ERROR LIMIT
___- ___-_

---- -

------ .. __ _

AHKISTRODESMlls SPIRALIS 280. 280.5 1.25 - -

ACTINASTRUM HANIZSCHII VAR. FLUVIATILE 245. 245.4 1 10 - -

SCENEliFSnUS ACllMINATUS 210. 210.4 0.94 - -

PEDIASTRUM BORYANUM 187. 187.0 0.84 - -

SCENEDESMUS ARCilATUS 117. 116.9 0.52 - -

SCENEDEShUS OPOLIENSIS 105. 105.2 0.47 - -

; MICRACTINIllM PilSit LUM 93. 93.5 0.42 - -

'
SCENEDESMUS DENTICULATUS 93. 93.5 0.42 - -

SCENEDESMUS DIMORPHUS 93. 93.5 0.42 - -

SCENEDESMUS QUADRICAUDA 58. 58.4 0.26 - -

? TOTAL. NON-FILAMENIOUS 4406. 4406.1 17.70 - -

. G
| o TOTAL CHLOROPHYTA 4406. 4406.1 19.70 - -

|
' CYANOPHYTA
| NON-FILAMENTOUS

COELOSFHAERIUM NAEGELIANUM 2805. 2005.0 12.54 - -

MERISM 0 PEDIA TENUISSIMA 701. 701.2 3.14 - - '
MICR0 CYSTIS AERUGINOSA 280. 280.5 1.25 - -

T0fAl. HON-FILAMENIOUS 3787. 3786.7 16.93 - -

CYAN 0PHYTA
FILAMENT 0US

ANAPAEHA SPP. . 482. 481.5 2.15 - -

APHANI70MENON Ft.0S-A00AE 430. 430.1 1.92 - -

OSCILLATORIA TENUIS 248. 247.8 1.11 - -

ANABAENA FtOS-AullAE 112. 112.2 0.50 - -

TOTAL FILAMENTOUS 1272. 1271.6 5.69 - -

TOTAL CYANOPHYTA 5058. 5058.3 22.61 - -

EUGLEHOPHYT g
EUGLENA LYM0FFHA 140. 140.2 0.63 - -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ _ _
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O O O
SUMMARY OF PHYTOPt AMKTON COMPOSITION, ABlMDANCE, AND PERCENT OCCIRRENCE i

'

PROJECT NO: IEL11 STATION: 5 COLLECTION DATE: 9-SEP-81 SCOPE 1YPE: INVERTED
'

1

IEL11
TABLE B-17 (CONT.) IOWAELECTRIC

FHYT0 PLANKTON,

SPECIES COMPOSITION

REPLICATES
(4/ML.)

- MEAN PERCNT STANDARD 95% CONF-----
i

TAXA A ( 6 /MI. . ) DCCtR ERROR LIMIT
; =_._- - - -___ -_

EUGLENA ACilS 93. 9'i . 5 0.42 - -
,

4

TOTAL EUGLENOPHYTA 234. 233.7 1.05 - -
,

|

f CRYPTOPHYTA |

RHODOMONAS MINUTA VAR. NANNOPLANCTICA 561. 561.0 2.51 - -

1

i TOIAL CRYPTOPHYTA 541. 561.0 2.51 - -

| 7
G3

'

" TOTAL PHYTOPLANKTON 22367. 22367.3 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REFtICATE 40

! -

!

|
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EUMMAPY OF PHYTOFLANETON COMPOLITION, ABUNDANCE, AND PERCENT OCCU6RENCE
PROJECT NO: IF t.11 STATIUdl 1 COLLECTION DATE1 22-SEP-81 SCOPE TYPE: INVERTED

TABLE B-18 IEL11
IOWA ELECTRIC
PHYTCfLANKTGN

SPECIES COMFOSITION

REFtICATES
(t/Mt,)

MEAN PERCNT STANDARD 95% CONF
TAXA A ( l /MI. . ) DCCllR ERROR LIMIT

_

_ _

BACILLARIOPHYTA
CENTPALES

SFELETONEMA POTAMOS 63579. 63579.3 38.10 - -

STEPHAN0DISCllS INVTSIIATilS 23998. 23998.1 14.38 - -

CYCLOTELLA MENEGHINIANA 7792. 7791.6 4.67 - -

MELOSIRA GRANUIATA 1870 1870.0 1.12 - -

hELOSIPA AMBIGUA 935. 935.0 0.56 - -

STEPHAN0 DISC 81S TENilIS 623. 623.3 0.37 - -

to STEFHAH0 DISCUS HIAGARAE 623. 623.3 0.37 - -

c' RHIZOSOLENIA ERIENSIS 312. 311.7 0.19 - -

TOTAL CENTRALES 99732. 99732.3 59.76 - -

BACILLARIDFHYTA
PENNALES

NITISCHIA ACICULARIS 2805. 2005.0 1 68 - -

NITZSCHIA PALEA 935. 935.0 0.56 - -

HIT 7SCHIA LINEARIS 623. 623.3 0.37 - -

DI ATOMA Vill GARE 312. 311.7 0.19 - -

HITZSCHIA HANT7SCHIANA 312. 311.7 0.19 - -

TOTAL. PENNALES 4987. 4986.6 2.99 - -

TOTAL BACILLARIOPHYTA 104719. 104718.9 62.75 - -

CHLOR 0PHYTA
NON-FILAMENT 0US

FEDIASTRUM OUPLEX VAR. RETICULATUM 7480. 7479.9 4.48 - -

DICTYOSPHAERIUM PUI.CHEttilM 74H0. 7479.9 4.48 - -

ACTINASTRUM HANTZSCHII uAR. FLUVIATILE 1483. 1480.4 0.89 - -

TETRASTRilM STAllROGENIAEFORME 1402. 1407.5 0.84 - -

FEDIASTRUM BORYANUM 1247. 1246.7 0.75 - -

SCENELFSMUS ACllMlHATUS 1169. 1168.7 0.70 - -

CRUCI A APICULATA 1091 g 1090.8 0.65 - - g
__ - - - - - - - - - - - - -- -
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SUMMARY OF PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCURRENCE
FPOJECT NO: IEL11 STATION: 1 COLLECTION DATE: 22-SEP-81 SC0FE TYFE1 INVERTED

IEL11
TABLE B-18 (CONT.) IOWA ELECTRIC

FHYTOPLANKTON
SPECIES COMPOSITION

REFtICATES,

i (4/ML.)
MEAN FERCNT STANDARD 95% CONF

TAXA A (t/ML.) DCCUR ERROR LIMIT
__ -- ---- ----- . __ - ___ .. - -_

MICRACTINIUM PUSillUM 935. 935.0 0.56 - -
,

' ANKISTPODESMUS SPIRALIS 935. 935.0 0.56 - -

SCENEDESMUS ABilNDANS 857. 857.1 0.51 - -

SCENEDESMUS ARCUATUS 779. 779.2 0.47 - -
,

ANtISTRODESMUS FALCATUS 623. 423.3 0.37 - -

SCENE 0ESMUS 000LIENSIS 467. 467.5 0.28 - -

Cl0SIERIOPSIS I.ONGISSIMA VAR. TROPICA 312, 311.7 0.19 - -

GOLENKINIA RADIATA 312. 311.7 0.19 - -

LAGERHEIMIA QUADRISETA 312. 311.7 0.19 - -

TETRASTRUM HETER 0CANTHUM 312. 311.7 0.19 - -

i cm

; g TOTAL NON-FILAMENT 0US. 27193. 27192.6 16.29 - -

"
TOTAL CHLOROPHYTA 27193. 27192.6 16.29 - -

C', ANOPHYT A
,
~

NOW-FILAMENTOUS

COELOSPHAERIUM NAEGELIANUM 23375. 23374.8 14.01 - -

MERISM 0 PEDIA TENUISSIMA 3117. 3114.6 1.87 - -

MICROCYSTIS AERUGINOSA 2493. 2493.3 1.49 - -

MERISM 0 PEDIA SPP. 1247. 1246.7 0.75 - -

TOTAL NON-FILAMENTOUS 30231. 30231.4 18.12 - -

CYANOPHYTA
FILAMENT 00S

ANABAENA SPP. 810. 810.3 0.49 - -

APHANI70MENON FLOS-A00AE 748. 748.0 0.45 - -

ANABAENA FLOS-A00Ai 374. 374 0 0.22 - -

T0fAL FILAMENTOUS 1932. 1932.3 1.16 - -

TOTAL CYAN 0PHYTA 32164. 32163.7 19.27 - -

EUGLENOPHYTA

EUGLENA POLYMORPHA 623. 623.3 0.37 - -
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SUMMARY OF PHYTOPIAHKTON COMPOSIIION, ABUNDANCE, AND PERCENT OCCURRENCE
PROJECT NO: IEL11 STATION: 1 COLLECTION DATE: 22-SEP-81 SCOPE TYPE: INVERTED .

TABLE B-18 (CONT.) IEL11
IOWA ELECTRIC
PHYTOPLANKTON

SPECIES COMPOSITION

RE.'LICATES
| 84/ML.)
! ---------- MEAN PERCNT STANDARD 95Z CONF
l TAXA A (t/ML.) OCCUR ERROR LIMIT

--

_ _- __ ==----- ------ _

!

TOTAL EUGLENOPHYTA 623. 623.3 0.37 - - )

PYRRHOPHYTA

CERA11UM CORHUTUM 312. 311.7 0.19 - -

TOTAL PYRRHOPHYTA 312. 111.7 0.19 - -

CRYPTOPHYTA
cn
J. CRYPT 0HONAS OVATA 1247. 1246.7 0.75 - -

I

yg Ril0DOMONAS HINUTA VAR. NANNOPLANCTICA 623. 623.3 0.37 - -

TOTAL CRYPTOPHYTA 1870. 1870.0 1.12 - -

!

|TOTAL PHYI0 PLANKTON 166880. 166880.7 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 41
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SUMMArt OF PHYTOPLANKTON COMPOSITION, ABUNDANCE. AND PERCENT OCCllRRENCE
FPOJECT rdO: IEL11 STATION: 2 COLLECTION DATE: 22-SEP-81 SCOPE TYPE: INVERTED

IEL11
TABLE B-18 (CONT.) IOWA ELECTRIC

PHYTOPLANKTON
SPECIES COMPOSITION

REPLICATES
(t/ML.)

MEAN FERCNT STANDARD 952 CONT----------

TAXA A (t/ML.) DCCt)R ERROR LIMIT
--- _- --

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

BACILLARIOPHYTA
CEHlPALE'i

SFELETONEMA POTAMOS 107212. 107212.2 42.01 - -

STEPHAN0DISCt!S INVISITAlllS 48931. 48931.2 19.17 - -

CYCLOTELLA MENEGHINIANA 10597. 10596.6 4.15 - -

MELOSIRA GRANtitATA 4987. 4984.6 1.95 - -

MELOSIRA AMBIGUA 1558. 1558.3 0.61 - -

STEPHAN0DISCtlS NIAGARAE 312. 311.7 0.12 - -

TOTAL CENTRALES 173597. 173596.6 68.01 - -

$
BACILLARIOPHYTA

PENT! ALES .

NITZSCHIA ACICULARIS 4052. 4051.6 1.59 - -

NITZSCHIA PALEA 1247. 1246.7 0.49 - -

NITZSCHIA SPP. 935. 935.0 0.37 - -

NAUICULA IRIPUNCTATA 312. 311.7 0.12 - -

NITZSCHIA FRUSTULUM 312. 311.7 0.12 - -

NAVICllLA SPP. 312. 311.7 0.12 - -

G0nPHONEMA PARPULUM 312. 311.7 0.12 - -

TOTAL PENHALES 7480. 7479.9 2.93 - -

TOTAL BACILLARIOPHYTA 181076. 181076.5 70.94 - -

L!LOROPHYTA
NON-FILAMENTOUS

PEDIASTRUM DUPLEX VAR. RETICULATUM 4987. 4986.6 1.95 - -

DICTYOSPHAERIUM PULCHELLllM 4987. 4986.6 1.95 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 2026. 2025.8 0.79 - -

SCENEDESMUS ABilNDANS 2026. 2025.H 0.79 - -

CRUCIGENIA APICULATA 1247. 1246.7 0.49 - -

CRUCIGENIA TETRAPEDIA 1247. 1244.7 0.49 - -

ANKISTRODESMUS SPIRALIS 1247. 1246.7 0.49 - -



8
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SUMMARY OF PHYTOPLANKTON COMPOSITION, AbilNDANCE, AND PERCENI OCCURRFNCE
FROJECT NO: IEL11 STATI0H: 2 COLLECTION DATE: 22-SEP-81 SCOPE TYPE: INVERTED

.

IEL11
TABLE B-18 (CONT.) 10uA ELECTRIC

PHYTOPLANKTON
SPECIES COMPOSITIDH

REPLICATES
(t/ML.)

--==- MEAN PERCNT STANDARD 95% CONF
TAXA A ( t /Mt. . ) OCCtlR ERROR LIMIT

,,,,,,

PEDIASTRtlM BORYANUM 1747 1246.7 0.49 - -

ANKISTRODESMUS FALCATUS 1247. 1246.7 0.49 - -

SCENEDFSMUS ACllMINATilS 1091. 1090.8 0.43 - -

TETRASTRUM STAUROGENIAEFORME 701. 701.2 0.27 - -

SCENEDESMUS LOHGilS 623. 623.3 0.24 - -

SCENEDESMUS INTERMEDIUS 545. 545.4 0.21 - -

SCENEDESMllS DIM 0RPHUS 390. 389.6 0.15 - -

KIRCHNERIELLA LUNARIS 312. 311.7 0.12 - -

SCHROEDERIA SETIHERA 312. 311.7 0.12 - -

TOTAL NON-FILAMENT 0US 24232. 24231.8 9.49 - -p
% TOTAL CHLOROPHYTA 24232. 24231.8 9.49 - -

CYANOPHYTA
NON-FILAMENT 0US

COELOSPHAERIUM NAEGELIANUM 38958. 38957.9 15.26 - -

MERISM 0 PEDIA TENUISSIMA 1870. 1870.0 0.73 - -

MICROCYSTIS AERUGINOSA 1870. 1870.0 0.73 - -

TOTAL NON-FILAMENTOUS 42698. 42697.9 16.73 - -

CYANOPHYTA
FILAMENT 0US

.

APHANIZ0MENON FLOS-AGUAE 3023. 3023.1 1.18 - -

OSCILLATORIA TENilIS 1621. 1620.7 0.63 - -

ANABAENA FLOS-AQUAE 997. 997.3 0.39 - -

ANABAENA SPP. 654. 654.5 0.26 - -

TOTAL FILAMENTOUS 6296. 6295.6 2.47 - -

TOTAL. CYANOPHYTA 48993. 48993.5 19.20 - -

EUGLENOPHYTA

EUf>LEN LYMORPHA 312. 311.7 0.12 - -



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

O O O
SUMMARY OF PHYTOPLANKTON COMPOSITIDH, ABUNDANCE, AND PERCENT OCCURRENCE
PROJECT NO: IEL11 STATION: 2 COLLECTION DATE: 22-SEP-81 SCOPE TYPE: INVERTED

TABLE B-18 (CONT.) IEL11
| IOWA ELECTRIC

PHYTOPLANKTON
SPECIES COMPOSITIDW'

!

REPLICATES
(4/ML.)

- --- MEAN FERCNT STANDARD 95% CONF
! TAXA A (t/ML.) OCCIR ERROR LIMIT

___ _. ___ _ __ __ = __ =_-

TOIAL EUGLENOPHYTA 312. 311.7 0.12 - -
.

CRYPTOPHYTA .

,

CRYPT 0MONAS OVATA 623. 623.3 0.24 - - '

y TOTAL CRYPTOPHYTA 623. 623.3 0.24 - -
,

i G
u

TOTAL PHYTOPLANtTON 255237. 255236.8 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 38

P



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _____

m

SUMMARY OF PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCURRENCE
PROJECT N0: IEL11 STATION: 3 COLLECTION DAIE: 22-SEP-81 SCOPE TYFE INVERTED

TABLE B-18 (CONT.) IEL11
IOWA ELECTRIC
PHYTOPLANkTON

SPECIES COMPOSITION

REPLICATES
(4/Mt.)

- ----- MEAN PERCNT STANDARD 95% CONF
TAXA A (t/ML.) OCCUR ERROR LIMIT

--- _ . - _ _ _ - _ _ ____ -_ -___ _--------------- _ - _ _ _ ------ . . --- _-

BACILLARIOPHYTA
CEN1 RALES

ELELETONEMA POTAMOS 90071. 90070.7 32.84 - -

STEPHAN0DISCtlS INVISITATUS 53606, 53406.1 19.55 - -

CYCLOTELLA MENEGHINIANA 16207. 16206.5 5.91 - -

MELOSIRA GRANUtATA 6545. 6544.9 2.39 - -

MELOSIRA AMBIGUA 1870. 1870.0 0.68 - -

STEPHAN0 DISCUS NIAGARAE 6?3. 623.3 0.23 - -

y MELOSIRA VARIANS 623. 623.3 0.23 - -

h TOTAL CENTRALES 169545. 169544.9 41.82 - -

DACILLARIOPHYTA
PENNALES

HITZSCHIA ACICULARIS 5922. 5921.6 2.16 - -

NITZSCHIA PALEA 3740, 3740.0 1.36 - -

NITZSCHIA SPP. 1558. 1558.3 0.57 - -

NITZSCHIA HANTZSCHIANA 623. 623.3 0.23 - -

NAVICULA CRYPTOCEPHALA 312. 311.7 0.11 - -

NITZSCHIA FRUSTUI.UM 312. 311.7 0.11 - -
,

NAVICULA SALINARUM VAR. INTERMEDIA 312. 311.7 0.11 - -

DIATOMA VULGARE 312. 311.7 0.11 - -

NAVICULA CAPITATA 312. 311.7 0.11 - -

TOTAL. PENHALES 13402. 13401.5 4.89 - -

TOTAL BACILLARIOPHYTA 182946. 182946.5 66.71 - -

CHLOR 0PHYTA
NON-FILAMENTOUS

DICTYOSPHAERIUM PULCHELLUM 9817. 9817.4 3.58 - -

PEDIASTRUM DUPLEX VAR. RETICULATUM 4987. 4986.4 1.82 - -

MICRACTINIUM PUSILLUM 3272. 3272.5 1.19 - -

ACTINA IN HANTZSCHII VAR. FLilVIATILE 3117. g 3116.6 1.14 - - g



_ _ - _
_ __

O O O
SUMMARY OF FHYT0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCURRENCE

i PROJECI NO: Ift11 STATIDH: 3 COLLECTION DATE: 22-SEP-81 SCOPE TYPEI INVERTED

'

IEL11
TABLE B-18 (C0fT.) 109A ELECTRIC

PHYTDPLANKTON
SPECIES COMPOSITION

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) DCCUR ERROR LIMIT

------ _-- - _- __ =--- -- _____= =_ _ ___ _ =_ _

ANKISTR0hfSMUS FAL.CATUS 2182 2181.6 0.80 - -

SCENEDESMUS ABUNDANS 2026. 2025.8 0.74 - -

CRUCIGENIA APICULATA 1870. 1870,0 0.68 - -

SCENEDESMUS ACUMINATUS 1091. 1090.8 0.40 - -

SCENEfiFSMllS OPOLIFHSIS 701. 701.2 0.26 - -

ANEISTRODESMUS SPIRALIS 623. 623.3 0.23 - -

SCENEDESMUS INTERMEDIllS 467. 467.5 0.17 - -

TOTAL NON-FP AMENT 00S 30153. 30153.4 10.99 - -

os TOTAL. CHLOROPHYTA 30153. 30153.4 10.99 - -

E
")CYANOPHYTA

NON-FILAMENT 0US

COELOSPHAERIUM NAEGELIANUM 44256. 44256.2 16.14 - -

MERISM 0 PEDIA TENillSSIMA 6857. 6856.6 2.50 - -

MICROCYSTIS AERUGINOSA 1247. 1246.7 0.45 - -

TOTAt NON-FILAMENT 0US 52359. 52359.5 19.09 - -

CYAN 0PHYTA
FILAMENTOUS

OSCILLATORIA TENUIS 4519. 4519.1 1.65 - -

APHANIZOMF.NON FLOS-ADUAE 2556. 2555.6 0.93 - -

ANABAEHA FLOS-A00AE 1278. 1277.8 0.47 - -

| ANABAENA SPP. 436. 436.3 0.16 - -

TOTAL FILAMENTOUS 8789. 8788.9 3.20 - -

TOTAL CYANOPHYTA 61148. 61148.4 22.30 - -

TOTAL PHYTOPLANKTON 274248, 274248.3 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 34



. _ _ _ - _ _ _____-- . _____________ _______ _ _-_

W

SUMMAkY OF PHY10Pt AffKION COMPOSITION, ABUNDANCEe AND PERCENI OCCURRENCE
PROJECT NO: IEL11 STATION: 4 COLLECTION DATE: 22-SEP-81 SCOPE TYPE: INVERTED

IEL11
TABLE B-18 (CONT.) IDWA ELECTRIC

PHYT 0 PLANKTON
SPECIES COMPOSITION

REFLICATES
(4/ML.)

--=- - MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) DCCilR ERROR LIMIT

_ ___ -------- --- =__------------- _-_ ------ ------- _ -
--

.

BACILLARIOPHYTA
CENTRALES

SFELETONEMA POTAMOS 83837. 83837.5 30.90 - -

STEPHAN0DISCliS INVISTTATils 638/1. 63891.0 23.55 - -

CYCLOTELLA MENEGHINIANA 13402. 13401.5 4.94 - -

MELOSIRA GRANULATA 5610 5409 9 2.07 - -

MELOSIRA AMBIGUA 2182. 2181.6 0.80 - -

STEPHAH0 DISCUS NIAtiARAE 623. 623.3 0.23 - -

TOTAL CENTRALES 169545. 169544.9 62.49 - -

8
BACILLARIOPHYTA

FENNALES -

NITISCHIA ACICULARIS 8103. 8103.3 2.99 - -

NITZSCHIA PALEA 1740. 3740.0 1.38 - -

NITZSCHIA HANTZSCHIANA 623. 623.3 0.23 - -

NAVICULA CRYfTOCEPHALA 312. 311.7 0.11 - -

NITZSCHIA LINEARIS 312. 311.7 0.11 - -

NAVICllLA DECilSSIS 312. 311.7 0.11 - -

GOMPl10 NEMA PARVULUM 312. 311.7 0.11 - -

TOTAt. PENHALES 13713. 13713.2 5.05 - -

TOTAL BACILLARIOPHYTA 183258. 183258.1 67.55 - -

CHLOR 0PHYTA
NON-FILAMENT 0US

DICTY0SPHAERIUM FULCHELLUM 11064. 11064.1 4.08 - -

CRilCIGENIA APICULATA 3428. 3428.3 1.26 - -

ANKISTRODESMUS FALCATUS 3117. 3116.6 1.15 - -

SCENFDESMUS ABilNDANS 2883. 2882.V 1.06 - -

ACTINASTRUM HANTZSCHII VAR. FLUV'ai!LE 2805. 2005.0 1.03 - -

PEDIAS1RilM DUPLEX VAR. RETICULATUM 2493. 2493.3 0.92 - -

SCENEDESMUS ACUMINATUS 1636. 1636.2 0.60 - -

e 9 O
. _ - - - --- - - - - -



._____ - - __ _ ____ . _ _ _ _ _ _ _ _ __ ____ _

O O O
SUMMARY OF PHYTOPl.ANKTON COMPOSIT;0Nr ABUNDANCE, AND PERCENT OCCURRENCE
PROJECT NO: IEL11 STATION: 4 COLLECTION DATE: 22-SEP-81 SCOPE TYPE: INVERTED - -- - - - --- - -- _-. -

IEL11
TABLE B-18 (CONT.) IOWA ELECTRIC

PHYTOPLANKTON
SPECIES COMPOSITION

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF-= ---

TAXA A (t/ML.) OCCUR ERROR LIMIT
--- _-__- _ --- ____ -------- -. --------

CRUCIGENIA TETRAPEDIA 1558. 1558.3 0.57 - -

SCENEDESMUS ARCUATUS 1402. 1402.5 0.52 - -

ANKISTRODESMUS SPIRALIS 1247. 1246.7 0.46 - -

SCENEDESMUS OPOLIENSIS 779. 779.2 0.29 - -

CLOSTERIDPSIS LONGISSIMA VAR. TROPICA 623. 623.3 0.23 - -.

SCHROEDERIA SETIGERA 623. 623.3 0.23 - -

TETRASTRilM STAllR00ENIAEFORME 623. 623.3 0.23 - -

SCENEDESMUS LONGUS 545. 545.4 0.20 - -

SCENEDESMUS QUADRICAllDA 390. 389.6 0.14 - -

TETRASTRUM HETER 0CANTHUM 312. 311.7 0.11 - -

TOTAL NON-FILAMENTOUS 35530. 35529.6 13.10 - -

~
TOTAL CHLOROPHYTA 35530. 35529.6 13.10 - -

CYANOPHYTA
NON-FILAMENTOUS

COELOSPHAERIUM NAEGELIANUM 31166. 31166.3 11.49 - -

MERISM 0 PEDIA TENUISSIMA 7792. 7791.6 2.87 - -

MICROCYSTIS AERUGINOSA 3428. 3428.3 1.26 - -

TOTAL NON-FILAMENTOUS 42386. 42386.2 15.62 - -

CYAN 0PHYTA
FILAMENTOUS

APHANIZOMENON FLOS-AQUAE 3491. 3490.6 1.29 - -

OSCILLATORIA TENUIS 3023. 3023.1 1.11 - -

ANABAENA SPP. 2618. 2618.0 0.96 - -

ANABAENA FLOS-AGUAE 997. 997.3 0.37 - -

TOTAL FILAMENTDUS 10129. 10129.1 3,73 - -

,

TOTAL CYAN 0PHYTA 52515. 52515.3 19.36 - -

TOTAL PHYTOPLANKTON 271303. 271303.0 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 37



- - - _ _ - - _ - _ - - _ _ _ - _ _ _ .-___ _ _ _ _ _ _ _ _ _ _ _

,

SUMMARY OF F'HYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCURRENCE
PROJECT NO: IEL11 STATION: 5 COLLECTION DATE: 22-SEP-81 SCOPE TYPE: INVERTED - - - - --- --

IEL11
TABLE B-18 (CONT.) pyy0INNN

SPECIES COMFOSITION

REPLICATES
( 8 /MI. . )

MEAN PERCNT STANDARD 95% CONF
TAXA A (8/HL.) DCCUR ERROR LIMIT

BACILLARIOPHYTA
CENTRALES

SKELET0 NEMA POTAMOS 68878. 68877.6 29.98 - -

SIEPHAN0 DISCUS INVISITATUS 56723. 56722.8 24.69 - -

CYCLOTELLA MENEGHINIANA 7168. 7168.3 3.12 - -

MELOSIRA GRANULATA 4987. 4986.6 2.17 - -

NELOSIRA AMBIGUA 1247. 1246.7 0.54 - -

MELOSIRA VARIANS 623. 623.3 0.27 - -

? STEPHAN0 DISCUS NU3ARAE 623. 623.3 0.27 - -

STEPHAN0 DISCUS TL. alls 312. 311.7 0.14 - -g
"

T01AL CENTRALES 140560. 140560.2 61.18 - -

BACIll iiRIOPHYTA
PENHALES .

NITZSCHIA ACICULARIS 12155. 12154.9 5.29 - -

NITZSCHIA PALEA 4987. 4984.6 2.17 - -

HITZSCHIA SPP. 1247. 1246.7 0.54 - -

NAVICULA TRIPUNCIATA 423. 423.3 0.27 - -

NAVICULA SALINARUM VAR. INTERMEDIA 312. 311 7 0.14 - -

NAVICULA DECllSSIS 312. 311.7 0.14 - -

NITZSCHIA LINEARIS 312. 311.7 0.14 - -

GYR0 SIGMA SCALPROIDES 312. 311.7 0.14 - -

NITZSCHIA PSEUD 0FONTICOLA 312. 311.7 0.14 - -

| TOTAL PENHALES 20570. 20569.8 8.95 - -

i

TOTAL BACILLARIOPHYTA 161130. 161130.0 70.13 - -

CHLOR 0PHYTA
NON-FILAMENT 0US

PEDIASTRUM. DUPLEX VAR. RETICULATUM 11220. 11219.9 4.88 - -

DICTYDSPHAERIUM PULCHEL1.UM 9038. 9038.2 3.93 - -

ANKIST EShuS FALCATUS 3428. 3428.3 1.49 - -



O O O
SUMMARY OF PHYTOPLANKTON COMPOSITION, ABUNDANCE. AND PERCENT OCCURRENCE
PROJECT NO: IEL11 STATIDH: 5 COLLECTION DATE: 22-SEP-81 SCOPE TYPE: INVERTED - -- -

IEL11
TABLE B-18 (CONT.) IDWA ELECTRIC

PHYTOPLANKTON
SPECIES COMPOSITION

REPLICATES
(8/ML.)

MEAN PERCNT STANDARD 951 CONF
TAXA A (8/ML.) OCCUR ERROR LIMIT

CRUCIGENIA APICULATA 2005. 2805.0 1.22 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 2026. 2025.8 0.88 - -

SCFNEDESMUS ABUNDANS 1714. 1714.1 0.75 - -

TETRASTRUM STAUROGENIAEFORME 1247. 1246.7 0.54 - -

SCENEDESMUS OPOLIFNSIS 1013. 1012.9 0.44 - -

SCENEDESMUS ACUMINATUS 1013. 1012.9 0.44 - -

ANKISTRODESMllS SPIRALIS 935. 935.0 0.41 - -

SCHROEDERIA SETIGERA 935. 935.0 0.41 - -

SCENEDESMUS ARCUATUS 857. 857.1 0.37 - -

SCENEDESMUS LONGUS 701. 701.2 0.31 - -

c3 CRUCIGENIA QUADRATA 623. 623.3 0.27 - -

da SCENEDESMUS DENTICULATUS 467. 467.5 0.20 - -

[3 SCENEDESMUS INTERMEDIUS 312. 311.7 0.14 - -

TOTAL NON-FILAMENTDUS 38335. 38334.6 16.68 - -

TOTAL CHLOROPHYTA 38335. 38334.6 16.68 - -

CYAN 0PHYTA
NON-FILAMENTOUS

COELOSPHAERIUM NAEGELIANUM 17141. 17141.5 7.46 - -

MERISM 0 PEDIA TENUISSIMA 4343. 4363.3 1.90 - -

MICROCYSTIS AERUGINOSA 935. 935.0 0.41 - -

TOTAL HON-FILAMENTOUS 22440. 22439.8 9.77 - -

CYAN 0PHYTA
FILAMENTOUS

OSCILLATORIA TENUIS 3272. 3272.5 1.42 - -

APHANIZ0MENON FLOS-AQUAE 2244. 2244.0 0.98 - -

ANABAENA FLOS-AQUAE 1402. 1402.5 0.61 - -

TOTAL FILAMENTOUS 6919. 6918.9 3.01 - -

TOTAL CYAN 0PHYTA 29359. 29358.7 12.78 - -

.

W



.

SUMMARY OF PHYTOPLANKTON COMPOSITION, AI<UNDANCE, AND PERCENT OCCURRENCE
PROJECT N01 IEL11 STATION: 5 COLLECTION DATE: 22-SEP-81 SCOPE TYPE: INVERTED _

IEL11
TABLE B-18 (CONT.) IDWA ELECTRIC i

PHYTOPLANKTON
SPECIES COMPOSITION

REPLICATES
(t/ML.)

MEAN PERCNT STANDARD 95% CONF
TAXA A (t/ML.) OCCUR ERROR LIMIT

EUGLENDPHYTA

EUGLENA POLYMORPHA 623. 623.3 0.27 - -

EUGLENA ACUS 312. 311.7 0.14 - -

TOTAL EUGLEN0PHYTA 935. 935.0 0.41 - -

TOTAL PHYTOPLANKTON 229758. 229758.3 100.00 - -

7
gNUMBEROFSPECIESFOUNDINEACHREPLICATE 41

.

O O O
._ - --- -



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _

SUMMARYOF| $0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCUR [ :E ( ')PROJECT NO: L11 STATION: 1 COLLECTION DATE: 6-0CT-81 '"' SCOPE TYPE: INVERTED

TABLE B-19 IOWA ELECTRIC PHYT 0 PLANKTON IEL11

REPLICATES
(t/ML.)

---------- MEAN PERCNT STANDARD 95% CONF
TAXA A (C/ML.) OCCUR ERROR LIMIT

_ -

__

--

_ -------- ------ - - - - _ - - --------

BACILLARIOPHYTA
CENTRALES

SKELETONEMA POTAMOS 8851. 8851.2 22.80 - -

STEPHAN0 DISCUS TENUIS 7667. 7666.9 19.75 - -

STEPHAN0 DISCUS INVISITATUS 2369. 2368.6 6.10 - -

CYCLOTELLA MENEGHINIANA 1060. 1059.7 2.73 - -

MELOSIRA AMBIGUA 873. 872.7 2.25 - -

STEPHAN0 DISCUS NIAGARAE 748. 748.0 1.93 - -

TOTAL CENTRALES 21567. 21567.1 55.56 - -

BACILLARIOPHYTA
PENNALES .

5 NITZSCHIA ACICULARIS 3054. 3054.3 7.07 - -

: E$ NITZSCHIA PALEA 499. 498.7 1.28 - -

. on HITZSCHIA LINEARIS 125. 124.7 0.32 - -

NAVICULA DECUSSIS 125. 124.7 0.32 - -

NAVICULA CITRUS 125. 124.7 0.32 - -

NAVICULA HEUFLERI 62. 62.3 0.16 - -

NAVICULA TRIPUNCTATA 62. 62.3 0.16 - -

GYR0 SIGMA SCALPROIDES 62. 62.3 0.16 - -

NAVICULA CRYPIOCEPHALA 62. 62.3 0.16 - -

NAVICULA CUSPIDATA 62. 62.3 0.16 - -

TOTAL PENNALES 4239. 4238.6 10.92 - -

TOTAL BACILLARIOPHYTA 25806. 25805.7 66.48 - -

CHLOROPHYTA
NON-FILAMENTOUS

DICTYOSPHAERIUM PULCHELLUM 826. 825.9 2.13 - -

SCENEDESMUS ACUMINATUS 654. 654.s 1.69 - -

ANKISTRODESMUS SPIRALIS 623. 623.. 1.61 - -

ANKISTRODESMUS FALCATUS 561. 561.0 1.45 - -

. _____



_ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _

SUMMARY . PHYTOPLANKTON COMPOSITIONe ABUNDANCE, AND PERCENT DCC .sENCE
PROJECT NO: IEL11 STATION: 1 COLLECTION DATE8 6-0CT-81 SCOPE TYPC1 INVERTED

TABLE B-19 (CONT.) IDWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(t/ML.)

MEAN PERCNT STANDARD 951 CONF
TAXA A (8/ML.) OCCUR ERROR LIMIT

- ------ ---- __ ---

PEDIASTRUM DUPLEX UAR. RETICULATUM 499. 498.7 1.28 - -

PEDIASTRUM BORYANUM 499. 498.7 1.28 - -

SCENEDESMUS ABUNDANS 358. 358.4 0.92 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 280. 280.5 0.72 - -

COELASTRUM CAMBRICUM 249. 249.3 0.64 - -

CRUCIGENIA TETRAPEDIA 187. 187.0 0.48 - -

SCENEDESMUS OPOLIENSIS 156. 155.8 0.40 - -

SCENEI{SMUS INTERMEDIUS 156. 155.8 0.40 - -

SCENEDESMUS DIMORPHUS 140. 140.2 0.36 - -

CLOSTERIOPSIS LONGISSIMA VAR. TROPICA 62. 62.3 0.16 - -

SCENEDESMUS BERNARDII 62. 62.3 0.16 - -

TETRASTRUM STAUROGENIAEFORME 62. 62.3 0 16 - -

TOTAL NON-FILAMENT 0US 5376. 5376.2 13.85 - -

TOTAL CHLOR 0PHYTA 5376. 5376.2 13.85 - -

CHRYSOPHYTA

DIN 0BRYON DIVERGENS 436. 436.3 1.12 - -

TOTAL CHRYSOPHYTA 436. 436.3 1.12 - -

CYANOPHYTA
NON-FILAMENTOUS

COELOSPHAERIUM NAEGELIANUM 4893. 4893.1 12.61 - -

MICROCYSTIS AERU0INOSA 249. 249.3 0.64 - -

TOTAL NON-FILAMENTOUS 5142. 5142.4 13.25 - -

CYANOPHYTA
FILAMENTOUS

OSCILLATORIA TENUIS 1010. 1007.8 2.60 - -

APHANIZ0MENON FLOS-AQUAE 841. 841.5 2.17 - -

O O O
_ _ _ _ _ _ _



m
SUMMARY OF F PLANKTON COMPOSITION: ABUNDANCE, AND PERCENT OCCURR ( ')'

PROJECT NO: 1 11 STATION: 1 COLLECTION DATE: c 0CT-81 COPE TYPE: INVERTED

TABLE B-19 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(t/ML.)

---------- HEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) DCCUR ERROR LIMIT

----- --- _- -- -- _ --_ -------- ------ -------- --------

ANABAENA FLOS-AQUAE 81. 81.0 0.21 - -

TOTAL FILAMENT 0US 1932. 1932.3 4.98 - -

TOTAL CYAN 0PHYTA 7075. 7074.8 18.23 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 125. 124.7 0.32 - -

TOTAL CRYPT 0PHYTA 125. 124.7 0.32 - -

TOTAL PHYTOPLANKTON 38818. 38817.7 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 39

.

|

|

|

.



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ . . _ - _ ______

s

SUMMARY t,. PHYTOPLANKTON COMPOSITION ABUNDANCE AND PERCENT OCCunnENCE '

PROJECT N0! IEL11 STATION! 2 COLLECTION DATEI 6-0CT-81 SCOPE TYPE! INVERTED

TABLE B-19 (CONT.) IOWA ELECTRIO PHYTOPLANKTON IEL11

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) DCCUR ERROR LIMIT .

-_

BACILLARIOPHYTA
CENTRALES

SKELET0 NEMA POTAMOS 11781. 11780.9 31.57 - -

STEPHAN0 DISCUS TFNUIS 7293. 7292.9 19.54 - -

STEPHAH0 DISCUS INVISITATUS 4239. 4238.6 11.36 - -

MELOSIRA ORANULATA 686. 685.7 1.84 - -

CYCLOTELLA MENEGHINIANA 312. 311.7 0.84 - -

STEPHAN0 DISCUS HIAGARAE 249. 249.3 0.67 - -

TOTAL CENTRALES 24559. 24559.1 65.81 - -

BACILLARIOPHYTA
PENHALES

T HITZSCHIA ACICULARIS 2867. 2867.3 7.68 - -

N HITZSCHIA PALEA 374. 374.0 1.00 - -

O ASTERIONELLA FORMOSA 249. 249.3 0.67 - -

NITZSCHIA ACTINASTROIDES 249. 249.3 0.67 - -

NAVICULA LANCE 0 LATA 187. 187.0 0.50 - -

NITZSCHIA LINEARIS 125. 124.7 0.33 - -

NAVICULA DECUSSIS 125. 124.7 0.33 - -

NAVICULA CITRUS 62. 62.3 0.17 - -

NAVICULA CRYPTOCEPHALA 62. 62.3 0.17 - -

NITZSCHIA DISSIPATA 62. 62.3 0.17 - -

TOTAL PENNALES 4363. 4363.3 11.69 - -

TOTAL BACILLARIOPHYTA 28922. 28922.4 77.50 - -

.

! CHLOR 0PHYTA
NON-FILAMENTOUS

ANKISTRODESMUS FALCATUS 935. 935.0 2.51 - -

ANKISTRODESHUS SPIRALIS 810. 810.3 2.17 - -

SCENEDESMUS ABUNDANS 717. 716.8 1.92 - -

PEDIASTRUM BORYANUM 499. 498.7 1.34 - -

O O O
i
l

_ _
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- _ - _ _ _ _

(''/)SUMMARY OF P g PLANKTON COMPOSITION: ABUNDANCE, AND PERCENT OCCUR-
PROJECT NO: m it STATION: 2 COLLECTION DATE: 6 0CT-81 COPE TYPE! INVERTED x.

TABLE B-19 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(8/ML.)

--

-- MEAN PERCNT STANDARD * A CONF..

TAXA A (t/ML.) DCCUR ERROR LIMIT
|

_ _
--.

_ _ _ _ _ - _ _ --_ __ ------ -------- -- --- _= _ _=- - -==

SCENEDESMUS INTERMEDIUS 452. 451.9 1.21 - -

|
DICTYOSPHAERIUM PULCHELL*JM 312. 311.7 0.84 - -

SCENEDESMUS LDNGUS 296. 296.1 0.79 - - '

COELASTRUM CAMBRICUM 249. 249.3 0.67 - -

SCENEDESMUS ACUMINATUS 234. 233.7 0.63 - -

LAGERHEIMIA QUADRISETA 187. 187.0 0.50 - -

SCENEDESMUS OPOLIENSIS 156. 155.8 0.42 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 125. 124.7 0.33 - -

SCENEDESMUS DIMORPHUS 109. 109.1 0.29 - -

CRUCIGENIA QUADRATA 62. 62.3 0.17 - -

TETRAEDRON HINIMUM 62. 62.3 0.17 - -

| TOTAL NON-FILAMENTOUS 5205. 5204.8 13.95 - -

I TOTAL CHLOROPHYTA 5205. 5204.8 13.95 - -

|

CYAN 0PHYTA
NON-FILAMENTOUSco

: Ej HERIbM0 PEDIA TENUISSIMA 374. 374.0 1.00 - -

| u)
TOTAL NON-FILAMENTOUS 374. 374.0 1.00 - -

CYANOPHYTA
FILAMENT 0US

OSCILLATORIA TENUIS 1689. 1689.2 4.53 - -

APHANI70MENON FLOS-AQUAE 530. 529.8 1.42 - -

ANABAENA FLOS-AQUAE 162. 162.1 0.43 - -

TOTAL FILAMENT 0US 2381. 2381.1 6.38 - -

| TOTAL CYAN 0PHYTA 2755. 2755.1 7.38 - -

CRYPTOPHYTA
'

CRYPT 0MONAS OVATA 436, 436.3 1 17 - -

436. 436.3 1.17 - -

TOTAL CRYPTOPHYTA

37319. 37318.6 100.00 - -

.

TOTAL PHYTOPLANKTON
!

NUMBER OF SPECIES FOUND IN EACH REPLICATE 36 .



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _____________ _ - _ _ _

,

SUMMARY L PHYTOPLANKTON COMPOSITIONe ABUNDANCE, AND FERCENT OCCb... 2NCE
PROJECT N01 IEL11 STATION: 3 COLLECTION DATE! 6-0CT-81 SCOPE TYPE: INVERTED

TABLE B-19 (CONT.) IDWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(t/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (t/ML.) DCCUR ERROR LIMIT
_- - - - - - -------- _ .---- -

BACILLARIOPHYTA
CENTRALES

SKELET0 NEMA POTAMOS 10223. 10222.6 24.24 - -

STEPHAN0 DISCUS TENUIS 5735. 5734.6 13.60 - -

STEPHAN0 DISCUS INVISITATUS 3989. 3989.3 9.46 - -

CYCLCiELLA MENEGHINIANA 623. 623.3 1.48 - -

STEPHAN0 DISCUS NIAGARAE 499. 498.7 1.18 - -

HELOSIRA GRANULATA 249. 249.3 0.59 - -

MELOSIRA VARIANS 187. 187.0 0.44 - -

TOTAL CLNTRALES 21505. 21504.8 50.99 - -

BACILLARIOPHYTA
PENNALESw

b NIT 2SCHIA ACICULARIS 3678. 3677.6 8.72 - -

5 ASTERIONELLA FORMOSA 499. 498.7 1.18 - -

NITZSCHIA PALEA 312. 311.7 0.74 - -

NITZSCHIA ACTINASTROIDES 187. 187.0 0.44 - -

NAVICULA CITRUS 187. 187.0 0.44 - -

NITZSCHIA LINEARIS 125. 124.7 0.30 - -

SURIRELLA DVATA 125. 124.7 0.30 - -

NAVICULA LANCEOLATA 125. 124.7 0.30 - -

ACHNANTHES LANCEOLATA 62. 62.3 0.15 - -

NAVICULA DECUSSIS 62. 62.3 0.15 - -

HITZSCHIA HANTZSCHIANA 62. 62.3 0.15 - -

NAVICULA VIRIDULA 62. 62.3 0.15 - -

TOTA' PENNALES 5485. 5485.3 13.01 - -

16Tf.L BACILLARIOPHYTA 26990. 26990.1 64.00 - -

CHLOROPHYTA
NON-FILAMENTOUS

ANKISTRODESMUS FALCATUS 1309. 1309.0 3.10 - -

O O O



__
- _ _ _ _ _ _ _ _ _ _

'

(' /SUMMARYOF[ 0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCUR E ;

PROJECT NO: 's I11 STATION: 3 COLLECTION DATE: 6-0CT-81 COPE TYPE! INVERTED
.

| TABLE B-19 (CONT.) IDWA ELECTRIC PHYTOPLANNTON IEL11

REPLICATES
(t/ML.)

----- == MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) DCCUR ERROR LIMIT

----.=_ _ --
-- --___- ___ -_ ... __= ........ ...... _ __ -__=

_

_

SCENEDESMUS ABUNDANS 1091. 1090.8 2.59 - -

ANKISTRODESMUS SPIRALIS 873. 872.7 2.07 - -
|

DICTY0SPHAERIUM PULCHELLUM 873. 872.7 2.07 - -

SCENEDESMUS INTERMEDIUS 358. 358.4 0.85 - -
|
|

SCENEDESMUS ACUMINATUS 280. 280.5 0.67 - -

TETRASTRUM STAUROGENIAEFORME 187. 187.0 0.44 - -

SCENEDESMUS DIMORPHUS 140. 140.2 0.33 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 125. 124.7 0.30 - -

SCENEDESMUS ARCUATUS 125. 124.7 0.30 - -

CRUCIGENIA DUADRATA 125. 124.7 0.30 - -

LAGERHEIMIA QUADRISETA 62. 62.3 0 15 - -

TOTAL NON-FILAMENTOUS 5548. 5547.6 13.15 - -

TOTAL CHLOROPHYTA 5548. 5547.6 13.15 - -

CYAN 0PHYTA
19 NON-FILAMENT 0US
0

D2 COELOSPHAERIUM NAEGELIANUM 6233. 6233.3 14.78 - -

>o APHANOCAPSA DELICATISSIMA 748. 749.0 1.77 - -

TOTAL NON-FILAMENTOUS 6981. 6981.3 16.55 - -

CYAN 0PHYTA
FILAMENTOUS

OSCILLATORIA TENUIS 1571. 1570.8 3.72 - -

APHANIZ0MENON FLOS-AQUAE 698. 698.1 1.66 - -

ANABAENA FLOS-A00AE 262. 261.8 0.62 - -

TOTAL FILAMENTOUS 2531. 2530.7 6.00 - -

TOTAL CYANOPHYTA 9512. 9512.0 22.55 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 125. 124.7 0.30 - -

_



1

. . , ,

SUMMARY or PHYTOPLANKTON COMPOSITION, ABUNDANCEe AND PERCENT OCCunRENCE
PROJECT NO2 IEL11 STATION: 3 COLLECTION DATE: 6-0CT-81 SCOPE TYPEt INVERTED |

TABLE B-19 (CONT.) IDWA ELECTRIC PHYTOPLANKTON IEL11

- REPLICATES
(4/ML.)

------ - MEAN PERCNT STANDARD 95% CONF
TAXA A (t/ML.) DCCUR ERROR LIMIT

= . -- --- _=__ -

_

_

.

TOTAL CRYPTOPHYTA 125. 124.7 0.30 - -

TOTAL PHYTDPLANKTON 42174. 42174.3 100.00 - -

HUMBER OF SPECIES FOUND IN EACH REPLICATE 37

Y
U
m

|

O O O



_ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ ___ _______ _ __ __

SUMMARYOF(~lTOPLANKTONCOMPOSITI0de ABUNDANCE,ANDPERCENTOCCUgCE flPROJECT N0b-.aL11 STATIONI 4 COLLECTION DATEI 6-0CT-81 SCOPE TYPEI INVERTED -/

TABLE B-19 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) OCCUR ERROR LIMIT

- =__ ==___ - - -- ---- ------ =. __-- _____

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS TENUIS 8914. 8913.6 29.24 - -

SKELET0 NEMA POTAMOS 7418. 7417.6 24.34 - -

STEPHAN0 DISCUS INVISITATUS 2119. 2119.3 6.95 - -

CYCLOTELLA MENEGHINI ANA 187. 187.0 0.61 - -

STEPHAN0 DISCUS NIAGARAE 187. 187.0 0.61 - -

RHIZOSOLENIA ERIENSIS 62. 62.3 0.20 - -

TOTAL CENTRALES 18867 18886.8 61.96 - -

BACILLARIOPHYTA
PENNALES

S' NITZSCHIA ACICULARIS 1496. 1496.0 4.91 - -

[3 NITZSCHIA PALEA 125. 124.7 0.41 - -
.

La NITZSCHIA ACTINASTROIDES 125. 124.7 0.41 - -

CYMAT0 PLEURA SOLEA 42. 62.3 0.20 - -

DIATOMA VULGARE 62. 62.3 0.20 - -

NAVICULA RADIOSA 62. 62.3 0.20 - -

TOTAL PENNALES 1932. 1932.3 6.34 - -

TOTAL BACILLARIOPHYTA 20819. 20819.1 68.30 - -

CHLOROPHYTA
NON-FILAMENTOUS

COELASTRUM CAMBRICUM 499. 498.7 1.64 - -

SCENEDESMUS ABUNDANS 467. 467.5 1.53 - -

ANKISTRODESMUS SPIRALIS 374. 374.0 1.23 - -

ANKISTRODESMUS FALCATUS 312. 311.7 1.02 - -

DICTY0SPHAERIUM PULCHELLUM 312. 311.7 1.02 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 249, 249.3 0.82 - -

SCENEDESMUS ACUMINATUS 218. 218.2 0.72 - -

SCENEDESMUS OPOLIENSIS 93. 93.5 0.31 - -

- _ _ - _ _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SUMMARY Or (HYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCUkntNC
PROJECT N08 IEL11 STATIONI 4 COLLECTION DATE! 6-0CT-81 SCOPE TYPEI INVERTED

.

TABLE B-19 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

REP 1.ICATES
(4/ML.)

MEAN PERCNT STANDARD 95I CONF--

TAXA A (4/HL.) OCCUR ERROR LIMIT
_

_

SCENEDESMUS DENTICULATUS 78. 77.9 0.26 - -

SCENEDESMUS DIMORPHUS 78. 77.9 0.26 - -

LAGERHEIMIA 00ADRISETA 62. 62.3 0.20 - -

TOTAL NON-FILAMENTOUS 2743. 2742.6 9.00 - -

TOTAL CHLOROPHYTA 2743. 2742.6 9.00 - -

CHRYSOPHYTA

DIN 0BRYON DIVERGENS 187. 187.0 0.61 - -

TOTAL CHRYSOPHYTA 187. 187.0 0.61 - -

CYANOPHYTA
NON-FILAMENTOUS

COELOSPHAERIUM NAEGELIANUN 3896. 3895.8 12.78 - -

Z MERISM 0 PEDIA ELEGANS 997. 997.3 3.27 - -

TOTAL NON-FILAMENTOUS 4893. 4893.1 16.05 - -

.

CYANOPHYTA
FILAMENTOUS

OSCILLATORIA TENUIS 1209. 1209.3 3.97 - -

APHANIZ0MENON FLOS-AQUAE 343. 342.8 1.12 - -

ANABAENA FLOS-AQUAE 162. 162.1 0.53 - -
.

TOTAL FILAMENTOUS 1714. 1714.1 5.62 - -

TOTAL CYAN 0PHYTA 6607. 6607.3 21.68 - -

CRYPTOPHYTA

CRYPT 0HONAS OVATA 125. 124.7 0.41 - -

O O O



_ _ _ ._. -. . _ _ _

PROJECTNO:{m,111SUMMARY OF 0 PLANKTON COMPOSITION ABUNDANCE, AND PERCENT OCCUR''ME -

STATION: 4 COLLECTION DATE: 6-0CT-81 L JCOPE TYPE: INVERTED

TABLE B-19 (CONT.) IDWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (t/ML.) OCCUR ERROR LIMIT
------...--------. .-- -_ _. ........-- --- ... . ------ - --- -_

TOTAL CRYPTOPHYTA 125. 124.7 0.41 - -

TOTAL PHYTOPLANKTON 30481. 30480.7 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 30i

i

E
, 5,u

i

)
1

4

|
|

!

|
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.._ _ _- _ _- _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ._

e ~,

SUMMARY Dr PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCUkxENCE
PROJECT NO! IEL11 STATION: 5 COLLECTION DATE: 6-0CT-81 SCOPE TYPE: INVERTED

TABLE B-19 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(4/ML.)

- =- HEAN PERCNT STANDARD 95% CONF
TAXA A (t/hl.) DCCUR ERROR LIMIT

= --

- - _ _ . . - -

-- - _-

BACILLARIOPHYTA
CENTRALES

SKELET0 HEMA POTAMOS 7854. 7853.9 24.27 - -

STEPHAN0 DISCUS TENUIS 6046. 6046.3 18.68 - -

STEPHAN0 DISCUS INVISITATUS 2867. 2867.3 8.86 - -

MELOSIRA GRANULATA 810. 810.3 2.50 - -

MELOSIRA AMBIGUA 499. 498.7 1.54 - -

CYCLOTELLA MENEGHINIANA 312. 311.7 0.96 - -

STEPHAN0 DISCUS NIAGARAE 125. 124.7 0.39 - -

TOTAL CENTRALES 18513. 18512.8 57.20 - -

BACILLARIOPHYTA
PENNALES

? NITZSCHIA ACICULARIS 1995. 1994.6 6.16 - -

ns NITZSCHIA PALEA 374. 374.0 1.16 - -

g HITZSCHIA LINEARIS 312. 311.7 0.96 - -

NAVICULA CRYPTOCEPHALA 187. 187.0 0.58 - -

NITZSCHIA HANTISCHIANA 125. 124.7 0.39 - -

NAVICULA RADIOSA 125. 124.7 0.39 - -

NAVICULA DECUSSIS 125. 124.7 0.39 - -

CYMAT0 PLEURA SOLEA 62. 62.3 0.19 - -

GYR0 SIGMA SCALPRDIDES 62. 62.3 0.19 - -

PLEUR 0 SIGMA SPP. 62. 42.3 0.19 - -

TOTAL PENNALES 3428. 3428.3 10.59 - -

TOTAL BACILLARIDPHYTA 21941. 21941.1 67.79 - -

CHLOR 0PHYTA
NON-FILAMENTOUS

ANKISTRODESMUS FALCATUS 436. 436.3 1.35 - -

SCENEDESMUS ABUNDANS 405. 405.2 1.25 - -

SCENEDESMUS ACUMINATUS 35P, 358.4 1.11 - -

|

I
:

)
O O O '

_



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

' SUMMARY OF I T0 PLANKTON COMPOSITION, ABUNDANCEe ANDPERCENTOCCUR||gSCOPETYPEIINVERTED (~'/
CE }

PROJECT N0!'. L11 STATIONI S COLLECTION DATE: 6-0CT-81 x_

TABLE B-19 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(t/ML.)

==-- =- MEAN PERCNT SIANDARD 95% CONF
TAXA A (4/ML.) DCCUR ERROR LIMIT

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

SCENEDESMUS INTERMEDIUS 327. 327.2 1.01 - -

COELASTRUM CAMBRICUM 249. 249.3 0.77 - -

PEDIASTRUM BORYANUM 249. 249.3 0.77 - -

SCENEDESMUS DIMORPHUS 203. 202*6 0.63 - -

ANKISTRODESMUS SPIRALIS 187. 187.0 0.58 - -

SCENEDESMUS OPOLIENSIS 156. 155.8 0.48 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 125. 124.7 0.39 - -

DICTYOSPHAERIUM PULCHELLUM 125. 124.7 0.39 - -

SL2NEDESMUS DENTICULATUS 62. 62.3 0.19 - -

GOLENKINIA RADIATA 62. 62.3 0.19 - -

TOTAL NDH-FILAMENTOUS 2945. 2945.2 9.10 - -

TOTAL CHLOROPHYTA 2945. 2945.2 9.10 - -

CYAN 0PHYTA
NON-FILAMENTOUS

o COELOSPHAERIUM NAEGELIANUM 4675. 4675.0 14.44 - -

[j MERISM 0 PEDIA TENUISSIMA 997. 997.3 3.00 - -

TOTAL HON-FILAMENTOUS 5672. 5672.3 17.53 - -

CYANOPHYTA
FILAMENTOUS

OSCILLATORIA TENUIS 1091. 1090.8 3.37 - -

APHANIZ0MENON FLOS-AQUAE 274. 274.3 0.85 - -

ANABAENA FLOS-ADUAE 193. 193.2 0.60 - -

TOTAL FILAMENT 0US 1558. 1558.3 4.81 - -

TOTAL CYAN 0PHYTA 7231. 7230.6 22.34 - -

EUGLENDPHYTA

EUGLENA POLYMORPHA 62. 62.3 0.19 - -



.

SUMMARY Or PHYTCPLANKTOM COMPOSITION, ABUNDANCE, AND PERCENT OCCUkxENCE
PROJECT N08 IEL11 STATION: 5 COLLECTION DA1Et 6-0CT-81 SCOPE TYPE! INVERTED

TABLE B-19 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

REFtICATES
(t/ML.)

MEAN PERCNT STANDARD 95% CONF
TAXA A (8/ML.) DCCUR ERROR LIMIT

. _ - _ - --.

TOTAL EUGLENOPHYTA 62. 62.3 0.19 - -

a

CRYPTOPHYTA

CRYPT 0MONAS OVATA 187. 187.0 0.58 - -

TOTAL CRYPTOPHYTA 13/. 187.0 0.58 - -

TOTAL PHYTOPLANKTON 32366. 32366.2 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 37

*

3
m

O O O
. - - - - - - - - _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _

.

SUMMARYOF(~'iT0PLANKTONCOMPOSITION, ABUNDANCE,ANDPERCENTOCCU CE /~N

PROJECT N0s .2L11 STATION! 1 COLLECTION DATE: 21-0CT-81 SCOPE TYPE: INVERTED (_s)

TABLE B-20 IOWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(4/ML.)

--- MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) OCCUR ERROR LIMIT

_- -__ - - _ . - __:- ________ ______ = ________

LACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS TENUIS 9777. 9777.3 37.02 - -

STEPHAN0 DISCUS INVISITATUS 3313. 3312.5 12.54 - -

STEPHAN0 DISCUS NIAGARAE 748. 748.0 2.83 - -

CYCLOTELLA MENEGHINIANA 427. 427.4 1.62 - -

SKELETONEMA POTAMOS 427. 427.4 1.62 - -

TOTAL CENTRALES 14693. 14692.7 55.63 - -

BACILLARIOPHYTA
PENNALES

NITZ5 CHIA ACICULARIS 1122. 1122.0 4.25 - -

as
i HITZSCHIA PALEA 481. 480.9 1.82 - -

03 NAVICULA CRYPTOCEPHALA 267. 267.1 1.01 - -

us ASTERIONELLA FORMOSA 214. 213.7 0.81 - -

NAVICULA DECUSSIS 160. 160.3 0.61 - -

SYNEDRA ULNA 160. 160.3 0.61 - -

NITZSCHIA LINEARIS 160. 160.3 0.61 - -

SURIRELLA DVATA 107. 106.9 0.40 - -

DIATOMA VULOARE 107. 106.9 0.40 - -

NAVICULA CITRUS 107. 106.9 0.40 - -

HITZSCHIA DISSIPATA 53. 53.4 0.20 - -

PAVICULA LANCEOLATA 53. 53.4 0.20 - -
,

NAVICULA PUPULA 53. 53.4 0.20 - -

NAVICULA VIRIDULA 53. 53.4 0.20 - -

TOTAL PENNALES 3099. 3098.8 11.73 - -

TOTAL BACILLARIOPHYTA 17792. 17791.5 67.37 - -

| CHLOR 0PHYTA
! NON-FILAMENT 0US

| SCENEDESMUS ACUMINATUS 721. 721.3 2.73 - -



. .

,

-

SUMMARY 0. (HYT0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCU. .cNCE
PROJECT N01 IEL11 STATION! 1 COLLECTION DATE! 21-0CT-81 SCOPE TYPE 1 INVERTED

l
,

TABLE B-20 (CONT.) IDWA ELECTRIC PHYTOPLANKTON IEL11

1
'

l REPLICATES
l (4/ML.) -

MEAN PERCNT STANDARD 95% CONF
| TAXA A (4/ML.) DCCUR ERROR LIMIT

~ ~

ANKISTRODESMUS FALCATUS 641. 641.1 2.43 - -

ANKISTRODESMUS SPIRALIS 321. 320.6 1.21 - -

SCENEDESMUS ABUNDANS 280. 260.5 1.06 - -

DICTYOSPHAERIUM PULCHELLUM 160. 160.3 0.61 - -

SCENEDESMUS DINORPHUS 147. 146.9 0.56 - -

SCENEDESMUS LONGUS 120. 120.2 0.46 - -

SCENEDESMUS OPOLIENSIS 80. 80.1 0.30 - -

ELAKATOTHRIX VIRIDIS 67. 66.8 0.25 - -

LAGERHEIMIA QUADRISETA 53. 53.4 0.20 - -

LAGERHEIMIA CILIATA 53. 53.4 0.20 - -

TETRASTRUM STAUROGENIAEFORME 53. 53.4 0.20 - -

TOTAL NON-FILAMENTOUS 2698. 2698.1 10.22 - -

TOTAL CHLOROPHYTA 2698. 2698.1 10.22 - -

CYANOPHYTA
NON-FILAMENTOUSco

S) COELOSPHAERIUM NAEGELIANUM 2030. 2030.3 7.69 - -

E$ MERISM 0 PEDIA TENUISSIMA 1603. 1602.8 6.07 - -

TOTAL NON-FILAMENTOUS 3633. 3633.1 13.76 - -

CYAN 0PHYTA
FILAMENTOUS

''OSCILLATORIA TENUIS 1988. 1987.5 7.53 - -

ANABAENA FLOS-AQUAL 112. 112.2 0.42 - -

APHANIZ0MENON FLOS-AQUAE 80. 80.1 0.30 - -

TOTAL FILAMENTOUS 2180. 2179.9 8.25 - -

TOTAL CYANOPHYTA 5813. 5813.0 22.01 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 107. 106.9 0.40 - -

-



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

SUMMARY OF b'T0 PLANKTON COM?OSITION, ABUNDANCEe AND PERCENT OCCUgSCOPE TYPE: (]CE
PROJECT NO: NAL11 STATION: 1 COLLECTION DATE: 21-0CT-81 INVERTED v

TABLE B 20 (CCNT.) IDWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(4/ML.)

MEAN FERCNT STANDAPD 95% CONF----------

TAXA A (t/ML.) DCCUR ERROR LIMIT
------- . _ _ _ _ _ _ _ __-------------- -_. ------ __. ------ -------- _ - _ _-_

_

TOTAL CRYPTOPHYTA 107. 106.9 0.40 - -

TOTAL PHYTOPLANKTON 26409, 26409.5 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 37

?
|3
-

- . _ . _ _ _ - _ _ _ . _ - _ _ - _ _ -
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SUMMARY ur PHYTOPLANKTON COMPOSITION ABUNDANCEe AND PERCENT OClodRENCE
PROJECT NO: IEL11 STATION: 2 COLLECTION DATE! 21-DCT-81 SCOPE TYPE 1 INVERTED

|

TABLE B-20 (CONT.) IDWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES .

(8/ML.)
-- - - MEAN PERCNT STANDARD 95% CONF

TAXA A (8/ML.) OCCUR ERROR LIMIT
- _ - - .. - - - - -- --------

------------ __-_

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS TENUIS 9083. 9082.8 35.01 - -

STEPHAN0 DISCUS INVISITATUS 6732. 6731.9 25.95 - -

STEPHAN0 DISCUS HIAGARAE 481. 480.9 1.85 - -

|

CYCLOTELLA MENEGHINIANA 321. 320.6 1.24 - -

SKELETONEMA POTAMOS 321. 320.6 1.24 - -

MELOSIRA VARIANS 107. 106.9 0.41 - -

TOTAL CENTRALES 17044. 17043.5 65.70 - -

BACILLARIOPHYTA
PENNALES

7 NITZSCHIA ACICULARIS 1015. 1015.1 3.91 - -

y NITZSCHIA PALEA 481. 480.9 1.85 - -

no ASTERIONELLA FORMOSA 427. 427.4 1.65 - -

NITZSCHIA LINEARIS 160. 160.3 0.62 - -

NAVICULA RADIOSA 160. 160.3 0.62 - -

NITZSCHIA SIGM01 DEA 107. 106.9 0.41 - -

NAVICULA LANCEOLATA 107. 106.9 0.41 - -

NAVICULA CRYPTOCEPHALA 107. 106.9 0.41 - -

NAVICULA CITRUS 53. 53.4 0.21 - -

CYMATOPLEURA SOLEA 53. 53.4 0.21 - -

NAVICULA DECUSSIS 53. 53.4 0.21 - -

NAVICULA HEUFLERI 53. 53.4 0.21 - -

TOTAL PENNALES 2778. 2778.3 10.71 - -

TOTAL BACILLARIOPHYTA 19822. 19821 8 76.41 - -

CHLOROPHYTA
NON-FILAMENTOUS

SCENEDESMUS ACUMINATUS 521. 520.9 2.01 - -

ANKISTRODESMUS FALCATUS 321. 320.4 1.24 - -

O O O



_ . _ _

.

SUMMARY OF h PLANKTON COMPOSITION: ABUNDANCE, AND PERCENT OCCUR E

PROJECT N08 m it STATION: 2 COLLECTION DATE: 21-0CT-81 COPE TYPEI INVERTED s-

TABLE B-20 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(t/ML.)

---------- MEAN PERCNT STANDARD 95% CONF
TAXA A (t/ML.) OCCUR ERROR LIMIT

SCENEbESMUSABUNDANS 280. 280.5 5$08 - -

PEDIASTRUM DUPLEX VAR. RETICULATUM 214. 213.7 0.82 - -

ANKISTRODESMUS SPIRALIS 160. 160.3 0.62 - -

DICTY0SPHAERIUM PULCHELLUM 160. 160.3 0.62 - -

CRUCIGENIA APICULATA 107. 106.9 0.41 - -

00 CYSTIS GLDE0CYSTIFORMIS 107. 106.9 0.41 - -

SCENEDESMUS OPOLIENSIS 80. 80.1 0.31 - -

SCENEDESMUS LONGUS 80. 80.1 0.31 - -

KIRCHNERIELLA LUNARIS 67. 66.8 0.26 - -

CLOSTERIOPSIS LONGISSIMA VAR. TROPICA 53. 53.4 0.21 - -

TOTAL NON-FILAMENT 0US 2150. 2150.5 8.29 - -

TOTAL CHLOROPHYTA 2150. 2150.5 8.29 - -

CHRYSOPHYTA
co

DIN 0BRYON SOCIALE 321. 320.6 1.24 - -

'd TOTAL CHRYSOPHYTA 321. 320.6 1.24 - -

CYAN 0PHYTA
NON-FILAMENTOUS

COELOSPHAERIUM NAEGELIANUM 1336. 1335.7 5.15 - -

MICROCYSTIS AERUGINOSA 107. 106.9 0.41 - -

TOTAL NON-FILAMENTOUS 1443. 1442.6 5.56 - -

CYANOPHYTA
FILAMENT 0US

OSCILLATORIA TENUIS 1667. 1667.0 6.43 - -

ANABAENA FLOS-AOUAE 379. 379.3 1.46 - -

TOTAL FILAMENTOUS 2046. 2046.3 7.89 - -

1
. _ _.__- ..----------__________a



.

SUMMARY Ot PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCUkxENCE
PROJECT N01 IEL11 STATION: 2 COLLECTION DATEi 21-0CT-81 SCOPE TYPE 1 INVERTED

TABLE B-20 (CONT.) IDWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(8/ML.)

MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) DCCUR ERROR LIMIT

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

TOTAL CYANOPHYTA 3489. 3488.9 13.45 - -

EUGLENOPHYTA

EUGLENA POLYMORPHA 107. 106.9 0.41 - -

TOTAL EUGLENOPHYTA 107. 106.9 0.41 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 53. 53.4 0.21 - -

y TOTAL CRYPTOPHYTA 53. 53.4 0.21 - -

M
.n.

TOTAL PHYTOPLANKTON 25942. 25942.0 100.00 - -

HUMBER OF SPECIES FOUND IN EACH REPLICATE 37

O O O
-
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... ,

SUMMARY OF f 10 PLANKTON COMPOSITION ABUNDANCE, AND PERCENT OCCUR'~ CE
PROJECT NOI s t11 STATIONI 3 COLLECTION DATEI 21-0CT-81 N -CCOPE TYPE 1 INVERTED

TABLE B-20 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(8/ML.)

= -- MEAN PERCNT STANDARD 95% CONF-

TAXA A (t/ML.) OCCUR ERROR LIMIT
- .. - _ =__ ------

- - ------ -------- --------

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS TENUIS 9564. 9563.6 34.16 - -
-

STEPHAN0 DISCUS INVISITATUS 4541. 4541.4 16.22 - -

CYCLOTELLA MENEGHINIANA 695. 694.6 2.48 - -

STEPHAN0 DISCUS NIAGARAE 641. 641.1 2.29 - -

SKELET0 NEMA POTAMOS 598. 587.7 2.10 -

MELOSIRA VARIANS 267. 267.1 0.95 - -

TOTAL CENTRALES 16296. 16295.5 58.21 - -

BACILLARIOPHYTA
PENNALES

i' NITZSCHIA ACICULARIS 1336. 1335.7 4.77 - -

no NITZSCHIA PALEA 801. 801.4 2.86 - -

D' ASTERIONELLA FORMOSA 267. 267.1 0.95 - -

NAVICULA LANCEOLATA 214. 213.7 0.76 - -

NITZSCHIA LINEARIS 160. 160.3 0.57 - -

NITZSCHIA DISSIPATA 107. 106.9 0.38 - -

NAVICULA CRYPTOCEPHALA 107. 106.9 0.38 - -

GYR0 SIGMA SCALPROIDES 107. 106.9 0.38 - -

NAVICULA DECUSSIS 53. 53.4 0.19 - -

NAVICULA CITRUS 53. 53.4 0.19 - -

NAVICULA VIRIDULA 53. 53.4 0.19 - -

NITZSCHIA FRUSTULUM 53. 53.4 0.19 - -

NAVICULA RADIOSA 53. 53.4 0.19 - -

NITZSCHIA SIGMOIDEA 53. 53.4 0.19 - -

TOTAL PENNALES 3419. 3419.4 12.21 - -

TOTAL BACILLARIDPHYTA 19715. 19714.9 70.42 - -

CHLOROPHYTA
NON-FILAMENT 0US

ANKISTRODESMUS FALCATUS 695. 694.6 2.48 - -

.. . . .
. .

.
. .

.

.



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _

_ ._

SunMARY Or PHYTOPLANKTON COMPOSITION: APUNDANCE AND PERCENT DCCUhnENCE
PROJECT NO: IEL11 STATION 3 COLLECTION DATE: 21-0CT-81 SCOPE TYPEt INVERTED

TABLE B-20 (CONT.) IDWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(t/ML.)

MEAN PERCNT STANDARD 95% CONF
TAXA A (t/ML.) DCCUR ERROR LIMIT

SCENEDESMUS ACUMINATUS 427. 427.4 1.53 - -

PEDIASTRUM DUPLEX UAR. RETICULATUN 427. 427.4 1.53 - -

ANKISTRODESMUS SPIRALIS 321. 320.6 1.15 - -

DICTYOSPHAERIUM PULCHELLUM 267. 267.1 0.95 - -

SCENEDESMUS ABUNDANS 240. 240.4 0.86 - -

COELASTRUM SPHAERICUM 214. 213.7 0.76 - -

SCENEDESMUS OPOLIENSIS 134. 133.6 0.48 - -

LAGERHEIMIA CILIATA 53. 53.4 0.19 - -

TOTAL NON-FILAMENT 0US 2778. 2778.3 9.92 - -

TOTAL CHLOROPHYTA 2778. 2778.3 9.92 - -

CHRYSOPHYTA

CODONOSIGA 267. 267.1 0.95 - -o,

) TOTAL CHRYSOPHYTA 267. 267.1 0.95 - -

CYANOPHYTA ,

NON-FILAMENTOUS

COELOSPHAERIUM NAEGELIANUM 1710. 1709.7 6.11 - -

MERISM 0 PEDIA TENUISSIMA 855. 854.8 3.05 - -

TOTAL NON-FILAMENTOUS 2565. 2564.5 9.16 - -

CYAN 0PHYTA
FILAMENTOUS

OSCILLATORIA TENUIS 2153. 2153.1 7.69 - -

APHANIZ0MENON FLOS-AQUAE 171. 171.0 0.61 - -

ANABAENA FLOS-AQUAE 134. 133.6 0.48 - -

'

TOTAL FILAMENTOUS 2458. 2457.7 8.78 - -

O O O



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ - _ - . _ _ _ _ _ _ _ _ _ -

SUMMARY OF P & PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCUR E O'--PROJECT NO: ITE11 STATION: 3 COLLECTION DATE: 21-0CT-81 CCPE TYPE: INVERTED

TABLE B-20 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11
1

REPLICATES
(4/ML.)

hEAN PERCNT STANDARD 95% CONF----------

TAXA A (t/ML.) DCCUR ERROR LIMIT
- - - - -

_ ------ - ....-- _ --------

TOTAL CYANDPHYTA 5022. 5022.2 17.94 - -

EUGLEN0PHYTA

EUGLENA POLYMORPHA 107. 106.9 0.38 - -

TOTAL EUGLENOPHYTA 107. 106.9 0.38 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 107. 106.9 0.38 - -

TOTAL CRYPTOPHYTA 107. 106.9 0.38 - -

TOTAL PHYTOPLANKTON 27996. 27996.3 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 37

.

_ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _



- _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____

\

SUMMARY i,. PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCs..dENCE
PROJECT N08 IEL11 STATION! 4 COLLECTION DATE! 21-0CT-81 SCOPE TYPEI INVERTED

TABLE B-20 (CONT.) IDWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(t/ML.)

MEAN PERCNT STANDARD 95% CONF= - - - - = - -

TAXA A (t/HL.) DCCUR ERROR LIMIT
_- ----

BACILLARIOPHYTA
CENTRALES

STEPHAH0 DISCUS TENUIS 10846. 10845.9 39.36 - - ,

STEPHAN0 DISCUS INVISITATUS 3580. 3579.7 12.99 - -

SKELETONEMA POTAMOS 801. 801.4 2.91 - -

STEPHAN0 DISCUS NIAGARAE 534. 534.3 1.94 - -

CYCLOTELLA MENEGHINIANA 321. 320.6 1.16 - -

MELOSIRA AMBIGUA 214. 213.7 0.78 - -

TOTAL CENTRALES 16296. 16295.5 59.14 - -

BACILLARIOPHfTA
PENNALES

m NITZSCHIA ACICULARIS 1977. 1976.8 7.17 - -

L NITZSCHIA PALEA 495. 694.6 2.52 - -

ro ASTERIONELLA FORMOSA 321. 320.6 1.16 - -

m NAVICULA CRYPTOCEPHALA 267. 267.1 0.97 - -

NAVICULA LANCEOLATA 160. 160.3 0.5's - -

NITZSCHIA LINEARIS 160. 160.3 0.58 - -

NAVICULA DECUSSIS 107. 106.9 0.39 - -

SYNEDRA ULNA 107. 106.9 0,39 - -

OYROSIGMA SCALPROIDES 53. 53.4 0.19 - -

NITZSCHIA DISSIPATA 53. 53.4 0.19 - -

NAVICULA CITRUS 53. 53.4 0.19 - -

DIATOMA VULGARE 53. 53.4 .).19 - -

SUL2RELLA ANGUSTA 53. 53.4 ').19 - -

NAVICULA VIRIDULA 53. 53.4 0.19 - -

TOTAL PENNALES 4114. 4114.0 14.93 - -

TOTAL BACILLARIOPHYTA 20410. 20409.5 74.07 - -

CHLOR 0PHYTA
NON-FILAMENTOUS

'

ANKISTRODESMUS FALCATUS 748. 748.0 2.71 - -

O O O



SUMMARY OF OPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCUR:'''E (s"/hPROJECT NO: E 11 STATION: 4 COLLECTION DATE: 21-0CT-81 N #CCPE TYPE 1 INVERTED

TABLE B-20 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(t/ML.)

--- - =-- MEAN PERCNT STANDARD 95% CONF
7AXA A (t/ML.) OCCUR ERROR LIMIT

____ ___
-_ ----- ------ __ ------ --------

SCENEDESMUS ACUMINATUS 427. 427.4 1.55 - -

SCENEDESMUS ABUNDANS 347. 347.3 1.26 - -

DICTYOSPHAERIUM PULCHELLUM 214. 213.7 0.78 - -

SCEMEDESMUS OPOLIENSIS 187. 187.0 0.68 - -

ANKISTRODESMUS SPIRALIS 160. 160.3 0.58 - -

SCENEPESHUS DIMORPHUS 120. 120.2 0.44 - -

KIRCHNERIELLA LUNARIS 107. 106.9 0.39 - -

SCENEDESMUS QUADRICAUDA 80. 80.1 0.29 - -

SCENEDESMUS LONGUS 80. 80.1 0.29 - -

LAGERHEIMIA CILIATA 53. 53.4 0.19 - -

TOTAL NON-FILAMENTOUS 2524. 2524.5 9.16 - -

TOTAL CHl0ROPHYTA 2524. 2524.5 9.16 - -

CHRYSOPHYTA

S CODONOSIGA 855. 854.8 3.10 - -

S$ DIN 0BRYON SOCIALE 160. 160.3 0.58 - -

e
TOTAL CHRYSOPHYTA 1015. 1015.1 3.68 - -

CYANOPHYTA
NON-FILAMENTOUS

COELOSPHAERIUM NAEGELIANUM 855. 854.8 3.10 - -

MICR0 CYSTIS AERUGINOSA 160. 160.3 0.50 - -

TOTAL NON-FILAMENTOUS 1015. 1015.1 3.68 - -

CYAN 0PHYTA
FILAMENTOUS

OSCILLATORIA TENUIS 1950. 1950.1 7.08 - -

APHANIZ0MENON FLOS-AQUAE 305. 304.5 1.11 - -

ANABAENA FLOS-AQUAE 176. 176.3 0.64 - -

.

___ _ _ _ _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _____________

SUMMARY t,r PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT ut.t.o.mu.__ ~

-

PROJECT N08 IEL11 STATION! 4 COLLECTION DATE! 21-0CT-81 SCOPE TYPEi anvr.n. .
'

TABLE B-20 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(4/ML.)

- - - - - - - MEAN PERCNT STANDARD 95% CONF
TAXA A (t/ML.) OCCUR ERROR LIMIT

== ________

TOTAL FILAMENTOUS 2431. 2431.0 8.82 - -

TOTAL CYAN 0PHYTA 3446. 3446.1 12.51 - -

.

EUGLENDPHYTA

EUGLENA POLYMORPHA 53. 53.4 0.19 - -

TOTAL EUGLENOPHYTA 53. 53.4 0.19 - -

CRYPTOPHYTA -

CRYPT 0MONAS DVATA 107. 106.9 0.39 - -

[ TOTAL CRYPTOPHYTA 107. 106.9 0.39 - -

O
TOTAL PHYTOPLANKTON 27555. 27555.5 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 40

O O O



_ _ -- _ _ _ _ _ .

SUMMARY 8 YT0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OC ENCE /~
(D>PROJECT k W IEL11 STATION 1 5 COLLECTION DATE: 21-0CT-8 SCOPE TYPE: INVERTED

TABLE B-20 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(4/ML.)

----- HEAN PERCNT STANDARD 95% CONF
TAXA A (t/ML.) OCCUR ERROR LIMIT

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

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS TENUIS 10258. 10258.2 40.12 - -

STEPHAN0 DISCUS INVISITATUS 4167. 4167.4 16.30 - -

CYCLOTELLA MENEGHINIANA 962. 961.7 3.76 - -

STEPHAN0 DISCUS NIAGARAE 641. 641.1 2.51 - -

SKELET0 NEMA POTAMOS 427. 427.4 1.67 - -

MELOSIRA GRANULATA 160. 160.3 0.63 - -

TOTAL CENTRALES 16616. 16616 1 64.99 - -

BACILLARIOPHYTA
PENNALES

i' NITZSCHIA ACICULARIS 962. 961.7 3.76 - -

ro NITZSCHIA PALEA 534. 534.3 2.09 - -

$$ NAVICULA CRYPTOCEPHALA 160. 160.3 0.63 - -

FRUSTULIA RHOMB 0 IDES 107. 106.9 0.42 - -

NAVICULA RADIOSA 107. 106.9 0.42 - -

SYNEDRA ULNA 107. 106.9 0.42 - -

NAVICULA LANCEOLATA 107. 106.9 0.42 - -

NAVICULA DECUSSIS 53. 53.4 0.21 - -

NAVICULA VIRIDULA 53. 53.4 0.21 - -

NITZSCHIA ANGUSTATA 53. 53.4 0.21 - -

NITZSCHIA LINEARIS 53. 53.4 0.21 - -

GYR0 SIGMA SCALPROIDES 53. 53.4 0.21 - -

NITZSCHIA HANTZSCHIANA 53. 53.4 0.21 - -

SYNEDRA RADIANS 53. 53.4 0.21 - -

NAVICULA CITRUS 53. 53.4 0.21 - -

TOTAL PENNALES 2511. 2511.1 9.02 - -

|

TOTAL BACILLARIOPHYTA 19127. 19127.2 74.81 - -

| CHLOROPHYTA
I NON-FILAMENTOUS

ANKISTRODESHUS FALCATUS 588. 587.7 2.30 - -

.



_ _ _ _ _ _ _ .

m

SUMMARY or PHYTOPLANKTON COMPOSITION, ABUNDANCEe AND PERCENT OCCuxRENCE
PROJECT NO: IEL11 STATION: 5 COLLECTION DATE: 21-0CT-81 SCOPE TYPES INVERTED

TABLE B-20 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

.

REPLICATES
(4/ML.)

_

MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) DCCUR ERROR LIMIT

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

SCENEDESMUS ACUMINATUS 467. 467.5 1.83 - -

PEDIASTRUM DUPLEX UAR. RETICULATUM 427. 427.4 1.67 - -

SCENEDESMUS ABUNDANS 227. 227.1 0.89 - -

ANKISTRODESMUS SPIRALIS 214. 213.7 0.04 - -

TETRASTRUM STAUROGENIAEFORNE 214. 213.7 0.84 - -

SCENEDESMUS OPOLIENSIS 187. 187.0 0.73 - -

DICTYOSPHAERIUM PULCHELLUM 160. 160.3 0.63 - -

SCENEDESMUS LONGUS 134. 133.6 0.52 - -

CRUCIGENIA APICULATA 107. 106.9 0.42 - -

SCENL9ESMUS DIMORPHUS 80. 80.1 0.31 - -

SCENE 3ESMUS OUADRICAUDA 67. 66.0 0.26 - -

SCENEDESMUS BERNARDII 53. 53.4 0.21 - -

TOTAL NON-FILAMENTOUS 2925. 2925.2 11.44 - -

TOTAL CHLOR 0PHYTA 2925. 2925.2 11.44 - -

CYAN 0PHYTA
y NON-FILAMENTOUS

E$ COELOSPHAERIUM NAEGELIANUM 2030. 2030.3 7.94 - -

h* MICROCYSTIS AERUGINOSA 107. 106.9 0.42 - -

TOTAL NON-FILAMENTOUS 2137. 2137.1 8.36 - -

CYANOPHYTA
FILAMENTOUS

OSCILLATORIA TENUIS ~1207. 1207.5 4.72 - -

ANABAENA FLOS-AQUAE 118. 117.5 0.46 - -

TOTAL FILAMENTOUS 1325. 1325.0 5.18 - -

TOTAL CYAN 0PHYTA 3462. 3462.1 13.54 - -

CRYPTOPHYTA

CRYF'T0MONAS OVATA 53. 53.4 0.21 - -

0 0 0



_ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ . _ _ _ _ _ _

SUMMARY O HYT0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OC ENCE (v)PROJECT Ntr IEL11 STATION: 5 COLLECTION DATE: 21-0CT- SCOPE TYPE: INVERTED

TABLE B-20 (C0flT.) IDWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
(t/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (t/ML.) OCCUR ERROR LIMIT
- _ _ _ . - _ __ . _ -------- ------ -------- -

TOTAL CRYPTOPHYTA 53. 53.4 0.21 - -

TOTAL PHYTOPLANKTON 25568. 25568.0 100.00 - -

HUMBER OF SPECIES FOUND IN EACH REPLICATE 39

?
D!
w

.

_ _______.__. _ ___ _ _._____



. _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ .

SUMMARY FHYT0 FLANK 10N COMPOSITION, ABUNDANCE, AND PERCENT OCCL NCE
FROJECT Hu: IEL11 STATION: 1 COLLECTION DATE1 4-H0V-81 SCOPE TYPE: INVERTED

TABLE B-21 10uA ELECTRIC - IEL11H
PHYTOPLANATON ABUNDANCE

REF'LICATES
(4/ML.)

---------- MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) OCCUR ERROR LIMIT

------------------------------------------------------ ------ -------- - ._ --------_

.

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 8568. 8567.9 42.73 - -

STEPHAN0 DISCUS TENUIS 4488. 4488.0 22.38 - -

MELOSIRA GRANULATA 306. 306.0 1.53 - -

CYCLOTELLA MENEGHINIANA 136. 136.0 0.68 - -

STEFHAN0 DISCUS NIAGARAE 102. 102.0 0.51 - -

STEPHAN0 DISCUS SPP. 68. 68.0 0.34 - -

ShELETONEMA POTAMOS 68. 68.0 0.34 - -

TOTAL CENTRALES 13736. 13735.9 68.50 - -

BACILLARIOPHYTA
FENNALES

E HITZSCHIA ACICULARIS 1700. 1700.0 8.48 - -

E$ NITZSCHIA LINEARIS 816. 816.0 4.07 - -

A NITZSCHIA PALEA 646. 646.0 3.22 - -

ASTERIONELLA FORMOSA 136. 136.0 0.68 - -

GOMPHONEMA PARVULUM 102. 102.0 0.51 - -

DIATOMA UULGARE 102. 102.0 0.51 - -

NAVICULA TRIPUNCTATA 102. 102.0 0.51 - -

SYNEDRA ULNA 68. 68.0 - 0.34 - -

NAVICULA DECUSSIS 68. 68.0 0.34 - -

NITZSCHIA DISSIPATA 68. 68.0 0.34 - -

GOMPHONEMA ANGUSTATUM 34. 34.0 0.17 - -

NAVICULA SPP. 34. 34.0 0.17 - -

NAVICULA PUPULA 34. 34.0 0.17 - -

HAVICULA RADIOSA 34. 34.0 0.17 - -

101AL PENNALES 3944. 3944.0 19.67 - -

TOTAL BACILLARIOPHYTA 17680. 17679.8 88.17 - -

CHLOR 0PHYTA '

NON-FILAMENIOUS

SCENEDESMUS ACUMINATUS 484. 484.5 2.42 - -

O O O
- - - - - - - - _ - - - - - - - - - - - - - -



SUMMARY 'HYT0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCC"~'ENCE'
<,S

PROJECT t IEL11 STATION: 1 COLLECTION DATE: 4-NOV-E_) SCOPE TYPE: INVERTED ( ,/

TABLE B-21 (CONT.) IOWA ELECTRIC - IEL11H
PHYTOPLANKTON ABUNDANCE

REPLICATES
(4/ML.)

---------- HEAN PERCNT STANDARD 95% CONF
TAXA A (t/ML.) OCCUR ERROR LIMIT

------------------------------------------------------ ------ -------- - --_ - - - -

DICTYOSPHAERIUM PULCHELLUM 459. 459.0 2.29 - -

ANKISTRODESMUS FALCATUS 272. 272.0 1.36 - -

SCENEDESMUS OPOLIENSIS 127. 127.5 0.64 - -

SCENE 0ESMUS DENTICULATUS 85. 85.0 0.e2 - -

SCENEDESMUS ABUNDANS 76. 76.5 0.38 - -

ANKISTRODESMUS SPIRALIS 68. 68.0 0.34 - -

SCENEDESMUS DIMORPHUS 51. 51.0 0.25 - -

TOTAL NON-FILAMENTOUS 1623. 1623.5 8.10 - -

TOTAL CHLOROPHYTA 1623. 1623.5 8.10 - -

CYANOPHYTA
FILAMENT 0US

S' OSCILLATORIA TENUIS 629. 629.0 3.14 - -

{ APHANIZ0MENON FLOS-A00AE 51. 51.0 0.25 - -

TOTAL FILAMENTOUS 680. 680.0 3.39 - -

TOTAL CYAN 0PHYTA 680. 680.0 3.39 - -

EUGLENOPHYTA

EUGLENA POLYMORPHA 34. 34.0 0.17 - -

TOTAL EUGLENOPHYTA 34 34.0 0.17 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 34. 34.0 0.17 - -

TOTAL CRYPTOPHYTA 34. 34.0 0.17 - -

TOTAL PHYTOPLANKTON 20051. 20051.3 100.00 - -

HUMBER OF SPECIES FOUND IN EACH REPLICATE 33



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

SUMMAF:Y PHYT 0FtANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCE .ENCE
FROJECT tvu: IEL11 STATION 2 COLLECTION DATE! 4-NOV-81 SCOPE TYPE 8 INVERTED

TABLE B-21 (CONT.) IOWA ELECTRIC - IEL11H
PHYTOPLANKTON ABUNDANCE

REPLICATES
(4/ML.)

=-- MEAN PERCNT STANDARD 952 CONF
TAXA A (4/ML.) OCCUR ERROR LIMIT

-------- -------- -__ _ _ _= -------- ------ ---_

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 6664. 6663.9 35.20 - -

STEPHAN0 DISCUS TENUIS 5746. 5745.9 30.35 - -

MELOSIRA GRANULATA 510. 510.0 2.69 - -

STEPHAN0 DISCUS HIAGARAE 306. 306.0 1.62 - -

MELOSIRA VARIANS 102. 102.0 0.54 - -

CYCLOTELLA MENEGHINIANA 68. 68.0 0.36 - -

TOTAL CENTRALES 13396. 13395.9 70.76 - -

BACILLARIOPHYTA
PENNALES

7 NITZSCHIA ACICULARIS 1360. 1360.0 7.18 - -

U NITZSCHIA LINEARIS 612. 612.0 3.23 - -

m NITZSCHIA PALEA 306. 306.0 1.62 - -

ASTERIONELLA FORMOSA 102. 102.0 0.54 - -

GOMPHONEMA PARVULUM 68. 68.0 0.36 - -

DIATOMA VULGARE 68. 68.0 0.34 - -

NAVICULA TRIPUNCTATA 68. 68.0 0.36 - -

NAVICULA SPP. 68. 68.0 0.36 - -

HAVICULA CRYPTOCEPHALA 68. 68.0 0.36 - -

NAVICULA CAPITATA 34. 34.0 0.18 - -

HAVICULA HEUFLERI 34. 34.0 0.18 - -

NITZSCHIA DISSIPATA 34. 34.0 0.18 - -

HAVICULA DECUSSIS 34. 34.0 0.18 - -

SURIRELLA SPP. 14. 34.0 0.18 - -

TOTAL PENNALES 2890. 2890.0 15.27 - -

TOTAL BACILLARI6PHYTA 16286. 16285.8 86.03 - -

CHLOR 0PHYTA
NON-FILAh NT0US

DICTYDSPHAERIUM PULCHELLUM 765. 765.0 4.04 - -

O O O



-_-

SUMMARY iYTOPLANATON COMPOSITION, ABUNDANCE, AND PERCENT OCC'''ENCE ('')T's ,
FROJECT i EL11 STATION: 2 COLLECTION DATE1 4-NOV-;m_/ SCOPE TYPE 1 INVERTED

| TABLE B-21 (CONT.) IOUA ELECTRIC - IEL11H
PHYTOPLANKTON ABUNDANCE

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF---------- *

TAXA A (t/HL.) OCCUR ERROR LIMIT ,

|------------------------------ ---------- ------------ ------ ---- --- -_ _ -- ---

| SCENEDESMUS ACUMINATUS 280. 280.5 1.48 - -

| PEDIASTRUM I:0RYANUM 272. 272.0 1.44 - -

ANKISTRODESMUS FALCATUS 170. 170.0 0.90 - -

COELASTRUM CAMBRICUM 136. 136.0 0.72 - -

SCENEDESMUS DENTICULATUS 119. 119.0 0.63 - -

SCENEDESMUS OPOLIENSIS 110. 110.5 0.58 - -

LAGERHEIMIA QUADRISETA 68. 68.0 0.36 - -

ANKISTRODESMUS SPIRALIS 68. 68.0 0.36 - -

SCENEDESMUS ABUNDANS 68. 68.0 0.36 - -

SCENEDESMUS INTERMEDIUS 51. 51.0 0.27 - -

SCENE 0ESMUS QUADRICAUDA 34. 34.0 0.10 - -

TOTAL NON-FILAMENTOUS 2142. 2142.0 11.31 - -

TOTAL CHLOROPHYTA 2142. 2142.0 11.31 - -

O
CYAN 0FHYTA

FILAMENT 0US

OSCILLATORIA TENUIS 296. 295.8 1.56 - -
-

ANABAENA FLOS-AQUAE 71. 71.4 0.38 - -

TOTAL FILAMENTOUS 367. 367.2 1.94 - -

TOTAL CYANOPHYTA 367. 367.2 1.94 - -

CRYPT 0PHYTA

CRYPT 0MONAS OVATA 136. 136.0 0.72 - -

TOTAL CRYPTOPHYTA 136. 136.0 0.72 - -

TOTAL PHYTOPLANKTON 18931. 18931.0 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 35



SUtiMARY PHYTOPLANKTON COMPOSITION, ABUNDANCE AND PERCENT 000 ENCE,

! PROJECT r,ol IEL11 STATION: 3 COLLECTION DATE! 4-NOV-81 SCOPE TYPE 1 INVERTED
l'
,

TABLE B-21 (CONT.) IOWA ELECTRIC - IEL11H
l PHYTOPLANKTON ASUNDANCE

|

| REPLICATES
; (t/ML.)

HEAN PERCNT STANDARD 95% CONF----------

TAXA A (t/ML.) OCCUR ERROR LIMIT
........................ -- -- _ - - . . . . . . . . . . . . . . . ...... ........ ...... .= _ _ __=

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 7140. 7139.9 40.09 - -

STEPHAN0 DISCUS TENUIS 3740. 3740.0 21.00 - -

MELOSIRA GRANULATA 408. 408.0 2.29 - -

STEPHAN0 DISCUS NIAGARAE 374. 374.0 2.10 - -

CYCLOTELLA HENEGHINIANA 102. 102.0 0.57 - -

HELOSIRA VARIANS 68. 68.0 0.38 - -

ShELETONEMA POTAMOS 68. 68.0 0.38 - - *

TOTAL CENTRALES 11900. 11899.9 66.82 - -

BACILLARIOPHYTAm PENNALES

U NITZSCHIA ACICULARIS 1054. 1054.0 5.92 - -*
NITZSCHIA PALEA 544. 544.0 3.05 - -

HIT 2SCHIA LINEARIS 510. 510.0 2.86 - -

GOMPHONEMA PARVULUM 340. 340.0 1.91 - -

NAVICULA SPP. 102. 102.0 0.57 - -

DIATOMA VULGARE 68. 68.0 0.38 - -

NAVICULA PUPULA 68. 68.0 0.38 - -

NAVICULA TRIPUNCTATA 68. 68.0 0.38 - -

ASTERIONELLA FORMOSA 68. 68.0 0.38 - -

NAVICULA DECUSSIS 68. 68.0 0.38 - -

NAVICULA CUSPIDATA 34. 34.0 t0.19 - -

NAVICULA RADIOSA 34. 34.0 :0.19 - -

NITZSCHIA DISSIPATA 34. 34.0 10.19 - -

NAVICULA CRYPT 0CEPHALA 34. 34.0 3.19 - -

SYNEDRA ULNA 34. 34.0 v.19 - -

TOTAL PENNALES 3060. 3060.0 17.18 - -

TOTAL BACILLARIOPHYTA 14960. 14959. 8 84.00 - -

CHLOR 0PHYTA
NON-FILAMENT 0US

ANKISTRODESHUS FALCATUS 578. 578.0 3.25 - -

O O O
- _ - -- -



_ - _ _ _ _

SUMMARY DE,PHYTOPLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OC RENCE
PROJECT r TIEL11 STATION! 3 COLLECTION DATE! 4-NOV- SCOPE TYPE 1 INVERTED ('')~-) R;

TABLE B-21 (CONT.) IOWA ELECTRIC - IEL11H
PHYTOPLANKTON ABUNDANCE

I
REPLICATES
(t/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (t/ML.) OCCUR ERROR LIMIT ,

_ j______________________________________________________ ______ ___ =_ = - _ _ - - _ - ________

| PEDIASTRUM DUPLEX VAR. RETICULATUM 408. 408.0 2.29 - - |

: SCENEDESMUS ACUMINATUS 391. 391.0 2.20 - - 1

| DICTYOSPHAERIUM PULCHELLUM 272. 272.0 1.53 - -

SCENEDEShUS OPOLIENSIS 246. 246.5 1.38 - -'

ANKISTRODESMUS SPIRALIS 204. 204.0 1.15 - -

SCENEDESMUS ABUNDANS 161. 161.5 0.91 - -

PEDIASTRUM TETRAS 136. 136.0 0.76 - -

SCENEDESMUS DENTICULATUS 102. 102.0 0.57 - -
1

LAGERHEIMIA CILIATA 34. 34.0 0.19 - -
'

TOTAL NON-FILAMENTOUS 2533. 2533.0 14.22 - -

TOTAL CHLOR 0PHYTA 2533. 2533.0 14.22 - -

|
CYANDPHYTA |
i' FILAMENT 0US 1

78. 78.2 0.44 - - |
hhAPHANIZ0MENONFLOS-AQUAE

TOTAL FILAMENT 0US 78. 78.2 0.44 - -

TOTAL CYAN 0PHYTA 78. 78.2 0.44 - -

EUGLENOPHYTA

EUGLENA POLYMORPHA 68. 68.0 0.38 - -

EUGLENA SPP. 34. 34.0 0.19 - -

TOTAL EUGLENDPHYTA 102. 102.0 0.57 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 136. 136.0 0.76 - -

TOTAL CRYPTOPHYTA 136. 136.0 0.76 - -

TOTAL PHYTOPLANKTON 17809. 17809.0 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 36

.

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



. . _ _ _ _ .

. .. ..

n m
SUMMARY PHY10FLANNTON COMPOSITION, ABUNDANCE, AND PERCENT OC. RENCE
PROJECT NO: IEL11 STATION: 4 COLLECTION DATE: 4-H0V-B1 SCOPE TYPE 1 INVERTED

TABLE B-21 (CONT.) IOWA ELECTRIC - IEL11H
PHYTOPLANKTON ABUNDANCE

1

| REPLICATES
| (8/ML.)

------- MEAN PERCNT STANDARD 95% CONF i

_bbb_b -- - - -_I_b_b__^--- - --________ ___ __ _' *
_____________=-

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 7752. 7751.9 39.95 - -

STEPHAN0 DISCUS TENUIS 5236. 5235.9 26.98 - -

MELOSIRA GRANULATA 612. 612.0 3.15 - -

STEPHAN0 DISCUS NIAGARAE 238. 238.0 1.23 - -

SKELETONEMA POTAMOS 136. 136.0 0.70 - -

CYCLOTELLA MENEGHINIANA 68. 68.0 0.35 - -

TOTAL CENTRALES 14042. 14041.9 72.37 - -

BACILLARIOPHYTA
PENHALES

NIT 2SCHIA ACICULARIS 1326. 1326.0 6.83 - -

(; HITZSCHIA LINEARIS 578. 578.0 2.98 - -

NIT 2SCHIA PALEA 442. 442.0 2.28 - -

GOMPHONEHA PARVULUM 102. 102.0 0.53 - -

DIATOMA VULGARE 68. 68.0 0.35 - -

SYNEDRA RADIANS 68. 63.0 0.35 - -

ASTERIONELLA FORMOSA 68. 68.0 0.35 - -

NAVICULA CRYPT 0CEPHALA 68. 68.0 0.35 - -

NAVICULA SPP. 63. 68.0 0.35 - -

NAVICULA TRIPUNCTATA 34. 34.0 0.18 - -

NAVICULA DECUSSIS 34. 34.0 0.18 - -

(NITZSCHIA DISSIPATA 34. 34.0 0.18 - -

NAVICULA LANCEOLATA 34. 34.0 0.18 - -

NAVICULA PUPULA 34. 34.0 0.18 - -

NAVICULA RADIOSA 34. 34.0 0.18 - -

SYNEDRA ULHA 34. 34.0 0.18 - -

TOTAL PENNALES 3026. 3026.0 15.59 - -

TOTAL BACILLARIOPHYTA 17068. 17067.8 87.96 - -

CHLOROPHYTA
NON-FILAMENT 0US

DICTYOSPHAERIUM PULCHELLUM 816. 816.0 4.21 - -

e o e .

!'
j

-



- - _ _ _ _

SUMMARY YT0 PLANKTON COMPOSITION APUNDANCE, AND PERCENT OCO''''ENCE t''N
PROJECT EL11 STATION: 4 COLLECTION DATE: 4-NOV-L_ _/ SCOPE TYPE 1 INVERTED ()_

TABLE B-21 (CONT.) IOWA ELECTRIC - IEL11H
PHYTOPLANKTON ABUNDANCE

REPLICATES
(4/rt.) |

MEAN PERCNT STANDARD 95% CONF
'

----------

TAXA A (8/HL.) OCCUR ERROR LIMIT
----- .. - ....-------------------- ...------- ....... _ __ -- .. -- ------ -------- -- ...--

,
SCENEDESMUS ACUMINATUS 365. 365.5 1.88 - -

| ANKISTRODESMUS FALCATUS 204. 204.0 1.05 - -
|

| SCENEDESMUS DENTICULATUS 110. 110.5 0.57 - -
|

| ANKISTRODESMUS SPIRALIS 68. 68.0 0.35 - -

| SCENEDESHUS DIM 0RPHUS 51. 51.0 0.26 - -

SCENEDESMUS QUADRICAUDA 42. 42.5 0.22 - -

SCENEDESMl's OPOLIENSIS 42. 42.5 0.22 - -

SCENEDESPdS ABUNDANS 34. 34.0 0.18 - -

LAGERHEIMIA QUADRISETA 34. 34.0 0.18 - -

TOTAL NON-FILAMENTOUS 1768. 1768.0 9.11 - -

TOTAL CHLOR 0PHYTA 1768. 1768.0 9.11 - - -

CYAN 0PHYTA '

FILAMENT 0USoo

Sf OSCILLATORIA TENUIS 456. 455.6 2.35 - -

ra APHANIZ0MENON FLOS-A0VAE 44. 44.2 0.23 - -

TOTAL FILAMENT 0US 500. 499.8 2.58 - -

TOTAL CYAN 0PHYTA 500. 499.8 2.58 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 68. 68.0 0.35 - -

TOTAL CRYPT 0PHYTA 68. 68.0 0.35 - -

|

TOTAL PHYTOPLANKTON 19404. 19403.6 100.00 - -

HUMBER OF SPECIES FOUND IN EACH REPLICATE 35

_ _ _ _ _ _ _ _ _ _ _ _ -



_ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-

SUMMARY ?HYTOPLANNTON COMPOSITION, ABUNDANCEe AND PERCENT OCCl INCE
FROJECT Nu; IEL11 STATION: 5 COLLECTION DATE: 4-NOV-81 SCOPE TYPE: INVERTED

TABLE B-21 (CONT-) IDWA ELECTRIC - IEL11H
PHY10 PLANKTON ABUNDANCE

REPLICATES
(4/ML.)

HEAN PERCNT STANDARD 95% CONF----------

TAXA A (t/HL.) OCCUR ERROR LIMIT
_ _ ------= ------ -_ . - - ------ --- --------

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 6052. 6051.9 32.11 - -

STEPHAH0 DISCUS TENUIS 3162. 3162.0 16.77 - -

NELOSIRA GRANULATA 408. 408.0 2.16 - -

HELOSIRA AMBIGUA 170. 170.0 0.90 - -

STEPHAN0 DISCUS HIAGARAE 170. 170.0 0.90 - -

CYCLOTELLA MENEGHINIANA 102. 102.0 0.54 - -

NELOSIRA VARIANS 68. 68.0 0.36 - -

TOTAL CENTRALES 10132. 10131.9 53.75 - -

BACILLARIOPHYTA
y F'ENNALES

$ HIT 2SCHIA ACICULARIS 1496. 1496.0 7.94 - -

N NITZSCHIA LINEARIS 952. 952.0 5.05 - -

NITZSCHIA PALEA 510. 510.0 2.71 - -

GOMPHONEMA PARVULUM 306. 306.0 1.62 - -

ASTERIONELLA FORMOSA 272. 272.0 1.44 - -

DIATOMA VULGARE 136. 136.0 0.72 - -

NITZSCHIA DISSIPATA 102. 102.0 0.54 - -

NAVICULA CRYPTOCEPHALA 102. 102.0 0.54 - -

NAV;CULA LANCEOLATA 68. 68.0 0.36 - -

SYNEDRA ULNA 68. 68.0 0.36 - -

SYNEDRA RADIANS 68. 68.0 0.36 - -

NITZSCHIA HANTZSCHIANA 68. 68.0 0.36 - -

HERIDION CIRCULARE 34. 34.0 0.18 - -

NAVICULA DECUSSIS 34. 34.0 0.18 - -

NITZSCHIA TRYBLIONELLA VAR. VICTORIAE 34. 34.0 0.18 - -

NITZSCHIA COMMUNIS 34. 34.0 0.18 - -

NITZSCHIA SIGHOIDEA 34. 34.0 0.18 - -

NITZSCHIA FRUSTULUM 34. 34.0 0.18 - -

GOMPHONEMA SPP. 34. 34.0 0.18 - -

PLEUR 0SIGHA SPP. 34. 34.0 0.18 - -

TOTAL PENNALES 4420. 4420.0 23.45 - -

O O O
|

. - _-__ _____ _



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

SUMMARY OF('7T0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCU M ICE D
PROJECT N0 w lL11 STATION: 5 COLLECTION DATE1 4-NOV-81 w SCOPE TYPE: INVERTED V

TABLE B-21 (CONT.) 109A ELECTRIC - IEL11H
PHYTOPLANKTON ABUNDANCE

REPLICATES
(4/ML.)

---------- MEAN PERCNT STANDARD 95% CONF
TAXA A (t/ML.) OCCUR ERROR LIMIT

------------------------------------------------------ ------ --- ---- ------ -------- ===--

TOTAL BACILLARIOPHYTA 14552, 14551.9 77.20 - -

CHLOR 0PHYTA
NON-FILAMENT 0US

DICTYOSFHAERIUM PULCHELLUM 1207. 1207.0 6.40 - -

SCENEDESMUS ACUMINATUS 527. 527.0 2.80 - -

ANKISTRODESMUS FALCATUS 510. 510.0 2.71 - -

PEDIASTRUM BORYANUM 272. 272.0 1.44 - -

CCELASTRUM CAMBRICUM 272. 272.0 1.44 - -

SCENEDESMUS DENTICULATUS 221. 221.0 1.17 - -

SCENEDESMUS OPOLIENSIS 178. 178.5 0.95 - -

ANKISTRODESMUS SPIRALIS 68. 68.0 0.36 - -

SCENEDESMUS BIJUGA 68. 68.0 0.36 - -

SCENEDESMUS ARCUATUS 59. 59.5 0.32 - -m
e ACTINASTRUM HANTZSCHII UAR. FLUVIATILE 34. 34.0 0.18 - -

m
0 TOTAL NON-FILAMENTOUS 3417. 3417.0 18.13 - -

TOTAL CHLOROPHYTA 3417. 3417.0 18.13 - -

CYANOPHYTA
FILAMENT 0US

OSCILLATORIA TENUIS 646. 446.0 3.43 - -

ANABAENA FLOS-A00AE 75. 74.8 0.40 - -

APHANIZ0MENON FLOS-A00AE 58. 57.8 0.31 - -

TOTAL FILAMENTOUS 779. 778.6 4.13 - -

TOTAL CYAN 0PHYTA 779. 778.6 4.13 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 102. 102.0 0.54 - -

TOTAL CRYPTOPHYTA 102. 102.0 0.54 - -

TOTAL PHYTOPLANNTON 18849. 18949.4 100.00 - - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 42

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~



___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _

,

t

SUMMARY . l'HYT0 PLANKTON COMPOSITIONe ABUNDANCE, AND PERCENT OCCL INCE
FROJECT NO: IEL11 STATION: 1 COLLECTION DATE: 17-NOV-81 ECOPE TYPE: INVERTED

TABLE B-22 IDWA ELECTRIC - 1EL11H
PHYTOPLANKTON ABUNDANCE

REPLICATES
(8/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (8/ML.) DCCUR ERROR LIMIT
------------------ _____ _ --------------- _-- -------- ------ _- - - - -

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 20694. 20694.5 54.83 - -

STEPHAH0 DISCUS TENUIS 7168. 7168.3 18.99 - -

CYCLOTELLA HENEGHINIANA 623. 623.3 1.65 - -

MELOSIRA GRANULATA 374. 374.0 0.99 - -

ShELETONEMA POTAMOS 187. 187.0 0.50 - -

STEPHAN0 DISCUS HIAGARAE 125. 124.7 0.33 - -

HFLOSIRA VARIANS 125. 124.7 0.33 - -

TOTAL CENTRALES 29296. 27296.4 77.62 - -

BACILLARIOPHYTA
y PENNALES ,

$ NITZSCHIA ACICULARIS 1496. 1496.0 3.96 - -

* NITZSCHIA LINEARIS 499. 498.7 1.32 - -

NI1ZSCHIA HANTZSCHIANA 312. 311.7 0.83 - -

NITZSCHIA PALEA 249. 249.3 0.66 - -

NAVICULA CRYPTOCEPHALA 249. 249.3 0.66 - -

DIATOMA VULGARE 187. 187.0 0.50 - -

ASTERIDHELLA FORMOSA 187. 187.0 0.50 - -

NITZSCHIA DISSIPATA 125. 124.7 0.33 - -

NAVICULA LANCE 0 LATA 125. 124.7 0.33 - -

SYNEDRA ULNA 125. 124.7 0.33 - -

SYNEDRA RADIANS 125. 124.7 0.33 - -

NAVICULA SPP. 125. 124.7 0.33 - -

NAVICULA DECUSSIS 62. 62.3 0.17 - -

NAVICULA CUSPIDATA 62. 62.3 0.17 - -

NAVICULA PUPULA 62. 62.3 0.17 - -

NITISCHIA FRUSTULUM 62. 62.3 0.17 - -

NAVICULA HUTICA 62. 62.3 0 17 - -

NITZSCHIA ANGUSTATA 62. 62.3 0.17 - -

TOTAL PENNALES 4176. 4176.3 11.06 - -

TOTAL BACILLARIOPHYTA 33473. 33472.7 88.68 - -

O O O
__ -



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

SUMMARYF~.{HYT0PLANKTONCOMPOSITION, ABUNDANCE,ANDPERCENTOCp'9ENCE
PROJECT y IEL11 STATION: 1 COLLECTION DATE: 17-NOV- d SCOPE TYPE 1 INVERTED g

TABLE B-22 (CONT.) IOWA ELECTRIC - IEL11H
PHYTOPLANKTON ABUNDANCE

REPLICATES
(4/ML.)t

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (t/ML.) OCCUR ERROR LIMIT
--. ._ .---- _= . - _ -------- - ------ .....--- - - . _ - --_ __

CHLOR 0PHYTA
NON-FILAMENT 0US

COELASTRUM CAMBRICUM 997. 997.3 2.64 - -

SCENEDESMUS ACUMINATUS 779. 779.2 2.06 - -

ANKISTRODESMUS FALCATUS 499. 498.7 1.32 - -

DICTYOSPHAERIUM PULCHELLUM 280. 280.5 0.74 - -

SCENEDESMUS ABUNDANS 171. 171.4 0.45 - -

COELASTRUM SPHAERICUM 156. 155.8 0.41 - -

SCENEDESMUS OPOLIENSIS 156. 155.8 0.41 - -

SCENEDESMUS DENTICULATUS 140. 140.2 0.37 - -

SCENEDESMUS INTERMEDIUS 93. 93.5 0.25 - -

SCENEDESMUS LONGUS 78. 77.9 0.21 - -

.

TOTAL NON-FILAMENTOUS 3350. 3350.4 8.88 - -

a2

k TOTAL CHLOROPHYTA 3350. 3350.4 8.88 - -

3
CYAN 0PHYTA

FILAMENTOUS

OSCILLATORIA TENUIS 393. 392.7 1.04 - -

APHANIZ0MENON FLOS-ADUAE 212. 211.9 0.56 - -

ANABAENA FLOS-AQUAE 193. 193.2 0.51 - -

TOTAL FILAMENT 0US 798. 797.9 2.11 - -

TOTAL CYAN 0PHYTA 798. 797.9 2.11 - -

EUGLENOPHYT

EUGLENA POLYMORPHA 125. 124.7 0.33 - -

TOTAL EUGLENOPHYTA 125. 124.7 0.33 - -

TOTAL PHYTOPLANKTON 37746. 37745.6 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 39

,

- - - _ _ _ _ _ - - _ _ _ _ _ _ - . _ - -



- . - - . _ _ - _ _ - - _ _ _ _ . _ . . - _ _ .

4

SUMMARY PHYTOPLANKTON COMPOSITIONe ABUNDANCE, AND PERCENT OCL ;ENCE -

IROJECT NO: IEL11 STATICHI 2 COLLECTION DATE: 17-NOV-81 SCOPE itPEI INVERTED

,

TABLE B-22 (CONT.) 10uA ELECTRIC - IEL11H
PHYTOPLANKTON ABUNDANCE

REPLICATES
(8/ML.)

---------- MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) OCCUR ERROR LIMIT

______________________________________________________ ______ _____ ______ _____ -

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 18388. 18388.1 50.30 - -

STEPHAN0 DISCUS TENUIS 7667. 7666.9 20.97 - -

STEFHAN0 DISCUS HIAGARAE 312. 311.7 0.85 - -

CYCLOTELLA MENEGHINIANA 187 187.0 0.51 - - -

MELOSIRA GRANULATA 187. 187.0 0.51 - -

MELOSIRA VARIANS 125. 124.7 0.34 - -

TOTAL CENTRALES 26865. 26865.4 73.49 - -

BACILLARIOPHYTA
PENNALES7

% NITZSCHIA ACICULARIS 1247. 1246.7 3.41 - -

c' ASTERIONELLA FORMOSA 1122. 1122.0 3.07 - -

NITZSCHIA PALEA 561. 561.0 1.53 - -

NAVICULA SPP. 249. 249.3 0.68 - -

GOMPHONEMA PARVULUM 187. 187.0 0.51 - -

DIATOMA VULGARE 187. 187.0 0.51 - -

NAVICULA LANCEOLATA 187. 187.0 0.51 - -

NAVICULA CRYPTOCEPHALA 125. 124.7 0.34 - -

SURIRELLA DVATA 125. 124.7 0.34 - -

SYNEDRA ULNA 125. 124.7 0.34 - -

NITZSCHIA DISSIPATA 62. 62.3 0.17 - -

NAVICULA CAPITATA 62. 62.3 0.17 - -

NAVICULA DECUSSIS 62. 62.3 0.17 - -

SYNEDRA RADIANS 62. 62.3 0.17 - -

NITZSCHIA TRYBLIONELLA VAR. VICTORIAE 62. 62.3 0.17 - -

TOTAL PENNALES 4426. 4425.6 12.11 - -

TOTAL BACILLARIOPHYTA 31291. 31291.0 85.59 - -

CHLOR 0PHYTA
NON-FILAMENTOUS

ANKISTRODESMDS FALCATUS 935. 935.0 2.56 - -

O O O



-

SUMMARY 0 iYT0 PLANKTON COMPOSITION, ABUNDANCE. AND FERCENT OCC' '(NCE t'~'~

F FDJECT N . EL11 STATIONI 2 COLLECTION DATEI 17-NOV-8. > SCOPE TYPT.I INVERTED (_,

TABLE B-22 (CONT.) 109A ELECTRIC - IEL11H
PHYTOPLANKTON ABUNDANCE

REPLICATES
(4/ML.)
--- -- MEAN PERCNT STANDARD 95% CONF

TAXA A (4/ML.) OCCUR ERROR LIMIT
-------------------------------- == ---= ------- ------ ---- . _

- -- -_ = --------
_

SCENEDESMUS ACUMINATUS 701. 701.2 1.92 - -

DICTYDSPHAERIUM PULCHELLUM 545. 545.4 1.49 - -

PEDIASTRUM PORYANUM 499. 498.7 1.36 - -

COELASTRUM CAMBRICUM 499. 498.7 1.36 - -

SCENEDESMUS OPOLIENSIS 343. 342.8 0.94 - -

SCENEDESMUS ABUNDANS 187. 187.0 0.51 - -

ACTINASTRUM HANTZSCHII UAR. FLUVIATILE 156. 155.8 0.43 - -

ANKISTRODESMUS SPIRALIS 125. 124.7 0.34 - -

SCENEDESMUS DENTICULATUS 125. 124.7 0.34 - -

SCENEDESMUS DIM 0RPHUS 78. 77.9 0.21 - -

SCENEDESHUS OUADRICAUDA 62. 62.3 0.17 - -

.

TOTAL NON-FILAMENTOUS 4254. 4254.2 11.64 - -

TOTAL CHLOROPHTiA 4254. 4254.2 11.64 - --

T
S CYAN 0PHYTA
'd FILAMENTOUS

OSCILLATORIA TENUIS 654. 654.5 1.79 - -

APHANIZ0MENON FLOS-ADUAE 171. 171.4 0.47 - -

TOTAL FILAMENT 0US 826. 825.9 2.26 - -

TOTAL CYANOPHYTA 826. 825.9 2.26 - -

EUGLENDPHYTA

EUGLENA POLYMORPHA 62. 62.3 0.17 - -

TOTAL EUGLENOPHYTA 62. 62.3 0.17 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 125. 124.7 0.34 - -

TOTAL CRYPTOPHYTA 125. 124.7 0.34 - -

.

TOTAL PHYTOPLANKTON 36558. 36558.1 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 37



_ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _

%

SUMMARY .. F HY10PLANETON COMPOSITION, ABUNDANCE, AND FERCENT OCL <ENCE.

FROJECT NO: IEL11 STATION: 3 COLLECTION DATE: 17-NOV-81 SCOPE TYPE 1 INVERTED

TABLE B-22 (CONT.) IMMhQM

REFtICATES
(4/ML.)

--==- -- HEAN PERCNT STANDARD 95% CONT
TAXA A (t/ML.) DCCUR ERROR LIMIT

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

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 21442. 21442.4 50.93 - -

STEPHAN0 DISCUS TENUIS 9789. 8788.9 20.88 - -

MELOSIRA GRANULATA 312. 311.7 0.74 - -

SKELET0 NEMA POTAMOS 312. 311.7 0.74 - -

CYCLOTELLA MENEGHINIANA 187. 187.0 0.44 - -

STEPHAN0 DISCUS NIAGARAE 187. 187.0 0.44 - -

,

TOTAL CENTRALES 31229. 31228.7 74.18 - -

BACILLARIOPHYTA
y' PENNALES
ro

@ NITZSCHIA ACICULARIS 1745. 1745.3 4.15 - -

ASTERIONELLA FORMOSA 935. 935.0 2.22 - -

HIT 7SCHIA SPP. 312. 311.7 0.74 - -

NAVICULA SPP. 249. 249.3 0.59 - -

NITZSCHIA PALEA 249. 249.3 0.59 - -

NITZSCHIA LINEARIS 187. 187.0 0.44 - -

NAVICULA LANCEOLATA 187. 187.0 0.44 - -

NAVICULA CRYPTOCEPHALA 125. 124.7 0.30 - -

NAVICULA DECUSSIS 125. 124.7 0.30 - -
<

NITZSCHIA HANTZSCHIANA 125. 124.7 0.30 - -

NAVICULA CUSPIDATA 62. 62.3 0.15 - -

NITISCHIA DISSIPATA 62. 62.3 0.15 - -

NITZSCHIA PSEUD 0FONTICOLA 62. 62.3 0.15 - -

NITISCHIA ANGUSTATA 62. 62.3 0.15 - -

TOTAL FENNALES 4488. 4488.0 10.66 - -

TOTAL BACILLARIOPHYTA 35717. 35716.6 84.84 - -

CHLOROPHYTA
NON-FILAMENTOUS

DICTYOSPHAERIUM PULCHELLUM 1215. 1215.5 2.89 - -

O O O
_



.

' ^ '
ABUNDANCEANDPERCENTOCCg1

NCESUMMARY 0 (TOPLANKTON COMPOSITION
COLLECTION DATE1 17-NOV-8 SC0FE TYPE: INVERTED (_-PROJECT NO. EL11 STATIGN: 3

TABLE B-22 (CONT.) IDWA ELECTRIC - IEL11H
PHYTOPLANKTON Ai(UNDANCE

REPLICATES
.

(4/ML.)
-- ---- MEAN PERCNT STANDARD 95% CONF

TAXA A (t/ML.) DCCUR ERROR LIMIT
------ _ - - -- --___- _ ------------------ ___ -------- _ _. -------- --------

SCENEDESMUS ACUMINATUS 1091. 1090.8 2.59 - -

ANKISTRODESMUS FALCATUS 686. 685.7 1.63 - -

SCENEDESMUS OPOLIENSIS 577. 576.6 1.37 - -

PEDIASTRUM It0RYANUM 499. 498.7 1.18 - -

ANNISTRODESMUS SPIRALIS 312. 311.7 0.74 - -

SCENEDESMUS ABUNDANS 171. 171.4 0.41 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 125. 124.7 0.30 - -

SCENEDESMUS DENTICULATUS 93. 93.5 0.22 - -

SCENEDESMUS LOHGUS 62. 62.3 0.15 - -

TOTAL NON-FILAMENTOUS 4831. 4830.8 11 47 - -

TOTAL CHLOR 0PHYTA 4831. 4b30.8 11.47 - -

CYAN 0PHYTA
3 FILAMENT 0US

N
jg OSCILLATORIA TENUIS 885. 885.1 2.10 - -

APHANIZ0MENON FLOS-AQUAE 199. 199.5 0.47 - -

ANABAENA FLOS-ADUAE 93. 93.5 0.22 - -

TOTAL FILAMENTOUS 1178. 1178.1 2.80 - -

TOTAL CYAN 0PHYTA 1178. 1178.1 2.80 - -

EUGLENOPHYTA

EUGLENA POLYMORPHA 62. 62.3 0.15 - -

PHACUS SPP. 62. 62.3 0.15 - -

TOTAL EUGLENOPHYTA 125. 124.7 0.30 - -

CRYPTOPHYTA

CRYPT 0MONAS OVATA 249. 249.3 0.59 - -

TOTAL CRYPT 0PHYTA 249. 249.3 0.59 - -

TOTAL PHYT 0FLANKTON 42100. 42099.5 100.00 - -

NUMFER OF SPECIES FOUND IN EACH REPLICATE 36



_ - _ _

SUMMARY Ot .HYTOPLANKTON COMPOSITION, ABUNDANCE. AND FERCENT OCCUA. NCE
PROJECT NO: IEL11 STATION 1 4 COLLECTION DATE1 17-NOV-81 SCOPE TYPE 1 INVERTED

TABLE B-22 (CONT.) IouA ELECTRIC - IEL11H
PHY10 PLANKTON ABUNDANCE

REPLICATES
'

(4/ML.)
MEAN PERCNT STANDARD 951 CONF----------

TAXA A (4/ML.) DCCUR ERROR LIMIT
------------------------- __- ----------------- -- -- -------- - -- -- -- - =-

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 19697. 19697.1 58.40 - -

STEPHAN0 DISCUS TENUIS 5548. 5547.6 16.45 - -

SKELETONEMA F OTAMOS 748. 748.0 2.22 - -

CYCLOTELLA MENEGHINIANA 187. 187.0 0.55 - -

STEPHAN0 DISCUS NIAGARAE 125. 124.7 0.37 - -

TOTAL CENTRALES 26304. 26304.4 78.00 - -

BACILLARIOPHYTA
PENNALES

T NITZSCHIA ACICULARIS 1371. 1371.3 4.07 - -

y ASTERIONELLA FORMOSA 810. 810.3 2.40 - -

c2 HITZSCHIA LINEARIS 374. 374.0 1.11 - -

NITZSCHIA PSEUD 0FONTICOLA 312. 311.7 0.92 - -

NITZSCHIA HANIZSCHIANA 249. 249.3 0.74 - -

NITISCHIA PALEA 249. 249.3 0.74 - -

NITISCHIA DISSIPATA 125. 124.7 0.37 - -

NAVICULA RADIOSA 125. 124.7 0.37 - -

NAVICULA TRIPUNCTATA 125. 124.7 0.37 - -

HITZSCHIA ANGUSTATA 62. 62.3 0.18 - -

NAVICULA DECUSSIS 62. 62.3 0.18 - -

DIATOMA VULGARE 62. 62.3 0.18 - -

GOMPHONEMA PARVULUM 62. 62.3 0.18 - -

SURIRELLA DVATA 62. 62.3 0.18 - -

SYNEDRA ULNA 62. 62.3 0.18 - -

TOTAL PENNALES 4114. 4114.0 12.20 - -

TOTAL BACILLARIOPHYTA 30418. 30418.4 90.20 - -'

CHLOR 0PHYTA
NON-FILAMENTOUS

PEDIASTRUM BORYANUM 499. 498.7 1.48 - -

9 O e



- _ . _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SUMMARf 0F YT0 PLANKTON COMPOSITION, ABUNDANCE, AND FERCENT OCCP 'NCE ('N
FROJECT N EL11 STATION: 4 COLLECTION DATE1 17-H0V-8 k ,J SCOPE TYPE: INVERTED C'

TABLE B-22 (CONT.) 10uA ELECTRIC - IEL11H
PHY10F1ANNTON AFUNDANCE

REPLICATES
(8/HL.)

' - --- -- MEAN PERCNT STANDARD 95% CONF
! TAXA A t8/ML.) DCCUR ERROR LIMIT
\ .... --------- . _ ---.......----------............ ...--. ---...-- -__--- .... ... ... =

| SCENEDESMUS ACUMINATUS 405. 405.2 1.20 - -

ANNISTRODESMUS FALCATUS 374. 374.0 1.11 - -

DICTYOSPHAERIUM PULCHELLUM 374. 374.0 1.11 - -

ANLISTRODESMUS SPIRALIS 187. 187.0 0.55 - -

SCENEDESMUS OPOLIENSIS 171. 171.4 0.51 - -

SCENEDESMUS ABUNDANS 140. 140.2 0.42 - -

COELASTRUM CAMBRICUM 125. 124.7 0.37 - -

SCENEDESMUS INTERMEDIUS 78. 77.9 0.23 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 62. 62.3 0.18 - -

TOTAL NON-FILAMENTOUS 2415. 2415.4 7.16 - -

TOTAL CHLOR 0PHYTA 2415. 2415.4 7.16 - -

.

CYAN 0PHYTA
FILAMENTOUS7

D$ OSCILLATORIA TENUIS 636. 635.3 1.89 - -

APHANIZONENON FLOS-ADUAE 69. 68.6 0.20 - -"

TOTAL FILAMENT 0US 704. 704.4 2.09 - -

TOTAL CYANOPHYTA 704. 704.4 2.09 - -

EUGLENCPHYTo

EUGLENA SPP. 125. 124.7 0.37 - -

EUGLENA POLYh0RPHA 62. 62.3 0.18 - -

TOTAL EUGLENOPHYTA 187. 187.0 0.55 - -

TOTAL PHYTOPLANKTON 33725. 33725.1 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 34

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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SUMMARY L. PHfT0FtANKTON COMPOSITION, ABUNDANCE. AND PERCENT OCCL .NCE
FROJECT NOI IEL11 STATIONI 5 COLLECTION DATE: 17-NOV-81 SCOPE TYPE! INVERTED

TABLE B-22 (CONT.) IDWA ELECTRIC - IEL11H
PHYI0ftANNTON ABUNDANCE

REPLICATES
(t/ML.)

MEAN PERCNT STANDARD 95% CONF-= ====- -

TAXA A (t/ML.) OCCUR ERROR LIMIT
.............._ _ ---___ __.... . - _ _ __. -- ...... ___ _ ...... . _ . __ ......

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 19198. 19198.5 50.88 - -

STEPHAN0 DISCUS TENUIS 6981. 6981.3 18.50 - -

MELOSIRA GRANULATA 748. 748.0 1.98 - -

CYCLOTELLA MENEGHINIANA 374. 374.0 0.99 - -

SIEPHAN0 DISCUS NIAGARAE 312. 311.7 0.83 - -

SKELET0 HEMA POTAMOS 249. 249.3 0.66 - -

MELOSIRA VARIANS 62. 62.3 0.17 - -

TOTAL CENTRALES 27925. 27925.0 74.01 - -

JACILLARIOPHYTA
PENNALES4

E HITZSCHIA ACICULARIS 1309. 1309.0 3.47 - -

ASTERIONELLA FORMOSA 997. 997.3 2.64 - -

GOMFHONEMA PARVULUM 436. 436.3 1.16 - -

NITZSCHIA LINEARIS 436. 436.3 1.16 - -

NITZSCHIA PALEA 312. 311.7 0.83 - -

DIATOMA VULGARE 187. 187.0 0.50 - -

NAVICULA CRYPTOCEPHALA 187. 187.0 0.50 - -

NAVICULA DECUSSIS 125. 124.7 0.33 - - -

NAVICULA LANCE 0L6TA 125. 124.7 0.33 - -

-

NITZSCHIA DISSIPATA 125. 124.7 0.33 - -

NAVICULA TRIFUNCTATA 125. 124.7 0.33 - -

NAVICULA EXIGUA 62. 62.3 0.17 - -

HITZSCHIA SIGMOIDEA 62. 62.3 0.17 - -

NITZSCHIA PSEUD 0FONTICOLA 62. 62.3 0.17 - -

SURIRELLA DVATA 62. 62.3 0.17 - -

PLEUR 0 SIGMA SPP. 62. 62.3 0.17 - -

TOTAL F'ENNALES 4675. 4675.0 12.39 - -

TOTAL BACILLARIOPHYTA 32600. 32600.0 86.40 - -

CHLOROPHYTA
NON-FILAMENTOUS

ANKISTRODESMUS FALCATUS 1184. 1184.3 3.14 - -

O O O



SUMMARY OF YT0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCF~~NCE (~M
FROJECT NO L11 STATION: 5 COLLECTION DATE1 17-NOV-8.s_j SCOPE TYPE 1 INVERTED (-)

TABLE B-22 (CONT.) IDWA ELECTRIC - IEL11H
FHYTOPLANNTON ABUNDANCE

REPLICATES
(4/ML.)

MEAN PERCNT STANDARD 95% CONF----------

TAXA A (t/ML.) DCCUR ERROR LIMIT
______________________________________________________ ______ ________ ______ ________ ________

SCENEDESMUS ACUMINATUS 795. 794.7 2.11 - -

DICTY0SPHAERIUM PULCHELLUM 654. 654.5 1.73 - -

SCENEDESMUS OPOLIENSIS 530. 529.8 1.40 - -

ANhlSTRODESMUS SPIRALIS 312. 311.7 0.83 - -

SCENEDESMUS ABUNDAdS 171. 171.4 0.45 - -

ACTINASTRUM HANTZSCHII VAR. FLUVIATILE 156. 155.8 0.41 - -

SCENEDESMUS DENTICULATUS 140. 140.2 0.37 - -

SCENEDESMUS BIJUGA 93. 93.5 0.25 - -

LAGERHEIMIA QUADRISETA 62. 62.3 0.17 - -

SCENEDESMUS ARCUATUS 62. 62.3 0.17 - -

SCENEDESMUS INTERMEDIUS 62. 62.3 0.17 - -
'

TOTAL NON-FILAMENTOUS 4223. 4223.0 11.19 - -

TOTAL CHLOROPHYTA 4223. 4223.0 11.19 - -

os
r'oCYAN0PHYTA

[n FILAMENTOUS

OSCILLATORIA TENUIS 617. 617.1 1.64 - -

APHANIZ0MENON FLOS-AQUAE 168. 168.3 0.45 - -

TOTAL FILAMENT 0US 785. 785.4 2.08 - -

TOTAL CYANOPHYTA 785. 785.4 2.08 - -

CRYPT 0PHY1A

CRYPT 0MONAS OVATA 125. 124.7 0.33 - -

TOTAL CRYPTOPHYTA 125. 124.7 0.33 - -

TOTAL PHYTOPLANKTON 37733. 37733.1 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 38

. - _ _ _ _ _ _ _ _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ .-. _ _ _ _ _ _ - _ _ _

SUMMARY f 'HYT0 PLANKTON COMPOSITION, ABUNDANCE, AND PERCENT OCCU NCE
PRO.;ECT Hu. IEL11 STATION 1 INTA COLLECTION DATE1 17-NOV-81 SC0FE TYFEl INVERIED

TABLE B-22 (CONT.) IouA ELECTRIC - IEL11H
PHYTOPLANKTON ABUNDANCE

REPLICATES
(8/ML.)

MEAN PERCNT STANDARD 95% CONF
TAXA A (8/ML.) OCCUR ERROR LIMIT

- - - - - - - = _ - - - - _ _ - =- _ -- ------- - _ - _ __ =_= _ _ -- ____

_ _

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 21941. 21941.1 62.56 - -

STEF'HAN0 DISCUS TENUIS 6109. 6108.6 17.42 - -

St.ELETONEMA POTAMOS 187. 187.0 0.53 - -

STEPHAN0 DISCUS NIAGARAE 125. 124.7 0.36 - -

TOTAL CENTRALES 28361. 28361.4 80.86 - -

BACILLARIOPHYTA
PENHALES

NITZSCHIA ACICULARIS 1060. 1059.7 3.02 - -

oo ASTERIONELLA FORHOSA 997. 997.3 2.84 - -

4 NITZSCHIA LINEARIS 499. 498.7 1.42 - -

on NITZSCHIA DISSIPATA 249. 249.3 0.71 - -

* SYNEDRA ULNA 187. 187.0 0.53 - -

NAVICULA CRYPT 0CEPHALA 187. 187.0 0.52 - -

NAVICULA LANCE 0 LATA 125. 124.7 0.36 - -

DIATOMA VULGARE 125. 124.7 0.36 - -
.

NITZSCHIA PALEA 125. 124.7 0.36 - -

NAVICULA MUTICA 62. 62.3 0.18 - -

GYROSIGHA SPP. 62. 62.3 0.18 - -

NAVICULA DECUSSIS 62. 62.3 0.18 - -

SURIRELLA OVATA 62. 62.3 0.10 - -

SYNEDRA RADIANS 62. 62.3 0.18 - -

NAVICULA PUPULA 62. 62.3 0.18 - -

PLEUR 0 SIGMA SPP.
,

62. 62.3 0.18 - -

TOTAL PENNALES 3989. 3989.3 11.37 - -

TOTAL BACILLARIOPHYTA 32351. 32350.7 Y2.23 - -

CHLOR 0PHYTA
NON-FILAMENT 0US

SCENEDESHUS ACUMINATUS 592. 592.2 1.69 - -

O O O



SUMMARY OF(''7TOPLANKTON COMPOSITIONe ABUNDANCE, AND PERCENT OCCU & CE
k' ./
''';

FROJECT NOL. ;L11 STATION: INTA COLLECTION DATE: 17-NOV-81 T SC0FE TYPE 1 INVERTED -

TABLE B-22 (CONT.) 10uA ELECTRIC - IEL11H
PHYTOPLAHhTON ABUNDANCE

REPLICATES
(4/ht.)

---------- MEAN PERCNT STANDARD 95% CONF
TAXA A (t/ML.) OCCUR ERROR LIMIT ,

______________________________________________________ ______ ________ ______ ______ ________

ANhlSTRODESMUS FALCATUS 312. 311.7 0.89 - -

DICTYDSPHAERIUM PULCHELLUM 265. 264.9 0.76 - -

COELASTRUM CAMBRICUM 249. 249.3 0.71 - -

SCENEDESMUS OPOLIr.NSIS 171. 171.4 0.49 - -

SCENEDESMUS ABUNDANS 156. 155.8 0.44 - -

ANhlSTRODESMUS SPIRALIS 125. 124.7 0.36 - -

SCENEDESMUS DENTICULATUS 78. 77.9 0.22 - -

SCENEDESMUS LONGUS 78. 17.9 0.22 - -

TOTAL NON-FILAMENT 0US 2026. 2025.8 5.78 - -

TOTAL CHLOROPHYTA 2026. 2025.8 5.78 - -

CYAN 0PHYTA
FILAMENTOUSa3

I
h3 OSCILLATORIA TENUIS 486. 486.2 1.39 - -

!" APHANIZ0MENON FLOS-AQUAE 87. 87.3 0.25 - -

ANABAENA FLOS-AQUAE 62. 62.3 0.18 - -

TOTAL FILAMENTOUS 636. 635.8 1.81 - -

TOTAL CYANOPHYTA 636. 635.8 1.81 - -

CRYPT 0PHYTA

CRYPT 0MONAS OVATA 62. 62.3 0.18 - -

TOTAL CRYPTOPHYTA 62. 62.3 0.18 - -

TOTAL PHYTOPLANKTON 35075. 35074.6 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPL'CATE 33

.
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SuttttARY 0* F11YT0FLANt.10N COMPOSITION, A!:UNDANCE, AND FERCENT OCCUPEENCE
FROJECT NO: IEL11 STATION: 1 COLLECTION DATE: 2-DEC-SI SC0FE TYPE 1 INVERTED

TABLE B-23 IDWA ELECTRIC F'HYTOPLANt.10N IEL11

REFLICATES
(l/ttL.)

---------- HEAN PERCNT STANDAF;D 95% CONF
TAXA A ( 8 /til . ) OCCUR ERROR LIMIT

------------------------------------------------------ ------ -------- ------ -------- --------

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 14623. 14623.3 66.68 - -

STEPHAN0 DISCUS TENUIS 1571. 1570.8 7.16 - -

STEFHAN0 DISCUS NIAGAPAL 37. 37.4 0.17 - -

CYCLOTELLA MENEGHINIANA 37. 37.4 0.17 - -

TOTAL CENTRALES 16269. 16268.8 74.19 - -

I

BACILLARIOPHYTA
F ENt1 ALES

NITZSCHIA ACICULARIS 705. 785.4 3.58 - -

? DIATOMA VULGARE 374. 374.0 1.71 - -

N NAVICULA SPP. 374. 374.0 1.71 - -

$ NITZSCHIA PALEA 299. 299.2 1.36 - -

NITZSCHIA LINEARIS 262. 261.8 1.19 - -

SYNEDRA ULNA 224. 224.4 1.02 - -

ASTERIONELLA FORMOSA 187. 187.0 0.85 - -

NAVICULA TRIPUNCTATA 112. 112.2 0.51 - -

NITZSCHIA HANTZSCHIANA 112. 112.2 0.51 - -

SURIRELLA OVATA 112. 112.2 0.51 - -

GOMPHONEMA PARVULUM 75. 74.8 0.34 - -

MER'.DION CIRCULARE 37 37.4 0.17 - -

NAVICULA CRYPTOCEI11ALA 37. 37.4 0.17 - -

NITZSCHIA PSEUD 0FONTICOLA 37. 37.4 0.17 - -

GYROSIGMA SCALPROIDES 37. 37.4 0.17 - -

NITZSCHIA TRYBLIONELLA VAR. VICTORIAE 37. 37.4 0.17 - -

CALONEIS BACILLUh 37. 37.4 0.17 - -

PLEUROSIGrtA SPP. 37. 37.4 0.17 - -

TOTAL FENNALES 3179. 3179.0 14.50 - -

TOTAL BACILLARIOPHYTA 19440. 19447.8 88.68 - -

CHLOROPHYTA
N0ti-FILAMENTOUS

SCENEDESHUS ACUMINATUS 580. 579.7 2.64 - -

O O O



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

SunnARY OF V . OPLAt!KTON COnPOSITI0rl. ABUrJDANCE. ArJD PERCEtJT OCCUR E

PROJECT tJ0: IEL11 STATION: 1 COLLECTION DATE: 2-DEC-81 SCCFE TYFE: ItWERTED

TABLE B-23 (CONT.) IOUA ELECTPIC PHYTOPLANET0t! IEL11

REPLICATE 3
it/nl.)

- - - - - - - - - - MEAN FERCNT STANDARD 95% C0tF
TAXA A (t/nt.) OCCUR ERRGP LIMIT

------------------------------------------------------ ------ -------- ------ -------- --------

DICTYDSPHAERIUM PULCHELLUM 542. 542.3 2.47 - -

ANKISTRODESMUS FALCATUS 411. .411.4 1.68 -

COELASTRUM SPHAERICUM 150. 149.6 0.68 - --

SCENEDESnUS OFOLIENSIS 84. 84.1 0.38 - -

SCENEDESMUS BERtJARDII 84. 84.1 0.3S - -

ACTINASTRUM HANTISCHII VAR. FLUVIATILE 75. 74.8 0.34 - -

ANKISTRODESHUS SPIRALIS 75. 74.8 0.34 - -

SCENEDESMUS DINORPHUS 75. 74.8 0.34 - - -

CRUCIGEtJI A QUADRAT A 75. 74.8 0.34 - -

SCENEDEShUS AFUNDANS 47 46.7 0.21 - -

SCENEDESMUS DENTICULATUS 37. 37.4 0.17 - -

TOTAL NON-FILAMENTOUS 2235. 2234.6 10.19 - -

TOTAL CHLOR 0PHfTA 2235. 2234.6 10.19 - -

CHRYSOPHYTA
co

A, DINOBRYON DIVERGENS 112. 112.2 0.51 - -

u
"

TOTAL CHRYSOPHYTA 112. 112.2 0.51 - -

CYANOPHYTA
FILAMENTOUS

OSCILLATORIA SPP. 79. 78.5 0.36 - -

APHANIZONENON FLOS-A00AE 56. 56.1 0.26 - -

' TOTAL FILAhENTOUS 135 134.6 0.61 - -

TOTAL CYANOPHYTA 135. 134 6 0.61 - -

TOTAL PHYTOPLANKTON 21929. 21929.3 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 37
i

:
'

.



_ _ _ _ _ _ _ _ _

SUMMARY Of F HfTOPLANi:T0tl C0riPOSITI0tf. AI~UNDAtJCE, AtHi PEFCENT OCCUFSEffCE
F ROJECT N01 IEL11 ST ATI0td1 2 COLLECTI0t1 DATE: 2-DEC-El SC0FE TYFE: INVERTED

TABLE B-23 (C0flT.) IOWA ELECTRIC FHY10FLANNT0r4 IEL11

PIPLICA1EL
( 1/til . )

HEAN IERCNT S1 AtlDAF D 95% CONF- - - - - - - - - -

TAXA A ( t / ttL . ) DCCUk FEROR LIttIT
-------..--------------------------------------------- ------ -------- ------ -------- --------

BACILLARI PHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 13202. 13202.1 73.05 - - |
STEPHAt40 DISCUS TENUIS 1047. 1047.2 5.79 - -

STEPHANOD150VS NIA6ARAE 75. 74.8 0.41 - -

TOTAL CENTRALES 14324. 14324.1 79.26 - -

BACILLARIOPHYTA
FENNALES

NITZSCHIA ACICULARIS 449. 448.8 2.48 - - i

HITZSCHIA LINEARIS 411. 411.4 2.28 - -
'

m
ASTERI0ffELLA FORHOSA 299. 299.2 1.66 - -

s

U NITZSCHIA HANTZSCHIANA 299. 299.2 1 66 - -

co NAVICULA SPP. 187. 187.0 1.03 - -

NAVICULA CRYPTOCEPHALA 187 187.0 1.03 - -

NITZSCHIA PALEA 112. 112.2 0.62 - - {DIA10HA VULGARE 150. 149.6 0.83 - -

.

SYNEDRA ULNA 117 112.2 0.62 - - |
NAVICULA. TRIPUNCTATA /5. 74.8 0.41 - -

NITZSCHIA DISSIPATA 75. 74.8 0.41 - -

00HPH0t4EMA PARUULUti 75. 74.8 0.41 - -

SURIRELLA OVATA 37. 37.4 0.21 - -

TOTAL PENNALES 2460. 2468.4 13.66 - -
~

TOTAL BACILLARIOPHYTA 16792. 16792.4 92.91 - -

CHLOR 0PHfTA
NON-flLAMENT0US

SCENEDESHUS AtalNATUS 383. 383.3 2.12 - -

ANKISTRODESHUS MLCATUS 224. 224.4 1.24 - -

DICTYOSPHAERIUM PULCHELLUti 206. 205.7 1.14 - -

SCEtfEDESHUS DENTICULATUS 93. 93.5 0.52 - -

^

O O O



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

'

T O.
SUMMAPt 0F sA0 PLANKTON COMPOSITIOrt. AEUNDANCE, ArtD FERCENT OCCURLZE
FROJECT NO: IEL11 STATION: 2 COLLECTIOfJ DATE: 2-DEC-81 SCOPE ItPE: ItWERTED - ''

:

TABLE B-23 (CONT.) IDWA ELEC1RIC PHYTOPLANKTON IEL11

4 L

i:IILICATES
: ( 4 /r.L . )

MEAN PERCNT STANDARD 95% C0t2Fi ----------

TAXA A (*,ML.> OCCUR ERROR LIMIT
4

- _ _ _ _ __ _________ _ = _ _ _ _ _ _ _ - - _ _ . _ __=________ ______ _____ __ __ __ __ __ ________
''

SCENEDESMUS ABUNDANS 84. 84.1 0.47 - -

COELASTRUM SPHAERICUM 75. 74.8 0.41 - -
,

CRUCIGENIA QUADRATA 56. 56.1 0.31 - -
,,

SCENEDESMUS DIMORPHUS 47. 46.7- 0.26 - - t
'

SCENEDESMUS OPOLIENSIS 37. 37.4 0.21 - -

;

| TOTAL NON-FILAMENT 0US 1206. 1206.1 6.67 - -

e ,

| TOTAL CHLOR 0PHYTA 1206. 1206.1 6.67 - -

'
!

. i
! CHRYSOPHYTA

DINDI1RYON DIVERGENS 75. 74.8 0.41 - -

y TOTAL CHRYSOPHYTA 75. 74.8 0.41 - -
=,

$'

*
4

TOTAL PHYTOPLANKTON 18073. 18073.4 100.00 - -

!
'

NUMBER OF SPECIES FOUND IN EACH REPLICATE 26 i
*

i

I,

)

!

l

!

]. i

-l i
j

i
,

w



_ _ _ _ _ _ _

.
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SUnMARY Of r HYT0FtANFTON COMPOSITION. A1:UNDANCE, AND FERCENT OCCURRLNCE
F ROJECT N0* IEL11 STATION: 3 COLLECTION DATE* 2-DEC-81 SC0FE TYFE1 INVERTED

TABLE B-23 (CONT.) 10uA ELECTRIC FHYTOFtANETON IEL11

REPLICAlES
t t /r.L . )

---------- MEAN l'LRCN1 STANDARD 95% CONF
TAXA A (4/ML.) OCCUR ERROR LIMIT

------------------------------ ----------------------- ------ -------- ------ -------- --------

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 12155. 12154.9 74.07 - -

STEPHAN0 DISCUS TENUIS 823. 822.8 5.01 - -

MELOSIRA AMBIGUA 112. 112.2 0.68 - -

TOTAL CENTRALES 13090. 13089.9 79.77 - -

BACILLARIOPHYTA
FENNALES

NITZSCHIA ACICULARIS 374. 374.0 2.28 - -

as HITZSCHIA LINEAF.IS 3 '' 4 . 374.0 2.28 - -

4 NIT 2SCHIA HAN12SCHIANA 724. 224.4 1.37 - -
'

os TABELLARIA FLOCCULOSA 150, 149.6 0.91 - -

O ASTERIONELLA FORMOSA 150. 149.6 0.91 - -

NAVICULA SPP. 150. 149.6 0.91 - -

DIATOMA VULGARE 112. 112.2 0.68 - -

NAVICULA TRIFUNCTATA 112. 112.2 0.68 - -

NAVICULA CRYPTOCEPHALA 75. 74.8 0.46 - -

NITZSCHIA DISS!PATA 75. 74.8 0.46 - -

SYNEDRA ULNA 75. 74.8 0.46 - -

NITZSCHIA PALEA 75. 74.8 0.46 - -

CALONEIS BACILLUM 75. 74.8 0.46 - -

NAVICULA CAPITATA 37 37.4 0.23 - -

NITZSCHIA PSEUD 0FONTICOLA 37. 37.4 0.23 - -

60MPHONEMA PARVULUM 37. 37.4 0.23 - -

NITZSCHIA COMnUNIS 37 37.4 0.23 - -

NITZSCHIA FRUSTULUM 37. 37.4 0.23 - -

FLEUR0 SIGMA SPP. 37. 37.4 0.23 - -

101AL PENNALES 2244. 2244.0 13.68 - -

TOTAL BACILLARIOPHfTA 15334. 15333.8 93.45 - -

t

| CHLOR 0PHYTA
; NON-FILAMENT 0US

l DICTYDSFHAERIUM PULCHELLUM 337. 336.6 2.05 - -

O O O



._. _ _ _ _ _ _ _ _ _ . _ __ _ ._ _.. _ _ _ . _ . __ . _ , _ _ . _ .--..__.______m-._

! tE .SUMMARY OF 10PLANKT0n COMPOSITION, ABUNDANCE, AND PERCEffT OCCUF
PF0 JECT NO: YLL11 STATION: 3 COLLECTION DA1E: 2-DEC-81 SCOPE TYPE: INJEFTED

L

i

i TABLE B-23 (CONT.) 109A ELECTRIC PHYTOPLANKTON IEL11
4

.

1

PEPLICATES
t8/ML.)

---------- ME AN PERCNT- STANDAFD ?S% CONF
TAXA A' ( t /hl . ) OCCUR ERROR LIhll .

J
____ _==_______________________-- _- _ ______ ____ ______ ________ ________

SCENEDESMUS ACUMINATUS 290. 289.8 1.77- - - ;

ANKISTRODESMUS FALCATUS 150. 149.6 0.91 - -

COELASTRUM SPHAERICUM 112. 112.2 0.68 - -

SCENEDESMUS Ai4UNDANS 56. 56.1 0.34 - -

SCENEDESMUS DIMORPHUS 47. 46.7 0.28 - -

SCENEDESMUS OPOLIENSIS 47. 46.7 0.28 - -

SCENEDESMUS DENTICULATUS 37. 37.4 0.23 - -
*

! TOTAL NON-FILAMENTOUS 1075. 1075.2 6.55 - -

1 TOTAL CHLOROPHYTA 1075. 1075.2 6.55 - -

;

i .

TOTAL PHYTOPLANETON 16409. 16409.1 100.00 - -
4

i NunBER OF SPECIES FOUND IN EACH REPLICATE 30

Y
9?
-

1

i

i

,

l

1

.

I

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

SunnAF-( Of PHY10F LAtil.10N COMF OSIT IOti. APUNDMCE, AND F ERCErJT OCCUI RENCE
PROJECT NO: IEL11 STATION: 4 COLLECTI0t1 DATE: 2-DEC-81 SCOPE TYPE: INVERIED

TABLE B-23 (CONT.) 10WA ELECTRIC FHY10f LANt,T0f4 IEL11

PEF'LICATES
(4/ML.)

HEAN FERCNT STANDARD 95*, C ONT----------

TAXA A (t/nl.) OCCUF ERROR Linst
------------------------------------------------------ ------ -------- ...--- -------- --------

LACILLARIOPHYTA
CEHlRALES

STEPHAN0 DISCUS INVISITATUS 13838. 13837.f 69.47 - -

STEPHAN0 DISCUS TENUIS 145?. 1458.6 7.32 - -

SIElHAN0 DISCUS HIAGAf:AE 37. 37.4 0.19 - -

CYCLOTELLA hENEGHIrilANA 37. 37.4 0.19 - -

TOTAL CENTRALES 15371. 15371.2 77.17 - -

BACILLARIOPHYTA
PENNALES

cn HITZSCHIA LINEARIS 486. 486.2 2.44 - -

k NITZSCHIA HANTZSCHIANA 411. 411.4 2.07 - -

cn ASTEPIONELLA FORMOSA 337 336.6 1.69 - - -
N HITZSCHIA ACICULARIS 337. 336.6 1.69 - -

NAVICUL A SF P. 262. 261 8 1.31 - -

DIATOMA VULGARE 150. 149.6 0.75 - -

SINEDRA ULNA 150. 149.6 0.75 - -

NAVICULA CRYPTOCEPHALA 112. 112.2 0.56 - -

NITZSCHIA PSEUDOFON1100LA 75. 74.8 0.38 - -

NAVICULA TRIPUNCTATA 75. 74.8 0.38 - -

HITZSLHIA PALEA 75. 74.8 0.38 - -

GOMPHONEtiA PARVULUM 37. 37.4 0.19 - -

CYMBELLA TUNIDA 37 37.4 0.19 - -

SURIRELLA DVATA 37 37.4 0.19 - -

ACHNANTHES LANCEOLATA 37. 37.4 0.19 - -

PLEUR 0 SIGMA SPP. 37. 37.4 0.19 - -

TOTAL PENNALES 2655. 2455.4 13.33 - -

TOTAL BACILLARIOPH(TA 18027. 18026.6 90.50 - -

CHLOROPH(TA
NON-FILAMENTOUS

DIC1f0SPHAERIUM PULCHELLUh 673. 673.2 3.28 - -

O O O



(-
SUMAPY OF TOFL At!h10N COnPOSITI0rJ, AEur4 DANCE, AND FERCErlT OCrU:; '.C E

t )' .

FF0JEC1 t>0: EL11 LI A'l I ON : 4 [0LLECTI0t1 DATE: 2-DEC-El '' 5COFE TYFE: INVEf1ED
'

TABLE B-23 (CONT.) IOUA ELECTRIC PHYTOPLANATON IEL11

REFLICATES
( t /ttL . )

---------- nEAtl F ERCelT STANDARD 95% C0tJF
TAXA A i i / t.L . ' OCCt'R ERFOR LIMIT

------------------------------------------------------ ------ -------- ------ -------- --------

SCENEDESMUS ACUMINATUS 505. 504.9 2.53' - -

ANKISTRODESMUS FALCATUS 150. 149.6 0.75 - -

SCENEDEShus ABUNDAtJS 93. 93.5 0.47 - -

SCENEDELMUS DItCRF HUS 75. 74.8 0.30 - -

SCENEDESMUS OPOLIEN315 75. 74.8 0.38 - -

SCENEDE5ttOS DENTICULATUS 56. 56.1 0.28 - -

ACTINASTRUti HANTZSCHII VAR. FLUVIATILE 56. 56.1 0.28 - -

ANhlSTRODESHUS SPIRALIS 37. 37.4 0.19 - -

TOTAL NON-FILAMENTOUS 1720. 1720.4 8.64 - -

1DI AL CHLOROPHYTA 1720. 1720.4 6.64 - -

CHRYSOPHYTA

y DINODRYON SOCI ALE 75. 74.8 0.38 - -

N

$ TOTAL CHRYSOPHYTA 75. 74.8 0.38 - -

CYANOPHYTA
FILAMENTOUS

.

APHANIZ0MENON FLOS-ADUAE 52. 52.4 0.26 - -

OSCILLATORIA TENUIS 45. 44.9 0.23 - -

TOTAL FILAhENTOUS 97. 97.2 0.49 - -

TOTAL CYAN 0PHYTA 97. 97.2 0.49 - -

TOTAL PHYTOPLANKTON 19919. 19919.0 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 32

.

. _ _ _ _ _ _ -_ _ _



i
. .

SUhnAFV 0F PHVTOPLANLTON COMPOSITION, ABur4DAr4CE, Arlb FEPCENT OCCUPRENCE
PPOJECT N01 IEL11 STATION: L COLLEti10ri DATE: 2-DEC-81 SLOPE TIPE INVEPTED

.
.

TABLE B-23 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
( t /ril . )

---------- hEAN PERCNT STANDARE 95*. CONF
TAXA A (t/nl.) OCCUR ERROR LIMIT

______________________________________________________ ______ ________ ______ ________ ________

BACILLARIOPHYTA
CENTRALES

STEP'iAN0 DISCUS It4VISITATUS 12791. 12790.7 72.30 - -

STEPHAH0 DISCUS TENUIS 1122. 112?.0 6.34 - -

ShELE10NEnA POTAMOS 112. 112.2 0.63 - -

NELOSIRA GRANULATA 75. 74.8 0.42 - -

TOTAL CENTRALES 14100. 14099.7 79.70 - -

BACILLAPIOPHfTA
FENNALES

a3 NITZSCHIA ACICULARIS L24. 523.6 2.96 - -

8 NITZSCHIA LINEARIS 299, 299.2 1.69 - -

$ N112SCHIA HANIZSCHIANA 262. 261.8 1.48 - -

A DIATOMA VULGARE 224 224.4 1.27 - -

SYNEDPA ULNA 187. 187.0 1.06 - -

HITZSCHIA PALEA 150. 149.6 0.85 - --

NAVICULA SF'P . 150. 149.6 0.85 - -

ASTERIONELLA FORMOSA 112. 112.2 0.63 - -

NAVICULA CRYPTOCEPHALA 75. 74.E; 0.42 - -

00 MPH 0t1EMA PARVULUM 75. 74.8 0.42 - -

NAVICULA TRIFUNCTATA 37. 37.4 0.21 - -

CALONEIS BACILLUM 37. 37.4 0.21 - -

HITZSC:llA TRYBLIONELLA VAR. VICTORIAE 37 37.4 0.21 - -

NITZSCHIA PSEUDOFONTICOLA 37. 37.4 0.21 - -

ACHNANTHES LANCE 0LA1A 37. 37.4 0.21 - -

SURIRELLA OVATA 37. 37.4 0.21 - -

HIT 2SCHIA DISSIPATA 37. 37.4 0.21 - -

TOTAL PENNALES 2319. 2318.8 13.11 - -

TOTAL BACILLARIOPHYTA 16418. 16418.4 92.81 - -

CHLOROPHYTA
NON-FILAMENTOUS

SCENEDESMUS ACUMINATUS 309. 308.5 1.74 - -

O O O



SUnr.ARY OF F JPLANKTON COnPOSITION. ABui1 DANCE. AND F ERCENT OCCURR') (^
F POJECT NO: lttil STATION: 5 COLLECTION DATE: 2- DEC-01 k > COPE life: INVERTED v

TABLE B-23 (CONT.) 10uA ELECTRIC FHITOPLANKTON IEL11

REFLICATES
(t/ML.)

MEAN PERCHT STANDARD 55% CONF----------

TAXA A (tenL.) OCCUR ERROR LinIT
------------------------------------------------------ ------ -------- ------ -------- --------

ANKISTRODESnUS FALCATUS 262. 261.8 1.40 - -

DICTYOSPHAERIUM PULCHELLUM 187 187.0 1.06 - -

SCENEDESMUS DENTICULATUS 93. 93.5 0.53 - -

SCENEDESnUS OPOLIENSIS 84. 84.1 0.48 - -

SCENEDESMUS DIMORFHUS 75. 74.8 0.42 - -

00ELASTRun SPHAERICUn 75. 74.8 0.42 - -

SCENEDESMUS ABUNDANS 56. 56.1 0.32 - -

CRUCIGENIA 00ADRATA 37. 37.4 0.21 - -

TOTAL NON-FILAMENT 0US 1178. 1178.1 6.66 - -

10TAL CHLOR 0 PHYLA 1178. 1178.1 6.66 - -

CHRYSOPHYTA

y DIN 0BR10N DIVERGENS 37. 37.4 0.21 - -

m
$ TOTAL CHRYSOPHYTA 37. 37.4 0.21 - -

'

CYANOPHYTA
FILAMENTOUS

OSCILLATORIA TENUIS 56. 56.1 0.32 - -

TOTAL FILAMENTOUS 56. 56.1 0.32 - -

101AL CYANOPHYTA 56. 56.1 0.32 - -

TOTAL PHYTOPLANKTON 17690. 17690.0 100.00 - -

HUhBCR OF SPECIES FOUND IN EACH REPLICATE 32



- _ _ _ .

,

;

SunnARY Of PHYT 0F L Atil' TON COMPOLIT10N, AEut;b&dCEo At3D F EFCf tlT OCCUF F ENCE
PROJECT NO: IEL11 OTAVION: 1 COLLECTIDH DATE: 15-DE C -E,1 SCu:'E TYPE: It0EF T ED

'
.

TABLE B-24 10uA ELECTPIC FHiT0 PLANT;T0t' IEL11

|

RLitICAIES
s $ .'nt .

HEAN FEPCN1 STArn:ARD 95*' CONF----------

TAXA A (t/nl.) OCCl$ ERPOP LIttIT
--------------------------------- ----------- ------ ------ ---- -- -- .-- -------- --------

BACILLARIOPHYTA
CENTRALES

STEFHAN0 DISCUS INVISITATUS 6200. 6208.3 80.60 - -

STEPHAN0 DISCUS TENUIS 337. 336.6 4.37 -

TOTAL CENTRALEb 6545. 6544.9 85.05 - -

BACILLARIOPHYTA
PENNALES

-

ASTER 10NELLA FORn05A 150. 149.6 1.94 - -

NITZSCHIA ACICULARIS 112. 112.2 1.46 - -

Nil 2LCHIA LINEAPIE 93, 93.5 1.22 - -

co
e DIATOMA VULGARE 93, 93.5 1.22 - -

@ NAVICULA SFP. 56. 56.1 0.73 - -

cn NAVICULA CRYPT 0CEPHALA 56, 56.1 0.73 - -

NIT 7SCHI A PALEA 56. 56.1 0.73 - -

NITZSCHIA 51Gtt0 IDEA 37 37.4 0.49 - - i

ACHtlAllTHES LAllCE0 LATA 37. 37.4 0.49 - -

60riPHONEMA PARVULUti 37. 37.4 0.49 - -

NAVICULA TRIPUNCIATA 37. 37.4 0.49 - -

NITZSCHIA HANT2SCHIANA 37. 37.4 0.49 - -

NAVICULA VIRIDULA 19. 18.7 0.24 - -

NITZSCHIA DISSIPATA 19. 18.7 0.24 - -

NIT 2SCHIA PSEUIiOFONTICOLA 19. 18.7 0.24 - -

TOTAL PENNALES 860. 860.2 11.18 - -

TOTAL BACILLAR 10FHYTA 7405. 7405.1 96.23 - -

CHLOROPHYTA
NON-f!LAMEN1005

01CTYOSF'HAERIUM F'ULCHELLUM 75. 74.8 0.97 - -

SCENEDEShUS ACUtilNATUS 51. 51.4 0.67 - -

AtilISTRODEStiUS FALCATUS 37 37.4 0.49 - -

O O O
-



O ,a
(m')SU .eFY OF Fs OFLANr. TON COnPOSITION. AFUNDA"CE. AND FEECENT OCCURfi"iCOFE TiiE:

,E

i F0 JECT NO: IEL11 STATIOr;: 1 COLLEC1104 Dt.T E : 15-DEC-El INVERTED

TABLE B-24 (CONT.) IO Q ELEQTRIC FHYTOPLANt. TON IEL11

REKICATES
(4/rL.1

PEAN PERitJT ST AsicF D 75*. CONF- - - - - - - - - - -

TAA A A * t / r.L . ) 0:Cl4 EF 00F. LInli
------------------------------------------------------ ----- -------- ---- . .. -- --- ..------

ANKISTF0DESMUS SPIRALIS 37 37.4 0.40 - -

SCENEDE5nUS GUADRICAUDA 23. 23.4 0.30 - -

SCENEDESMUS AFUNDANS 19. 18.7 0.24 -

TOTAL NON-FILAMENT 0VE. 243. 243.1 3.16 - -

TOTAL CHLOROPH1TA 243. 243.1 3.16 -

CYANOFHYTA
FILAMENTOUS

OSCILLA10RIA SFP. 28. 28.0 0.36 - -

TOTAL FILAnENTOUS 20. 28.0 0.36 - -

? TOTAL CYANOF HfTA 28. 28.0 0.36 - -

ro

O
CRYPTOPHYTA

CRYPT 0n0NAS OVATA 19. 18.7 0.24 - -

TOTAL CRYPTOPHYTA 19. 18.7 0.24 - -

.

TOTAL FHfTOPLANETON 7695. 7695.0 100.00 - -

NUMEER OF SPECIES FOUND IN EACH REPLICATE 25



.
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.

ElinnARY Of rH(TOPLArd 10ri COMF OSITION, AIUrJDAt:CE, AND F EFCENT OCCUFF DICE
FF0 JECT NO: IEL11 STATI0ri: 2 COLLECTION DATE: 15-D Cf SCOF E T:PF: It4VERTE D

TABLE B-24 (CONT.) 10uA ELECTRIC PHYTOPLANKTON IEL11

REPLICATES
($/ML.>

---------- nEAN PEPCNT STANDARD 95 C0t;F
TAXA A (4/hl.) OCCUR EPROR LIhli

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ . . _ __ _ _.. _ _. .._._.. __ ._. .. _______.

BACILLARIOPHYTA
CErlTRALES

STEfHAN0 DISCUS INVISITATUS 5890. 5890.4 78.05 - -

STEPHANODISCits TErJUIS 187 187.0 2.50 - -

TOTAL CEr1TRALES 4077. 6077.4 S1.35 - -

FACILLARIOPHYTA
FENNALES

DIATDnA UULGARE 131. 130.9 1.75 - -

HIT 2SCHIA LINEARIS 112. 112.2 1.50 - -

nil 2SCHIA SIGH 010EA 03. 93.5 1.25 - -

T ASTERIONELLA FORnOSA 93. 93.5 1.25 - -

to NAVICULA E.P P . 93. 93.5 1.25 - -

@ NIT 2SCHIA ACICULARIS 75. 74.8 1.00 - -

NITZSCHIA PALEA 75. 74.8 1.00 - -

GOMPHONEMA PARVULUn 37 37.4 0.50 - -

NAVICULA CRYPTOCEPHALA 37. 37.4 0.50 - -

HITZSCHIA PSEUD 0FONTICOLA 37 37.4 0.50 - -

NITZSCHIA HANT7SCHIANA 37. 37.4 0.50 - -

NAVICULA TRIPUNCTAT6 37. 37.4 0.50 - -

NAVICULA CAPITATA 19. 18.7 0.25 - -

HAVICULA CUSPIDATA 19. 18.7 0.25 - -

HAVICULA LANCEOLATA 19. 18.7 0.25 - -

NITZSCHIA DISSIPATA 19. 18.7 0.25 - -

NAVICULA CITRUS 19. 18.7 0.25 - -

GYF0 SIGMA SCALPROIDES 19. 18.7 0.25 - -

SURIRELLA OVATA 19. 18.7 0.25 - -

SURIRELLA SPP. 19. 18.7 0.20. - -

SYi1EDRA RADIANS 19. 18.7 0.25 - -

PLEUROSIGMA SPP. 19. 10.7 0.25 - -

TOTAL PENHALES 1047. 1047.2 14.02 - -
.

TOTAL I<ACILLARIOPHYTA 7125. 7124.6 95.37 - -

O O O
- - - - - - - - - - - - - - -
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SurittARY OF 10 PLANKTON C0rtiOSITIOrl, AFUNDM CE . AND PERCENT OCCU ACE I

PROJECT NO: 1EL11 ST AT I0ri: 7 COLLECTIOr3 DATE: 15-DEC.-91 SLOPE TYPE: INVEPTED

'

TABLE B-24 (CONT.) 10uA ELECTRIC FHfTOPLANt T0rt IEL11
;

I

FEPLICATES
(4/dL.:

---------- MEAN PERCNI STANDARD 95% CONF

_ _ _ _ .' t
EPROR LIhll00-TAXA A ( t m. . )

. ________ _..____________________________________________________________ ______ _ _ _ _ _ . . . . _

| CHLOR 0PHYTA !

NON-TILAMENTOUS
A ,

; SCENEDESMUS ACUMINATUS 103. 102.8 1.3E' - -

ANKISTRODESr10S FALCATUS 56. 56.1 0.75 - -

,

i ANKISTPODESrtOS EPIRALIS 37. 37.4 -0.50 - -

DICTYOSPHAERIUM PULCHELLU:1 37. 37.4 0.50 - -
,

; COELASlRUti SPHAERICUti 37. 37.4 0.50 - -

'

SCENEDESMUS ABur4DANS 33. 32.7 0.44 - -

SCENEDESrtVS QUADRICAUDA 23. 23.4 0.31 - -

TElRAEDRON SPP. 19. 18.7 0.25 - - :

'

101AL NON-FILAhENTOUS 346. 345.9 4.63 - -
,

7 TOTIJ. CHLOR 0PHYTA 346. 345.9 4.63 - -

! $
; *

TOTAL PHYTOFLANKTON 7471. 7470.6 100.00 - -

,

HUMBER OF SPECIES FOUND IN EACH REPLICATE 32

,
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CUMMAT:Y Of rHf10FLANt T0rJ TOMPOSITION, ADUNDANCE. AND FEFCENT DECURREt4CE
FROJECT NO: IEL11 STATI0f4: 3 COLLECTI0ro DATE: 15-DEC-8; SCDFE TYPE: It>VEF TED

TABLE B-24 (CONT.) IOWA ELECTRIC FHY10FLANL10tl IEL11

F EF L ICATES
(1/t L . )

MEAN FERCNT STANDARD 9*a 00rli- - - - - - - -

TAYA A 88/nl.) OfCUR EPP0R LIn11
____________________ _________________________ _______ __ ___ . . . _ _ . _ . . . _ _ _ _ _ _ . . . _ _ _ _ _ _ . _

BACILLAPIDFHYTA
CENTRALES

STET'HAN0 DISCUS INVISITATUS 6377. 6376.6 76.12 - -

STEPHAriODISCUS TErful5 337. 336.6 4.02 -

MELOSIPA CPANULA1A 37 37.4 0.45 - -

STEPHAN0 DISCUS NIAGASAE 19. 18.7 0.22 - -

TOTAL CENTRALES 6769. 6769.3 80.80 - -

BACILLARIOPHYlA
F'Elll4 ALES

DIATOMA VULGARE 187 187.0 2.23 - -

T NITZSCHIA ACICllLARIS 168. 163.3 2.01 - -

N ASTER 10NELLA F0Ph0SA 93. 93.5 1.12 - -

M GOMPHONEMA PARVULUM 93. 93.5 1.12 - -

NITZSCHIA LINEARIS 75. 74.0 0.89 - -

NITZSCHIA HANT2SCHIANA 75. 74.8 0.89 - -

NAVICULA CRYP10CIPHALA 56. 56.1 0.67 - -

NITZSCHIA SIGMOIDEA 37. 37.4 0.45 - -

NAVICULA SPP. 37 37.4 0.45 - -

NITZSCHIA PALEA 37. 37.4 0.45 - -

SURIRELLA OVATA 37 37.4 0.45 - - '
NITZSCHIA DISSIPATA 37. 37.4 0.45 - -

NAVICULA LANCEOLATA 37. 37.4 0.45 - -

NAVICULA VIRIDULA 19. 18.7 0.22 - -

NITZSCHIA FRUSTULUM 19. 18.7 0.22 - -

NITZSCHIA COMMUNIS 19. 18.7 0.22 - -

NITZSCHIA PSEUD 0FONTICOLA 19. 18.7 0.22 - -

NAVICULA CITRUS 19. 18.7 0.22 - - *

NAVICULA CAPITATA 19. 10.7 0.22 - -

SYNEDRA RADIANS 19. 18.7 0.22 - -

SYNEDRA ULNA 19. 18.7 0.22 - -

TOTAL FENNALES 1122. 1122.0 13.39 - -

TOTAL DACILLARIOPHYTA 7891. 7891.3 94.20 - -

O O O



, _ . . - - _ _ _ _ _ _ _ . . _ _ . - - . _ _ _ _ . _ _. . _ _ - . _ . -- ._ _ -_ _. _ _ _ - _ _ _ _ _ _ _ _ _ _. -

SunnARY OF OPLANET0t4 COMPOSITI0tt, ABuffLANCE. AND PERCENT OCCUR O E
PPOJECT NO: util STATIDH: 3 COLLECTIOri DATE: 15-DEC-81 QCDPE TYFE: INVERTED

103A ELECTRIC PHYTOFLAtJNTON IEL11TABLE B-24 (CONT.) .

REFLICATES
( 8 /til. )

HEAN Pt.PCNT STANDARD 95*4 CONF----------

TAXA A (t/nl.) GCCUR E5t0R LInIT :
________________ ___________________________________ ______ ________ ______ ________ ________

CHLOROPHYTA
NON-FILAMENTOUS

ANKISTRODESMUS FALCATUS 150. 149.6 1.79 - -

DICTYOSPHAERIUM PULCHELLUh 117. 116.9 1.40 - -

SCENEDESMUS ACUh1NA10S 65. 65.4 0.78- - -

ANKISTRODESMUS SPIRALIS 37. 37.4 0.45 - -

SCENEDESMUS ABUNDANS 33. 32.7 0.39 - -

TOTAL NON-FILAMENTOUS 402. 402.0 4.80 - -

TOTAL CHLOROPHYTA 402. 402.0 4.80 - -

CYAN 0PHYTAm
e FILAMENTOUS

U.
'

OSCILLATORIA SPP. 47. 46.7 0.56 - -

TOTAL FILAMENTOUS 47. 46.7 0.56 - -

TOTAL CYANOPHYTA 47. 46.7 0.56 - -

CRYPT 0PHYTA

CRYPT 0MONAS OVATA 37. 37.4 0.45 - -

TOTAL CRYPTOPHYTA 37. 37.4 0.45 - -

TOTAL PHYTOPLANKTON 8378. 8377.5 100.00 - - *

NUMPER OF SPECIES FOUND IN EACH REPLICATE 32

.

e



-

SU itGPY Of PH(10PL Arit.10N C0tiPOSIT1040 AE UNDAtJCE o AND FERCENT OttitRFENCE
PFDJECT #80: IEL11 STATIOrd: 4 COLLECTIOrJ DATE: 15-DEC-81 SCOPE T7Fi: ItJVERTED

TABLE B-24 (CONT.) IOWA ELECTPIC PH110PLANLTCe IEL11

PEFLICATEL
a 4 /ttL. )

- - - - - - - - - - heart PEPCtJT STAND.RD 957. CONFTAXA A t4/h:.i t:CLUP ERROP LInli
._____________________________________________________ __ ___ ________ _____ __.. ____ ________

BACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 6825. 6825.4 75.00 - -

STEPHAN0 DISCUS 1ENVIS 467 467.5 5.19 - -

HELOSIRA GRArJULA1A 56. 56.1 0.62 - -

TOTAL CENTRALES 7349. 7349.0 81.62 - -

PACILLARIOPHfTA
PEtJNALES

ASTERIDNELLA FORHOSA 262. 261.8 2.91 - -

NIT 7SCHIA LINEARIS 148. 168.3 1.87 - -,
. DIATOMA VULGAkE 150. 149.6 1.66 - -

y NAVICULA CRYPT 0CEFHALA 93. 93.5 1.04 - -

ru NAVICULA TRIPUi?CTATA 75. 74.8 0.83 - -

HITZSCHIA ACICULARIS 56. 56.1 0.62 - -

HITZSCHIA HANTZSCHIANA 56. 56.1 0.62 - -

NITZSCHIA PSEUD 0FONTICOLA 56. 56.1 0 62 - -

NAVICULA LANCEOLATA 37. 37.4 0.42 - -
.

ACHNANTHES LANCEOLATA 37. 37.4 0.42 - -

NITZSCHIA DISSIPATA 37 37.4 0.42 - -

NAVICULA SF P. 37 37.4 0.42 - -

HITZSCHIA COMMUNIS 37. 37.4 0.42 - -

00tiPHONEHA PAPVULUM 37. 37.4 0.42 - -

CALONEIS SPP. 19. 16.7 0.21 - -

NITZSCHIA PALEA 19. 18.7 0.21 - -

PLEUR 0SIGHA SPP. 19. 18.7 0.21 - -

TOTAL FENNALES 1197. 1196.8 13.29 - -

TOTAL BACILLARIOPHYTA 8546. 8545.8 94.91 - -

CHLOROPHYTA
NON-FILAMENTOUS

DICTYOSPHAERIUri PULCHELLUM 136. 135.6 1.51 - -,

O O O



Shm.a AR Y OF '' 70 PLANT.' TON COnPOSITION, ABUNDAt'CE. AND FEPCEtJT OCCUFO:E' i
'

FE0 JECT NO: t.tli STATI0t!: 4 COLLECT 10t4 DATE: 15-DEC-81 WSCOF E TYPE: INVERTED i-

TABLE B-24 (CONT.) IOUA ELECTRIC PHYTOFLANhTON IEL11

REPLICATES
( 4 /nt . :.

---------- MEAH PERCNT STANDARD 95% CONF
TAXA A (t/rL.) OCCUR ERFOR LIhli

------------------------------------------------------ ------ -------.. ------ --= --------

SCEi4EDESriUS ACUMINATUS 103. 102.8 1.14 - -

ANNISTRODESMUS FALCATUS 93. C3.5 1.04 - -

ANKISTRODESMUS SPIRALIS 37. 37.4 0.42 - -

SCENEDEStiUS OPOLIENSIS 28. 28.0 0.31 -

SCENEDESMUS Abut 4DANS 23. 23.4 0.26 - -

SCEl4EDESMUS 00ADRICAUDA 19. 18.7 0.21 - -

TETRAEDRON SFP. 19. 18.7 0.21 -

101AL N0ti-FILAMENTOUS 458. 458.1 5.09 - -

TOTAL CHLOROPHYTA 458. 458.1 5.09 - -

TOTAL PHfT0FLANKTON 9004. 9004.0 100.00 - -

HUMBER OF SPECIES FOUND IN EACH REPLICATE 28

7
C3
m



SunnART De IHYTOF LANI T0tJ C0tiF OSITI0t!. ALUt: DANCE. AND FEFCEt;T OCCNi' FENCE
FF0 JECT NO: IEL11 51ATION: S COLLECTIor: DATE: 15-DEC-81 dCOPE TYPE: ItJVERTED

TABLE B-24 (CONT.) IOWA ELECTRIC PHYiOE1ANETON IEL11

EEItICATES
(8/hl.)

MEAN PERCNT STANDAFD 951 CONF----------

TAXA A (4/hL.) OCCUR ERROR LIMIT
------------------------------------------- .--------- ------ -------- ------ _ _-- --- . --

FACILLARIOPHYTA
CENTRALES

STEPHAN0 DISCUS INVISITATUS 6508. 6507.5 77.90 - -

STEPHAN0 DISCUS TENUIS 262. 261 8 3.13 - -

STEIHAN0DIStUS NIA66FAE 19. 10.7 0.22 - -

TOTAL CENTRALES 6788. 6788.0 81.06 - -

BACILLARIOPHYTA
PENNAL ES

DIA10nA VULGARE 224. 224.4 2.69 - -

co ASTERIONELLA FORriOSA 187. 187.0 2.24 - -

4 NITZSCHIA LINEARIS 131. 130.9 1.57 - -

y NITZSCHIA SPP. 56. 56.1 0.67 -

A NAVICULA CRYPTOCEPHALA 56. 56.1 0.67 - -

GOMPHONEMA PARVULUri 37. 37.4 0.45 - -

HERIDION CIRCULARE 37. 37.4 0.45 - -

SYNEDRA RADIANS 37. 37.4 0.45 - -

NITZSCHIA PSEUD 0FONTICOLA 37. 37.4 0.45 - -

NITZSCHIA HANIZSCHIANA 37. 37.4 0.45 - -

ACHNANTHES LANCE 0LAlA 19. 18.7 0.22 - -

NAVICULA VIRIDULA 19. 18.7 0.22 - -

NITZSCHIA DISSIPATA 19. 18.7 0.22 - -

.

NITZSCHI A FRUSTULUti 19. 18.7 0.22 - -

NAVICULA CAPITATA 19. 18.7 0.22 - -

NITZSCHIA SIGH 01 DEA 19. 18.7 0.22 - -

NAVICULA LANCEOLATA 10 18.7 0.22 - -

CYMBELLA SPP. iv. 18.7 0.2? - -

NAVICULA CITRUS 19. 18.7 0.22 - -

SURIRELLA OVATA 19. 18.7 0.22 - -

GYROSIGMA SCALPROIDES 19. 18.7 0.22 - -

PLEUR 0 SIGMA SFP. 19. 18.7 0.22 - -

TOTAL PENNALES 1066. 1065.9 12.76 - -

TOTAL DACILLARIOPHYTA 7854. 7853.9 94.02 - -

O O O



_ . . _ . . _ _ _

j SurtMARY OF 70PLANLTON 00hf0SITI0tle AIUNDANCE,ANDIERCENTOCCURftE f)* FROJECT NO:\ill! 5TATION: 5 COLLECTI0tt DATE: 15-DEC-81 v 3 COPE TiPE: INVERTED v

TABLE B-24 (CONT.) IOWA ELECTRIC PHYTOPLANKTON IEL11
$

!

PEPLICATES
(4/rr.)

---------- MEAN PERCNT STANDARD 95% CONF
TAXA A (4/ML.) OCCUP ERROR LIMIT

------------- .......------------------------ -------- ------ -------- ------ -------- --------

CHLOR 0PHYTA
NON-FILAMENT 0US

ANKISTRODESMUS FALCATUS 131. 130.9 1.57 - -

ANEISTR9DESh0S SPIPALIS 93. 93.5 1.12 - -

SCENEDESHUS ACUMINATUS 84. 84.1 1.01 - -

DICTYOSPHAERIUri PULCHELLuti 65. 65.4 0.78 - -

SCENE 0ESHUS OUADRICAUDA 47. 46.7 0.56 - -

TOTAL HON-FILAMENTOUS 421. 420.7 5.04 - -

'

TOTAL CHLOR 0PHY1A 421. 420.7 5.04 - -

CYANOPHYTA
FILAhENTOUS

$ OSCILLATORIA SPP. 41. 41.1 0.49 -

m
TOTAL FILAMENTOUS 41. 41 1 0.49 - -

.

TOTAL CYANOPHYTA 41. 41.1 0.49 - -

CRYPTOPHYTA

CRYPT 0HONAS OVATA 37. 37.4 0.45 - -

TOTAL CRYPT 0PHYTA 37. 37.4 0.45 - -

,

TOTAL PHYTOPLANKTON 8353. 8353.2 100.00 - -

NUMBER OF SPECIES FOUND IN EACH PEPLICATE 32

.



TABLE B-25 IDENTIFICATION AND ABUNDANCE OF PERIPHYTIC ALGAE COLLECTED l

FROM ARTIFICIAL SUBSTRATES IN THE CEDAR RIVER NEAR |

DUANE ARNOLD ENERGY CENTER, 20 MAY 1981 g''

Location 2 Location 3

2 %Taxa Units /cm2 % Units /cm

Achnanthes clevei 0 0.00 2,686 0.08
Achnanthes hauckiana 0 0.00 2,686 0.08
Achnanthes lanceolata 2,946 0.26 29,551 0,93

Achnanthes lanceolata
v. dubia 0 0.00 2,686 0.08

AcEiianthes linearis 0 0.00 1,343 0.04
Achnanthes minutissima 2,209 0.20 55,072 1.74
Achnanthes spp. 1,473 0.13 0 0.00
Amphora perpusilla 0 0.00 8,059 0.25
Amphora veneta 736 0.07 0 0.00
Cocconets placentula 0 0.00 12,089 0.38
Cocconeis placentula

v. lineata 0 0.00 6,716 0.21
Cyclotella atomus 2,209 0.20 10,746 0.34
Cyclotella glomerata 13,991 1.25 2,686 0.08
Cyclotella kutzingiana 40,502 3.62 47,013 1.48
Cyclotella meneghiniana 9,573 0.86 41,640 1.31
cyclotella pseudostelligera 8,837 0.79 13,432 0.42

( Cyclote13 stelligera 736 0.07 0 0.00 m
Cyclotella spp. 72,166 6.45 147,755 4.67 W

'

Cymbel1a affinis 0 0.00 2,686 0.08
Cymbella minuta 736 0.07 45,670 1.44
Diatoma vulgare 9,573 0.86 10,746 0.34
Fragilaria brevistriata 736 0.07 0 0.00
Fragilaria vaucheriae 2,946 0.26 0 0.00
Gomphonema olivaceum 399,125 35.66 239,094 7.55
Gomphonema 01ivaceum

v. calcarea 736 0.07 0 0.00
Gomphonema parvulum 8,100 0.72 495,650 15.65
Gomphonema subclavatum 2,946 0.26 0 0.00
Gomphonema tenellum 0 0.00 8,059 0.25

| Melosira granulata v.

| angustissima 736 0.07 1,343 0.04

| Melostra varians 5,891 0.53 6,716 0.21
Navicula accomoda 0 0.00 5,373 0.17
Navicula arvensis 0 0.00 1,343 0.04
Navicula capitata 0 0.00 1,343 0.04
Navicula capitata v.

hungarica 4,418 0.39 8,059 0.25
Navicula cryptocephala 15,464 1.38 65,818 2.08
Navicula cryptocephaE v.
veneta 24,301 2.17 151,784 4.79

Navicula fluens 0 0.00 6,716 0.21
Navicula menisculus v. m
upsaliensis 736 0.07 68,504 2.16 W

| B-276



TABLE B-25 (CONT.)

location 2 Location 3

2O Taxa uoitsicm x unitsecm2 x

Navicula minima 2,946 0.26 103,428 3.27
Navicula miniscula 736 0.07 0 0.00
Navicula minisculoides 0 0.00 5,373 0.17
Navicula notha 5,155 0.46 13,432 0.42
Navicula pelliculosa 27,983 2.50 362,671 11.45
Navicula pupula 1,473 0.13 0 0.00
Navicd a radiosa v. tenella 0 0.00 2,686 0.08
Navicula rhynchocephala 2,946 0.26 4,030 0.13
Navicula rhynchocephala

v. amphiceros 7,364 0.66 8,059 0.25
Navicula rhynchocephala ,

v. germanii 0 0.00 6,716 0.21
Navicula secreta v.

apiculata 5,891 0.53 8,059 0.25
Navicula submuralis 0 0.00 2,686 0.08
Navicula tripunctata 60,384 5.39 157,157 4.96
Navicula tripunctata

v. schizonemoides 0 0.00 1,343 0.04
Navicula spp. 0 0.00 9,403 0.30
Nitzschia acicularis 15,464 1.38 17,462 0.55
Nitzschia acicularoides 4,418 0.39 0 0.00
Nitzschia amphibia 0 0.00 8,059 0.25
Nitzschia capitellata 2,209 0.20 0 0.00

0 Nitzschia dissinate 27,247 2.43 298,196 9.42
Nitzschia filiformis 11,782 1.05 0 0.00
Nitzschia fonticola 0 0.00 9,403 0.30
Nitzschia frustulum 4,418 0.39 10,746 0.34
Nitzschia frustulum v.

penninuta 1,473 0.13 0 0.00
Nitzschia hungarica 0 0.00 2,686 0.08
Nitzschia lauenbergiana 11,782 1.05 0 0.00
Nitzschia linearis 2,946 0.26 1,343 0.04
Nitzschia longissima 2,209 0.20 0 0.00
Nitzschia palea 30,928 2.76 304,912 9.63
Nitzschia subcapitellata 2,209 0.20 5,373 0.17
Nitzschia tropica 736 0.07 0 0.00
Nitzschia tryblionella 1,473 0.13 0 0.00
Nitzschia spp. 2,209 0.20 0 0.00
Rhoicosphenia curvata 0 0.00 33,581 1.06
Stephanodiscus astracea
v. minutula 94,995 8.49 132,979 4.20

Stephanodiscus invisitatus 15,464 1.38 21,492 0.68
Stephanodiscus minutus 13,255 1.18 8,059 0.25
Stepi'anodiscus t.cnut s 8,837 0.79 2,686 0.08
Stephanodiscus spp. 0 0.00 1,343 0.04

| Surirella angustata 2,946 0.26 4,030 0.13
| Surtrella ovata 8,837 0.79 12,089 0.38
| Surirella spiralis 1,473 0.13 0 0.00

O svaedra deiicatissima 0 0.00 2.686 0.08
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TABLE B-25 (CONT.)

location 2 Location 3

2 2Taxa Units /cm % Units /cm % |
l

Synedra filifonnis v.
exilis 2,209 0.20 5,373 0.17

Synedra rumpens v.
fragliaroides 0 0.00 2,686 0.08

Synedra ulna 6,628 0.59 8,059 0.25
Synedra_spp. 1,473 0.13 2,686 0.08
Thalassiosira pseudonana 16,937 1.51 13,432 0.42
Unidentified centric 5,891 0.53 0 0.00

Total Bacillariophyta 1,050,830 93.89 3,097,468 97.82-

Ankistrodesmus falcatus 818 0.07 2,624 0.08
Chlamydomonas spp. 545 0.05 1,458 0.05
Micractinium pusillum 273 0.02 1,166 0.04
Oocystis borgei 0 0.00 292 0.01
Pediastrum boryanum 1,091 0.10 0 0.00
Scenedesmus acuminatus 0 0.00 292 0.01
Scenedesmus bijuga 818 0.07 583 0.02
Scenedesmus dimorphus 5,180 0.46 4,666 0.15
Scenedesmus quadricauda 818 0.07 2,041 0.06
Unidentified coccoid greens 10,906 0.97 26,535 0.84

Total Chlorophyta 20,449 1.83 39,657 1.25 g
( Anabaena spp.

Aphanocapsa spp. 545 0.05 875 0.03
Lyngbya diguetti 13,087 1.17 3,791 0.12
Lyngbya spp. 23,992 2.14 8,165 0.26
Unidentifled coccoid

blue-greens 7,089 0.63 14,871 0.47

Total Cyanophyta 44,713 3.99 27,702 0.87

Euglena gracilis 1,091 0.10 292 0.01
Euglena spp. 273 0.02 0 0.00
Trachelomonas volvocina 545 0.05 0 0.00

Total Euglenophyta 1,909 0.17 292 0.01

Cryptomonas spp. 1,363 0.12 1,458 0.05

Total Cryptophyta 1,363 0.12 1,458 0.05

TOTAL PERIPHYT0tl 1,119,264 3,166,577
l

O
,
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*

.

TABLE B-26 IDENTIFICATION AND ABUNDANCE OF PERIPHYTIC ALGAE COLLECTED
s FROM ARTIFICIAL SUBSTRATES IN THE CEDAR RIVER NEAR

kJ 1UANE ARNOLD ENERGY CENTER, 18 AUGUST 1981

Location 2 Location 3

2 % Units /cm2 %Taxa Units /cm

Achnanthes hungarica 0 0.00 6,716 0.57
Achnanthes lanceolata 1,199 0.25 0 0.00
Achnanthes minutissima 959 0.20 0 0.00
Achnanthes spp. 0 0.00 420 0.04
Amphora perpusilla 240 0.05 5,459 0.46
Amphora veneta 480 0.10 840 0.07
Cocconeis placentula 480 0.10 420 0.04
Cyclotella atomus 2,638 0.56 10,494 0.89
Cyclotella kutzingiana 1,439 0.30 2,938 0.25
Cyclotella meneghiniana 12,473 2.53 18,889 1.60
Cyclotella pseudostelligera 6,236 1.31 7,136 0.60
Cyclotella spp. 1,439 0.30 2,938 0.25 ,

cymbella minuta 0 0.00 420 0.04
Fragilaria construens 0 0.00 4,198 0.36
Fragilaria construens

v. venter 0 0.00 420 0.04
Fragilaria pinnata 720 .0.15 0 0.00
Fragilaria vaucheriae 240 0.05 0 0.00

73
(_/ Gomphonema gracile 1,439 0.30 0 0.00

Gomphonema intricatum
v. pumila 3,358 0.71 840 0.07

Gomphonema olivaceum 480 0.10 2,51S 0.21
Gomphonema parvulum 135,762 28.57 115,014 9.73
Gyrosigma obtusatum 480 0.10 840 0.07
Hantzschia amphioxys 240 0.05 0 0.00
Melosira granulata 959 0.20 2,099 0.18
Melosira granulata v.

angustissima 480 0.10 2,099 0.18
Melosira varians 480 0.10 1,259 0.11
Navicula capitata 240 0.15 420 0.04
Navicula capitata v.

hungarica 0 0.00 1,259 0.11
Navicula cryptocephala 720 0.15 0 0.00
Navicula cuspidata 240 0.05 0 0.00
Navicula decussis 240 0.05 840 0.07
Navicula fluens 4,797 1.01 9,654 0.82
Navicula heufleri v.

leptocephala 720 0.15 0 0.00
Navicula menisculus v.

upsaliensis 1,199 0.25 840 0.07
Navicula minima 0 0.00 840 0.07
Navicula mutica v.

intermedia 240 0.15 0 0.00
f3
(_) Navicula pelliculosa 68,121 14.34 419,758 35.50

,
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TABLE B-26 (CONT.)

Location 2 Location .s ,.

$Taxa Units /cm2 % Units /cm2 %

Navicula rhynchocephala v.
amphiceros 1,919 0.40 840 0.07

Navicula rhynchocephala v.
germanii 240 0.05 420 0.04

Navicula symmetrica 720 0.15 0 0.00
Navicula tripunctata 1,199 0.25 2,099 0.18
Navicula tripunctata v.

schizonemoides 2,159 0.45 6,296 0.53
Navicula spp. 240 0.05 0 0.00
Neidium affine 240 0.05 0 0.00
Nitzschia acicularis 4,557 0.96 9,235 0.78
Nitzschia acicularoides 1,439 0.30 3,358 0.28
Nitzschia amphibia 1,199 0.25 840 0.07
Nitzschia angustata 0 0.00 840 0.07
Nitzschia capitellata 1,199 0.25 8,395 0.71
Nitzschia claus 11 0 0.00 840 0.07
Nitzschia commutata 480 0.10 0 0.00
Nitzschia dissipata 1,439 0.30 3,778 0.32
Nitzschia fonticola 959 0.20 3,358 0.28
Nitzschia frustulum 1,199 0.25 420 0.04
Nitzschia frustulum

v. perpusilla 480 0.10 1,259 0.11
Nitzschia qandersheimiensis 0 0.00 1,679 0.14
Nitzschia lauenbergiana 480 0.10 0 0.00 g
Nitzschia linearis 2,638 0.56 1,259 0.11
Nitzschia longissima 480 0.10 420 0.04
Nitzschia palea 59,006 12.42 107,878 9.12
Nitzschia subcapitellata 720 0.15 5,877 0.50
Nitzschia sublinearis 5,517 1.16 2,519 0.21
Nitzschia tropica 240 0.05 0 0.00
Nitzschia spp. 959 0.20 3,778 0.32
Rhoicosphenia curvata 0 0.00 840 0.07
Skeletonema potamos 70,519 14.84 54,569 4.62
Stephanodiscus astraea

v. mir . IT 4,797 1.01 5,459 0.46
Stephanodiscus hantzschii 959 0.20 0 0.00

| Stephanodiscus invisitatus 1,679 0.35 2,099 0.18
Surirella ovata 240 0.05 0 0.00,

| Synedra acus 0 0.00 1,679 0.14
Thalassiosira pseudonana 6,956 1.46 4,198 0.36

Total Bacillariophyta 423,597 89.15 853,801 72.21
|

Ankistrodesmus falcatus 1,335 0.28 0 0.00
Chlamydomonas spp. 2,403 0.51 0 0.00

; Oocystis borgei 0 0.00 604 0.05
| Oocystis pusilla 534 0.11 0 0.00

Scenedesmus abundans 534 0.11 0 0.00.

Scenedesmus bijuga 267 0.06 0 0.00
Scenedesmus dimorphus 267 0.06 0 0.00
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TABLE B-26 (CONT.)

location 2 Location 3 ,

Taxa uaits/c,2 , u,its,c 2 ,O
Scenedesmus quadricauda 534 0.11 0 0.00
Schroederia setigera 801 0.17 0 0.00,

5elenastrum minutum 0 0.00 604 0.05
Unidentified coccoid green 7,744 1.63 7,248 0.61

Total Chlorophyta 14,419 3.03 8,456 0.72

Anabaena spp. 12,284 2.59 7,852 0.66
Coelosphaerium pallidum 267 0.06 0 0.00
Lyngbya diguetti 801 0.17 273,016 23.09
Lyngbya spp. 13,886 2.92 23,557 1.99

Oscillatoria amoena 0 0.00 15,100 1.28

Oscillatoria spp. 6,943 1.46 0 0.00

Unidentified coccoid
blue-green 1,869 0.39 604 0.05

Total Cyanophyta 36,050 7.59 320,129 27.07

Euglena gracilis 534 0.11 0 0.00

Total Euglenophyta 534 0.11 0 0.00

Cryptomonas spp. 534 0.11 0 0.00

0 Total Cryptophyta 534 0.11 0 0.00

TOTAL PERIPHYT0N 475,134 1,182,386

O
a
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TABLE B-27 IDENTIFICATION AND ABUNDANCE OF PERIPHYTIC ALGAE COLLECTED |
'

FROM ARTIFICIAL SUBSTRATES IN THE CEDAR RIVER NEAR
DUANE ARNOLD ENERGY CENTER, 16 NOVEMBER 1981 g

Location 2 Location 3

2 2Taxa Units /cm % Units /cm %

Achnanthes lanceolata 0 0.00 3,358 0.15
Amphora perpusil1a 1,119 0.07 0 0.00
Asterionella formosa 4,477 0.27 1,697 0.07 -

Cyclotel1a atomus 1,119 0.07 0 0.00
Cyclotella kutzingiana 6,716 0.41 18,469 0.81
Cyclotella meneghiniana 6,716 0.41 10,074 0.44
Cyclotella

pseudostelligera 3,358 0.20 5,037 0.22
Cyclotella spp. 7,835 0.48 60,445 2.65
Diatoma vulgare 1,010,777 61.53 592,698 25.97
Fragilaria vaucheriae 0 0.00 13,432 0.59
Gomphonema intricatum 1,119 0.07 0 0.00
Gomphonema intricatum

v. pumila 1,119 0.07 0 0.00
Gomphonema olivaceum 221,632 13.49 478,524 20.96
Gomphonema parvulum 0 0.00 1,679 0.07
Melosira granulata 3,358 0.20 3,358 0.15
Melosira varians 13,432 0.82 26,865 1.18
Navicula capitata

v. hungarica 2,239 0.14 0 0.00
Navicula cryptoceohala 6,716 0.41 82,273 3.60 h
Navicula cryptocephala

v. veneta 5,597 0.34 28,544 1.25
Navicula decussis 1,119 0.07 0 0.00
Navicula pelliculosa 2,239 0.14 0 0.00
Navicula rhynchocephala 7,835 0.48 0 0.00
Navicula rhynchccephala.

v. germanii 0 0.00 6,716 0.29
Navicula secreta v.

apiculata 2,239 0.14 3,358 0.15
Navicula tripunctata 3,358 0.20 13,432 0.59
Navicula spp. 2,239 0.14 11,753 0.51
Nitzschia acicularis 10,074 0.61 16,790 0.74
Nitzschia apiculata 0 0.00 11,753 0.51
Nitzschia capitellata 0 0.00 3,358 0.15
Nitzschia dissipata 14,552 0.89 130,964 5.74
Nitzschia fonticola 0 0.00 3,358 0.15
Nitzschia frustulum

v. perminuta 0 0.00 6,716 0.29
Nitzschia gandersheimiensis 0 0.00 3,358 0.15
Nitzschia hungarica 0 0.00 5,037 0.22
Nitzschia ignorata 0 0.00 3,358 0.15
Nitzschia lauenbergiana 5,597 0.34 120,890 5.30
Nitzschia linearis 20,148 1.23 67,161 2.94
Nitzschia palea 7,835 0.48 58,766 2.57
Nitzschia rostellata 0 0.00 3,358 0.15 $
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location 2 Location 3

2 x unitsecm2 ,O Te" unitsfcm

Nitzschia subcapitellata 0 0.00 3,358 0.15
Skeletonema potamos 7,835 0.48 11,753 0.51
5tephanodiscus astraea

v. minutula 13,432 0.82 62,124 2.72
Stephanodiscus hantzschii 0 0.00 6,716 0.29
Stephanodiscus invisitatus 4,477 0.27 6,716 0.29
Stephanodiscus minutus 11,194 0.68 67,161 2.94
Stephanodiscus niagarae 0 0.00 1,679 0.07
Stephanodiscus tenuis 67,161 4.09 70,519 3.09
Stephanodiscus spp. 11,194 0.68 53,729 2.35
Surirella ovata 2,239 0.14 8,395 0.37
Synedra rumpens 0 0.00 6,716 0.29
Synedra rumpens
v. familiaris 0 0.00 6,716 0.29

Synedra ulna 32,461 1.98 30,223 1.32,

Thalassiosira pseudonana 4,477 0.27 3,358 0.15

Total Bacillariophyta 1,529,034 93.08 2,135,724 93.57

Ankistrodesmus falcatus 0 0.00 2,854 0.13
Micractinium pusillum 0 0.00 317 0.01

,

Scenedesmus abundans 0 0.00 634 0.03
Scenedesmus acuminatus 0 0.00 1,586 0.07

g'- Scenedesmus dimorphus 353 0.02 2,220 0.10
Scenedesmus quadricauda 1,764 0.11 634 0.03
Unidentified coccoid

green 2,117 0.13 4,440 0.19

Total Chlorophyta 4,234 0.26 12,685 0.56

Lyngbya limnetica 2,117 0.13 6,659 0.29
Lyngbya nordgaardii 4,235 0.26 0 0.00
Lyngbya spp. 52,579 3.20 39,004 1.71
Oscillatoria spp. 49,756 3.03 86,571 3.79

Total Cyanophyta 108,687 6.62 132,234 5.79

Euglena gracilis 353 0.02 0 0.00
Euglena spp. 0 0.00 1,268 0.06
Trachelomonas robusta 0 0.00 317 0.01

Total Euglenophyta 353 0.02 1,585 0.07

Cryptomonas spp. 353 0.02 317 0.01

Total uyptophyta 353 0.02 317 0.01

TOTAL PERIPHYTON 1,642,661 2,282,545
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TABLE CO O O
SUMMARY OF BENTHIC FERDINVERTEBRATE COMPOSITION. ADUNDANCE. AND PERCENT OCCURRENCE MACHINE DATE: 04-AUG-01 PAGE I
PROJECT NO. IEL11 STATION. I COLLECTION DATE: 20-MAY-B1 METHOD, PONAR

IOWA ELECTRIC - DENTHIC COMPOSITION

REPLICATES
*(#/530 CM2)

MEAN PERCNT STANDARD 95% CONF-== -- ,

ITAXA A te/H2) OCCUR ERROR LIMIT
_--..--...------ - ---.. -- --- ...--- -_=

.

PLATYHELMINTHES
TURBELLARIA

I RHABDOCOELA
MACROSTCMIDAE

NEAR MACHOSTOr1UM SP 43. 812.7 71.7 - -

TOTAL MACROSTOMIDr.E 43.

ARTHROPODA
INSECTA
DIPTERA

CHIRONCMIDAC
O CHIRONOMINAE
E ROBACKIA CLAVIGtR 4. 75.6 6. 7 - -

TANYPOD!t4AE
PROCLADIUS SP 1. 18.9 1. 7 - -

ORTHOCLADIINAE
NEAR CORYNONEURA SP 11. 207.9 18.3 - -

TOTAL CHIRONOMIDAE 16.

MOLLUSCA
C.*.STROPODA

BASOMATOPHORA
LYMNAEIDE

LYMNAEA SP 1. 18.9 1. 7 - -

TOTAL LYMidt.EIDE 1. i

|

-

TOTAL BENTHOS 60. 1134.O 100.O - - |

NUMBER OF SPECIES FOU?;D IN EACH REPLICATE 5

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE C-1 (CONT.)
SUPtMARY OF BENTHIC I!A* RDItNtRTEBR ATE COMPOSIT ION. ABUNDANCE. AND PERCENT OCCURRENCE MACHINE DATE: 04-AUC-81 PAGE 2
PROECT NO. IEL11 ST AT I Cre' 2 COLA.ECTION DATE: 20-MAY-81 METHOD. PONAR

IOWA ELECTRIC - DENTHIC COMPOSITION

REPLICATES
(#/530 CM2) .

- - - ---- HEAN PERCNT ST A>'DAR D 95% CONF
TAX A A (#/M2) OCCUR ERROR LIMIT

= ._____._________ -

. . _ _ -

-

_
-_

PLATYHELMINIHES
TURBELLARIA

RHABDOCOELA
MACROSTOMIDAE

NEAR MACROSTO:k.M EP 61. 1152.9 75.3 - -

TOTAL MACROSTOMIDAE 61.

ARTHROPODA
INSECTA

n DIPTERA
h CHIRONOMIDAE

CHIRONOMINAE
POLYPEDILUM ES FALLAX OROUP 1. 18.9 1. 2 - -

ROBACKIA CLAVIOER 19. 359.1 23.5 - -

10TAL CHIROt40MIDAE 20. -

TOTAL BENTalOS 81. 1530.9 100.O - -

NUMBER OF SPECIES FOUtID IN EACH REPLICAFE 3

.

%

O O O
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TABLE C-iv CONT.)
StI1 MARY OF BENTHIC MACROINVENTESRATE COMPOSITION. ABUNDANCE, AND PERCENT OCCURRENCE MACHINE DATE: 00-AUG-81 PACE 3
PFOJECT NO; IEL11 STATION: 3 COLLECTION DATE: 20-MAY-81 METHOD: PONAR

IOWA ELECTRIC - BENTHIC COMPOSITION

I

REPLICATES
(t/S30 CM2) .

MEAN PERCNT STANDARD 95% CONF----------

TA N A A (#/M2) OCCUR ERRDR LIMIT

PLATYHELMINTHES
1URDELLARIA

R HADDOCOLL A
MACROSTOMIDAE

NEAR MACROSTOrrJH SP 53. 1001,7 72.6 - -

TOTAL MACROSTOMIDAE 53

i

N#;EL IDA
DLICOCHAETA

O PLESIOPORA
O TUDIFICIDAE

UNIDENTIFIED IMM WITH CAPILLIFORMS 1. IB. 9 1. 4 - -

UNIDENTIFIED 1701 L:ITHOUT CAPILLIFORMS 5. 94. 5 6. 8 - -

LIMNODRILUS HOeFrEISTERI :2. 37.6 2. 7 - -

TOTAL TUBIFICIDAE B.

i ARTHROPODA
INSECTA
DIPTERA

CHIRONOMIDAE
CHIRONOMINAE

ROBACKIA CLAVICE5e 12. 226.8 16.4 - -

TOTAL CHIRONOMIDAE 12.
'

TOTAL BENTHOS 73. 1379.7 100.0 - -

fJ'JMBER OF SPECIES FOUND IN EACH REPLICATE 5
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TABLE C-1 (CONT.)

SUMMARY OF bet 4THIC MA:RDItNERTEBRATE COM^OSITION. ABUNDANCE. AND PERCENT OCCURRENCE MACHIHE DATE- 04-AUC-88 PAGE 4
PRDJECT NO. IFL11 STATICR 4 COLLECTION DATE; 20-MAY-83 METHOD; PONAR

.

10'% ELECTRIC - EENTHIC COMPOSITION

REPLICATES
(m/530 CH2) *

-- NEAN PERCNT STANDARD 957. CONF -

TAXA A (m/M2) OCCUR ERROR LIMIT
-. --------.--... .. ...-........ .. . ... - .... _-

- - - . . . _ --. - -

PLATYHELMINTHES
TURBELLARIA

RHABDOCOELA
MACROSTOMIDAE

NEAR MACROSTO'M1 SP 1. 18.9 1, 5 - -

TOTAL MACROSTOMIDAE 1.

Ar.HELIDA
OLIGOCHAETA

7 PLESIOPORA
CD NAIDIDAF

PICUETIELLA MICHIGANENSIS 2. 37.8 3. 0 - -

WAPSA MOBILIS 2. 37.8 3. 0 - -

TOTAL NAIDIDAE 4.

ARTHROPODA
INSECTA
EPHEMEROPTERA

EPHEMERIAE
EPHORON SP 2 37. B 3. O - -

TOTAL EPHEMERIAE 2.

AMETROPIDAE
PSEUDIRON CENTRALIS 1. 18.9 1. 5 - -

TOTAL APCTROPIDAE 1.
*

ODONATA
GOf9HIDAE

IMMATURE COMPHIDAE 1. 18.9 1. 5 - -

TOTAL COMPHIDAE 1.

DIPTERA
CHIRGNOMIDAE

CHIRONOMINAE

O O O
- - - - - - - - - - - -
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TABLE C-1 (CONT.)
,

1
SUMMARY OF BENTHIC MACROINVERTEBRATE COMPOSITION, ABUNDANCE. AND PERCENT OCCURRENCE MACHINE DATE: 04-AUC-81 PAGE 5

'

PROJECT NO: IEL11 STATICN: 4 COLLECTION-DATE: 20-MAY-01 METHOD: PONAR

.

IOWA ELECTRIC - BENTHIC COMPOSITION

l
{ REPLICATES
I (#/530 CH2) *

MEAN PERCNT STANDARD 95% CONF
TA XA A (#/M2) OCCUR ERROR LIMIT

__

_ __ _ .~. _ ___ ___

PARATENDIPES SP 1. 18.9 1. 5 - -

,
POLYPEDILUM SS SCALAENUM TYPE 1. 18.9 1. 5 - -

1 POLYPEDILUM SS SIMULANS TYPE St. 963.9 77.3 - -

POLYPEDILUM SP PUPA 3. 56.7 4. 5 - -
*

STICTOCHIRONOMUS SP 1. 18.9 1. 5 - -

TOTAL CHIRONOMIDAE 57. -

c) TOTAL BENTbOS 66. 1247.4 100.0 - -

' HUMDER OF SPECIES FDUtID IN EACH REPLICATE 11

! ,

I
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T/.8LE C-2

SUMMANY OF 8ENINIC 4ACRUINVENIEUHATE CONPOSillDN, ASUNDANCE, AND PERCENT OCCURRENCE RUN DATE: 21.Nov.81 PAbE I
PROJECT Nus IELil Stal! Oms I COLLEL1104 DalEt 18.AUG.81 NETH00s PONAR

10mA ELECTRIC IEL.it E1 COMP

REPEICATES
(s/530 CN2)

MEAN PERCNT SIANDARD 952 CONF..........

T4 aa A (s/M2) OCCUR ERROR LIMil
...................................................... ...... ........ ...... ........ ........

PLOlfMELMININES
TURSELLAMIA

RHAguGEUELA
MACROSIO410AE

NEAR 4ACHUSIO904 SP 16 302.4 34.04 - *

10fAL MACHOStu110AE 16 302.4 34.04 * *

CRINNUPUDA
INSECIA
DIPIEh4

'e. CHikomuglDAE'

>" C Hik uh 041N AEc) Rob 4C41A CLAv!GEH 29 548.1 61.70 . *

OwiHOCLADllNAL
NtAR CONYNu1EURA SP 2 37.8 4.26 - -

-

TOIAL CHIRONuMIDAE 31, 585.9 65.96 - -

10lAL HENTHDS 47 888.3 100.00 - -

NUMbEN OF SPECIES FOUND IN EACH REPLICAIE 3

.
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TABLE C-2 '(CONT.)

SUMMAkt UF BENTHIC 9ACRUINVENILDR AIL COMPOSll10 4, ABUNDANCE, AND PERCENT OCCURRENCE RUN DATE: 21.NOV.81 PAGE t

PROJECI Nur ILLil SIATION 2 COLLECIION DATE: 18.AUG-81 METHOD: PONAL
;

10na ELECTRIC IEL.it ETCOMP

REPLICATES
(s/530 CM23

MEAN PERCNT STANDARD 952 CONF..........

i A x4 4 (s/M2) DCCUR ERROR LIMIT
...................................................... ...... ........ ...... ........ ........

PLAivHELMIMTHES
IURBELLAd!A

kHABUuCUELA
MACHOSID41Dat

htak 4ACHOSTd4J4 SP 10 189.0 23.81 . *

IDTAL 44Ch0510410AE 10 189.0 23.81 . *

ANTHHOPODA
INSECIA
DIPILHA

$ CHIRON041DAL
"" CHINUNU41NAL"'

dub 4C414 CLAvlGEN 32 604.8 76.19 . *

IDIAL CHIRONOHIDAL 32 604.8 76.19 . *

TOTAL BEhlH33 42 793.8 100.00 - *

.

NUMBEN OF SPECIES FuilNO IN EACM NLPLICATE 2

:
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TABLE C-2 (CONT.)

SUMMAkV 0F 8ENIHIC 4ACRUINvEWIEHRATE CuwPUS!!!UN, ABUNDANCE, AND PERCENT OCCURRENCE RUN DATE: 21.NOW.81 PAGE 3
'

POUJECI NU IELil SIATIONI 3 CULLECl10N DATE: 18.Auc.81 METHOD PONAR

10nA ELECTRIC IELo!! ETCoup

REPLICATES
(s/530 CM2)

MEAN PERCNT STANDARD 953 CONF-........-

i A X A A (3/M2) OCCUR ERROR LIMIT
...................................................... ...... ........ ...... ........ ...==...

PLAITHELMININES
luk6;LLAMIA

kHABOOCOELA
MACRUS1041DAL

NLAM 4ACNUSIG4UM SP 36 680.4 69.23 - -

TOTAL MACROSIO410AE 36 680.4 69.23 - -

NEMAIOUA
UNjot4TIFitD NEMATUDA 3 56.7 5.77 - *

cp
W ENIUPHOCTAN URNAIELLIDtE

UHNATELLA GRACILIS + . . . .

IUTAL URMATLLLIGAE e . . . .

ANNELIDA
OLIGULHAEiA

PLESluPURA
AEULUSUMATIDAE'

'

UNIOL4I!FIED AEOLOSOMATIDAE 1 18.9 1.92 . *
TOTAL AEOLOSO4Al!0AE 1 18.9 1.92 * *

NAIDipAE
PIGUETIELLA MICHIGANENSIS 1 18.9 3.92 = *

1UIAL NAIDIDAE I. 18.9 1.92 - -

IUBIFICIDAE
LIMN 00RILUS UDEMEMIANUS 1. 18.9 1.92 = *

luTAL IUBIFICIDAE I. 18.9 1.92 . -

ANTHNUPUDA
-

e O 9
_- - _ _ - - _ - - _ -
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TABLE C-2 (C0flT. )

A8UNDANCE, AND PERCENT OCCURRENCE RUN DATEg 21.NQW.81 PAGE 4
SUM"ANY OF BENTHIC dACROINWERILHNATE CudP051Tibh e

PNUJECT NU IELil SIAI!ON: 3 COLLELituN DATE: 18.AUG.81 METHOD: PONAR

IDMA ELECTRIC IEL.ll ETCOMP

REPLICATES
(s/530 CM21
.......... MEAN PERCNT STANDARD 953 CONF

i A N & A (s/M2) DCCUR ERROR LIMIT
...... ........ ...... ........ ..............................................................

INSECTA
.

DIPIERA
CHlkohuM10AE

CHlHUit341NAL
CHLkNDWSK!!A ORelCUS 3. 56.7 5.77 - -

PANATENDIPES 1EAN CONNECTENS TVPE 1. 18.9 1.92 ** i

RUBACKIA CLAvlGER 3. 56.7 5.77 - *

ROBAC(IA CLAWIGR PUPA 1. 18.9 1.92 * *

OWTHOCLAullhAE I
NEAk CORYNUNEJRA SP 1. 18.9 1.92 * *

i

TOTAL CHIRONU"lJAL 9 170.1 17.31 * *

! $' 40LLUSCA % j
,

ka PELECYPODA i

'd HETEHup0 NATA
SPHAEN!!DAE

SPHAERIUM TRAMSVER50M 1. 18.9 1.92 . *

10fAL SPHAEN!!DAE 1. 18.9 1.92 . -

|

I

. -
IDIAL BENINDS 52. 982.8 100.00

NUMUF.R OF SPECIES FOUND IN EACH NEPLICATE 12

.

t
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TABLE C-2 (C0 fit. )

IJmMARY OF 8ENINIC 18CR0!NvENIEWH AIL CftwPOSil10N, ASUNDANCE, AND PERCENT OCCURRENCE RUM DATE: 21-NOW-81 PAbE 5PRuJECT Nut 3Etli SIAT10m: a 10LLLC110N DATE: 18.AUG-81 METHOD: PONAR

10aA ELECTRIC IEL-il ETCOMP

,

REPLICATES
(s/550 CH2)

MEAN PERCNT STANDARD 951 CONF----------
IA X A A (s/M2) DCCUR ERROR LIMIT...................................................... ...... ........ ...... ........ ........

NEMAtuDa
utelut g ilF it 0 4L44tuoA

1 18.9 12.50 - -

ANNELlua
OLIGuCHALIA

PLESluPURA
luts!F I C l J AE

utaluf NIIF IED I44 alTHoul CAP!LLIFUNMS 1. 18.9 12.50 - -
SkANCHluMA 30aEReti

1 18.9 12.50 - -
TulAL TudlFICIDAE 2. 37.8 25.00 - -

n
4

Z ARTHROPUDA
INSECIA
DIPILHA

CHlkON0410AL
CHIHue4341 N AE

CHLHNOWSKllA Odd!CUS 1. 18.9 12.50 - -
HANNISCHIA SP 3 56.7 17.50 - *

UNIHuCLADIINAE
NLAN CONVNONEUWA SP 1. 18,9 12.50 - -

TulAL CHIkuNUMIDAE 5. 9a 5 62.50 - -

10faL bENI433 8 151.2 100.00 - -

NUM%LW OF SPECILS FOU40 IN LACH HEPLICATE 6

|

.

e G G
-- - -- --
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TABLE C-3 i

SUMMARY OF BENTHIC MACROINVERTEBRATF COMPOSITION, ABUNDANCE, AND PERCENT OCCURRENCE RUN DATE: 11-JAN-82 FAGE 1

FROJECT NO: IEL11 STATION: 1 COLLECTION DATE: 18-NOV-81 METHOD: PONAR

I

IDWA ELECTRIC - IEL11H 1

BENTHIC MACR 0 INVERTEBRATE ABUNDANCE |

REPLICATES
(4/530 CH2)
=== --- MEAN PERCNT STANDARD 95% CONF

TAXA A (4/M2) OCCUR ERROR LIMIT
-- -------- ------ =--- --------

|

! PLATYHELMINTHES
TURBELLARIA

RHABDOCOELA
MACROSTOMIDAE

HEAR MACROSTONUM SP 2. 37.8 28.57 - -

TOTAL MACROSTOMIDAE 2. 37.8 28.57 - -

c3

ARTHROPODA
INSECTA
DIPTEl:A

CHIRONOMIDAE
CHIRONOMINAE

ROBACKIA CLAVIGER 1. 18.9 14.29 - -

ORTH 0CLADIINAE
NEAR CORYNONEURA SP 4. 75.6 57.14 - -

TOTAL CHIRONOMIDAE 5. 94.5 71.43 - -

TOTAL BENTH0S 7. 132.3 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 3

_ . . . . .
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TABLE C-3 (CONT.)

SUMMARY OF BENTHIC MACR 0 INVERTEBRATE COMPOSITION, ABUNDANCEe AND PERCENT OCCURRENCE RUN DATE: 11-JAN-82 PAGE 2
FROJECT N0: IEL11 STATION: 2 COLLECTION DATE: 18-NOV-81 METHOD: PONAR

IOWA ELECTRIC - IEL11H

BENTHIC MACR 0 INVERTEBRATE ABUNDANCE

.

REFLICATES
(t/530 CH2)
---------- MEAN PERCNT STANDARD 95% CONF

TAXA A (t/M2) OCCUR ERROR LIMIT
--------------------------------- ------------------ ------ ... ..-- ....-- _ - - __ ------ ._

PLATYllELMINTHES
TURBELLARIA

RHABDOCDELA
MACROSTOMIDAE

HEAR MACR 0STOMUM SP 7. 132.3 70.00 - -

TOTAL MACROSTOMIDAE 7. 132.3 70.00 - -

ARTHROPODA
INSECTA

TRICH 0PTERA
HYDROPSYCHIDAE

HYDROPSYCHE ORRIS 1. 16.9 10.00 - -

TOTAL HYDROPSYCHIDAE 1. 18.9 10.00 - -

DIPTIRA
CHIRONOMIDAE

CHIRONOMINAE
ROBAChlA CLAVIGER 2. 37.8 20.00 - -

TOTAL CHIRONOMIDAE 2. 37.8 20.00 - -

TOTAL BENTH0S 10. 189.0 100.00 - -

HUMBER OF SPECIES FOUND IN EACH REPLICATE 3

O O O
.



TABLE C ~l CONT.) O O
SUMMARY OF BENTHIC MACR 0 INVERTEBRATE COMPOSITION, ABUNDANCE, AND PERCENT OCCURRENCE RUN DATE: 11-JAN-82 PAGE 3.
PROJECT NO: IEL11 STATION: 3 COLLECTION DATE: 18-NOV-81 METHOD; PONAR

IOWA ELECTRIC - IEL11H

BENTHIC MACR 0 INVERTEBRATE ABUNDANCE

REPLICATES
(4/530 CM2)
---------- MEAN PERCNT STANDARD 95% CONF

TAXA A (t/M2) DCCUR ERROR LIMIT
---------------------- .__ -------------------------- ------ -------- ------ -------- --------

PLATYHELMINTHES
TURBELLARIA

RHABDOCOELA
MACROS 10HIDAE

NEAR MACROSTOMUM SP 3. 56.7 14.29 - -

TOTAL MACROSTOMIDAE 3. 56.7 14.29 - -

ANNELIDA
HIRUDINEA

? UNIDENTIFIED IMMATURE HIRUDINEA 2. 37.8 9.52 - -

G
ARTHROPODA

INSECIA ~

DIPTERA
CHIRONOMIDAE

CHIRONOMINAE
POLYPEDILUM SS SIMULANS TYPE 1. 18.9 4.76 - -

TOTAL CHIRON0HIDAE 1. 18.9 4.76 - -

MOLLUSCA
GASTROPODA

BASONATOPHORA
PHYSIDAE

PHYSA SP 1. 18.9 4.76 - -

TOTAL PHYSIDAE 1. 18.9 4.76 - -

PELECYPODA
HETER 0DONATA

SPHAERIIDAE
SPHAERIUM TRANSVERSUM 14. 264.6 66.67 - -

TOTAL SPHAERIIDAE 14. 264.6 66.67 - -

TOTAL BENTH0S 21. 396.9 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 5

_ _ - _ _ - _ _ - _ _ _ _ _ - _ _ - _ _ _ _ -
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-, -

TABLE C-3 (CONT.)

SUMMARY OF BENTHIC MACR 0 INVERTEBRATE COMPOSITION, ABUNDANCE AND PERCENT OCCURRENCE RUN DATE: 11-JAN-82 PAGE 4
PROJECT NO: IEL11 STATION: 4 COLLECTION DATE: 18-NOV-81 METHOD: PONAR

IOUA ELECTRIC - IEL11H

BENTHIC MACR 0 INVERTEBRATE ABUNDANCE

REF'LICATES
(4/530 CM2)
---------- MEAN PERCNT STANDARD 95% CONF

TAXA A (4/H2) DCCUR ERROR LIMIT
.----------------------------------------------------- ------ -------- ------ -------- --------

PLATYHELMINTHES
TURBELLARIA

RHAB1:0COELA
MACROSTOMIDAE

HEAR MACROST0 MUM SP 3. 56.7 3.53 - -

5) TOTAL MACROS 10MIDAE 3. 56.7 3.53 - -

5

ARTHROPODA
DIPTERA

CHIRONOMIDAE
CHIRON0MINAE

CHERN0VSKIIA ORBICUS 3. 56.7 3.53 - -

ROBACKIA CLAVIGER 75. 1417.5 88.24 - -

ORTH 0CLADIINAE
HEAR CORYNONEURA SP 4. 75.6 4.71 - -

TOTAL CHIRONOMIDAE 82. 1549.8 96.47 - -

TOTAL BENTH0S 85. 1606.5 100.00 - -

NUMBER OF SPECIES FOUND IN EACH REPLICATE 4

O O O
__
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| TABLE C-4
1
4

. SUMMARY OF EENTHIC t'ACFOINUrRTEERATE CCernsI110N. AtormAntt , Ar!is FFECFNr nCrURRFNTE
'. Eli:3 T.ATF : 23-i!(.U-F1 FAta f
} PR3.ItcT MO: 11 L 11 S TAT Tf1:J: I rol I.Ft:l' inn nATp : 20-HAY-81 Irr3HQb; H-D
,

-

,I IDUA ii FCTRIC BFNTTHCS IFl-11 Ell DMP .
2

i
'

) RFPLICM > 0
(4/b00 Ch?),

j ---------- MtAN FFFCNi ; TANT:AR E. v5*. ~0tJ
j T A 'i A A ( 4 /ri?i llcclit: FRenR : ri;IT

y ----------------------------------- - - _ - ---- .--- ------ -------- ------ -------- --------

ANNF I I!!A f

1 O!IGCCHAETA
i PLFE.IOPukA

ENfHfTRAEIDAC t

i ilNIDENTIFTED ENCHYTRAEIDAF 1. 20.0 0.14 - -

! TOTAL. I NCHY1PArIllAE 1. 20.6 0.16 - -

- 3
i

! NAIDIDAE
n NAIS EEHNINGT 37 780.0 4*0Y - - ''

4 * NAir. RPfis::HERT 16. .t70.6 ? . 'iG - -
' 5 NAIS VAF'I ABILIS 7. 140.0 1.09 - -

in1 Al. NAinTIIAE 4?. 1740.a 9.69 - -

4

|
'

ARTHROPODA
' INSFl:TA
; EN!F MEROPTERA
'

EPHEMFRIAE
FFHOR0tf SP 1. 70.0 0.1A - -,

| TOT AI. E PPFMERI AE 1. 20.0 0 16 - -

i CAFNIDAE
i CAENIS SP 2. 40.fs h.31 - -

T0 f Al. CAE NII:AE 2. 40.0 ti .11 - -

HEPTAGENIII.AE
i !!EPTAGENIA DIAPASIA 5 100.0 n.78 - -

| STFt:0 NEMA SP ?. 40.0 0.;;. - --

| TOTAL HEPTAGENIIDAF 7. 140.0 1.09 - -

:

| BAFTinAE
! OAFTIE SP 19, 386.0 7. f, v . - -

ISONYCHIA SP !.9. 11%.G V.72 - -

TOTAL BAETIDAE 78. 1560.0 12.19 - -

PlECOPTERA .

PERLIDAE'

_ _ -- . - - _ _-
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S

r

TABLE C-4 (C0flT. )

SUMMAPY i'.F Ifflll:iC MACFOIN'JERTE0F ATE COMF nSIi109. AEU.'i.Ata F . Al1D F EFCEi4T aCrti& F ENrF
Fild T.ATF : "u-i:0'J-81 FArs ?PF:n JFCT t 0: IFI1: S I ATIllH: 1 cit!'F G IN1 T. TF: 26-NAY-81 P* '. Ha.i: H-D

102A FIFCTFIC FFNiTH0c IFL-11 FTIDMF

RFP'.IColt5
(3/500 CMD

MtAN FFECNT STAtJDAF:D V5*. 00tJF----------

TA A A < T cM3 0,'CHR F yPnF: ! I H .I T_______________ ________''____________________________________ ________ ______ ________ ________PFPI V'-:T A F ! A :1 fd. ?. 40. r, e. 31 _ _TOTAt PEPLIIAE :. 40.0 c. ;1 _ _

TFfrHnPIFFA
IlYllPOPSYrHIDAE

HYI: ROP".YCHE ORRIS 60. 1200.0 4. s / - -

HYDRfPe.YrHF 113RIS FitPA ?. 4c.0 u.3: - -

HYDPDPSYCHF S!hUL ANS Ic, 350,0 '. ,9 7 _ _

POTAMY! A F 1 A')A 16 200. G }.55 _ _

TOTAL HYDROPEYCHIDAF .

p 91. IS 0,C 14. : _ _;

$ D?F lF RA
c!hifL IDAE

EIMUI. ION SP 169 33F. . L |dA.41SIMill.111M FP PIIPA 180 A78') O 79.53 _ _

TOTAL SINULIDAE 35S. 71AO.o "* c4 . _. , .

CHIRONOMiliAF
CHIFON0hlNAE

POLYFEDILUM SS CON'JICTiln TYPE 1. 20.0 0 14 - -

RHFOI ANYT AF: SUS cP A. 1?0.0 0.c4 - -

F:HEDTA*lYTARSUS SF' F UPA 1. 20.0 0.14 - -

1ANYPOTilNSE
THIENEMANNIHYTA SERIES 5. 100.0 0.78 - -

OR fHOCL Af+1IHAE
CRICOTGF'US EICINCTUS GROUF 3. 60.0 0.47 - -

CF:!COTOPils TPthtt!IIS GkullP ?. 40.0 6 . 51 - -

Eut.IEFFEF:IELLA SP 1. 20.0 0.1/ - -

NAF.'t10! Atif tlS SC' 5 100.0 0.7E - -

EHEOCRICOTOPUS SP 2. 40.0 0.31 - -

1HIFilFMr.tWitii A SF 1. 20.0 0.16 - -

TOT AL CHIROH0t1IDAE 2 '' . 540.0 4.72 - -

EMPIDiliAE
UiJIDENTIFIED F hPIDIDAF

.

11. ??0.0 1. ~/ 7 - -

TOI AI t hP ID) DAE 11 ??n.c 1.72 - -

TOTAL I:fNTi4C :

fJUMM Fi 0F SeIES FOUNn TN E ACH FFPI ICAlE64S.G
17R00.0 100.00 - -

G/B
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TABLE C-4 (CONT.)

S';tmARY cr EENIF81C MAC00Itr# RTFF.FATF CONr00!!ICtJ. AI::P;:.ANrF. /.: l. F Fy F.'' 0^'!NF FerCE
FilN DAi6* "U-H4V-R1 F' AGE 4

PRn. I, t'1 iM: 11111 S T AT11:i*: 2 r0. l irr .1;it: iia ii ; ,- 4 :->.1 ne i Hr.:. : y_1'

In.tA Ti i .'iFir 5:.th Tl103 IEL-11 fi.'Orif
,

RiPLICAlt'S
'

(4/?,00 Cti?)
--------- i? At; F EF ItJ a STAND * F L %*4 f .WF

TA' A A ( 4 nt? . 610 011,.- t FRn~: IaMT_.___ ____..______________'_____________________________.______ ________ ______ ________ ________
'

Ta t A: 6t :4 Cr Sit:l' Ilia' " ' .7 * 14r . .. e/.54 - -.

D IP TEF. A
birit ti IDAT

SittULIUt; ST' ; 3. . ;;o .r. 13.33 . _

Sititi: filk SP t ilt A 17, VG.c .< .12 - -

TOT At S I.101 I DAE 117. 2340.n 71.51 - -

CHIR 0'10f.Il!AE
n tilIF0t;nr$1N E
* F3LYFEDILUM SS CONVICTUM |YF F 5, 100.0 0M - -

U RHFOTAN) TAR 9tl4 RP 1. ?n.6 6.18 - -

RHE0 tat!rTARS;lS SI PUPA 1. C.4 0.1R - -

1 Arn F 001 tt/.E
THIFNEtANNINYTA SERIES 3. 60.0 0.55 - -

ORfHnCLAnl NAE
CF:ICOTOPUS BICINCTUS GROUP 1. 20.0 0.18 - -

CRir0TnPtlR TMitt!!!!S GnutlF 1. 20.0 0.15 - -

PARAhlEFFERIELLA SP 1. 20.0 0.1H - -

T118 Al. CHIRON0ttfIIAE 11 ?AO.C ?.39 - -

FMPIDIDAE
ilNIDENTIFIED FHPIDIDAE 6. 120.0 1.14 - -

T01/,1 t'tiPIft fliAE 4. 1?O.0 1.1G - -

10TAL 1:ENTHOS 544, 10880.0 100.00 - -

?!!IttitP OF SPECIF9 F0llNil TN t ArH RFPt ICATE 23
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TABLE C-4 (CONT.)

S 'M%F ' 0F EE?1THIC MACF OIN"FFTEIRATF 00r'P05ITION. AI:UN!:ANCE, A*'le Fu rFrf ferrlihFFl!rE
RUN DATF: . (-NOV-R t PAGE ' o

F F O,ffCT tl0: E 1111 SIAfl04: 3 Csi!LF0fl0N DATt: 20-NAY-R1 #91HDh: H-I.

10MA FLECTPIC EEHiTHOS IEL-11 ETCOMP

F:EPLI.:AlFS
(4/500 CM2i
- - - - - - - - - - - id AN FFECNT STANDARD 951 t ONt

TAXA A (4 l FkROP itarT
_______________________________________________ ______ ______ ___ _' tr i______'CCl!*____________ ________

He F TAGF NI A til As'ASI A ;. 106.0 c.y; . _

STENONEMA INTGFUM 1. 20.0 0.1h - -

STtNONtMA SP 4. 80.6 G.74 - -

TOT AL HEF TAGEtilIDAE 10. 200.0 1.A5 - -

DAF T Is:AF
ISONYCHIA 50 34. 6E0.0 4.2E - - '

Tul Al. MF TitiAE .4 4 . 480,n 4.7E - -

n F'I ECOPTEF:A

k F ERL IfiAE
-o. PFPLESTA PLACIDA 1. 20.0 a.18 - -

T01 A1 PF RI.fi:AE 1. 70.6 0 1F - -

TPICH0PTERA
HYDF:0PSYCHIDAE

CHEUMATOPSYCHF SP 1. 70.0 0.1R - -

HYDROP;YrHe OkkTS 92 1940.0 18.11 - -

HYDROPSYCHE ORRIS PUPA 2. 40.0 0.37 - -

HY0RnPSYCHF SIMtilANS ?6. 5?O.G 4.El - -

HYDROPSYCHE SIh:JLANS FUFA 1. :0.0 0.1H - -

HYDROPSYCHE VAI.AUIS 1. 70.0 0.16 - -

FOTANYIA FLAVA 10. 200.0 1.85 - -

10 f Al HiDROPSYCHIDAE 139. ?7RO.C 7:. 69 - -

DIFTERA
SIhulIDAE

SIMULIUM SP 142. 2340.0 26.25 - -

SIMill TitM SP PllPA S?. 1040.G S.61 - -

TOTAL ElliULIDAE 194. 3S50.0 .53.R6 - -

,

CHIF0r!OMiliAE
CHIPONOMINAE

10LYFEDILdM SS CONVICTUh TYFE 2. 40.a 0.31 - -

TANYPOIIIt!AF ,

THIENEMANNIMYTA SERIES 1. 20.0 0.18 - -

ORIHnctArilINAE
CRICOTOPllS TIF.IALIS 1. 20.0 6.th - -

CRICD S TPF hillitS GFHlif 4. AG.G C.74 - - &TOTAL C NOMIDAE S. 160.0 1.4F - - W
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TABLE C-4 (CONT.) |

SitMMAFY OF Fr t;IHir l'ACEGINVF RIFTh ATE C0tihit1710N. APUNMN~r. fd4I' F rPCh NI GPCllPRENTE
EllH LATF : *? A-POV-F 1 FA E 7

PROJECT thl: F fl 11 STAT 10;l* 3 00 LFCII0f4 DATF* 20-MAY-81 t'c l HOT.; H-D

IndA ELECTPIr F9f f!H05 TEI-11 ETCOMF

F:E P! ICA1 F3
(3/500 CM2)

MEAN FERCNT RTANT AF D 4% r.'.NF----------

TAXA A 44/M'i Orrlig t F:RDE i TiliT
------------------------------------------------------ ------ -------- ------ ---- --- --------

EMPIDIfiAE
Ut110EN11FIED ThPIDIDAE 1. 2 0 . .~. 0.1 r, - -

Tl1IAI F MF T DiliAE 1. , O.C d.3F - -
;

'

|
.

TOTAL BEtiTH05 541 13820.0 103.00 - -

tJilMBER OF SF'TCIFS FnutJn IN Ef,CH REPLICATE 26

m
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TABLE C-4 (CONT.)

?UtmAF Y GF Ef t:THIC tiACROINVERTEFF ATF C0t'r05T : 70t!. AIUt;! At:CE. Ri. F r:rr;n i.t r;n6.4t: F
;Iin LATr: ^7 :ent-R: FAar :

PRnirrT NO: IF1II STATIi:;l: 4 CitiLt. 1ns I4?FI - *.J.Y - 5 ?. iJ 1 H~A: H-I.'*

10Ef. ELECTF IC EFNf * Hpe IEL-I FTC0t*:

RE PLIt.Mf S
t8/50C EM2) *

ist Are FFFCt: 3* At:E ART. W. rat.F----------

T 4. *A A s >M . .t r:t - F4 GF ITHiT
__. _________..________.______________________________. ______ _ _ ' _ _ _ _ ' _ _ ______ ________ ________
AtiNi1 is

CLIGhrHAETA
F I E SIDPli :Af

#:A . fiILAE
tu.Ib I.EHt:It:GI 37 7AS.n ,.73 - -

t Al t. f.FF T 8CEFA I 1. .RC.6 7.76 - -

NAIC ELINCt'IS 1. ^0.0 0.26 - -

NAle 'JAC.I Ak ?! 15 3. AS.O 0.5: - -

TOTAi *JAlb!DAE 55. IIOO.c 10.E5 - -n
e

N
cn

AF VHF OF CDA
ARACHNIDA

AEAhltA
UN!LEt!TIFIED HYDRACARINA 2. 40.4 0.37 - -

INST IIT A
L F'HEt*E F DP TEE A

EF Hf c'FRi AE
ET H0F:0N SP 1. 70.3 0.'O - -

TOI Al. FF HF MERf AE 1. . O.G 0.?O - -'

HFFTAGENIIDAE
HEPTACENIA IIABASIA 7 140.a 1.TS - -

SlF NatJt MA E XIGilllM 1. ?G.n C.?O - -

f.TFN0tJEMA INTGFcLIM 1. 20.0 0.20 - -

SIFNONiMA 1FRMIt?AlllM 2. 40.0 G.39 _ -

STENONEMA SP 6. 120.6 1.18 - -

VGf Al HF FTAGE N IlliAE 17 340.0 3.35 - -

!sAETIDAE
bAETIS SF 4. Fa.a 0.79 - -

IRDinTHI A RF 47. R4*.o 8.9F _ -

TOTAL EAETIIAE 46. 9:0.0 9.0/ - -

PLECOPTtFA
IEPLIDAF

f EFLESTA F't ACIDA 2. 40.0 6.39 - -

O O O



4

TABLE C-4 (CONT.)
.

StinMARY nF RFN1 HIC MACRn!NWRIERkAff COUPG31 TION, AkONLANCr A*.T. FTKC&"i nCCURFFHCE
F.lir D*,TE * 23-NOV-R1 FAGE 9

PROJECT HO TElI1 STATIlW: 4 COLLECTION DA1F: ?O-MA)-El *)1 HOD: H-I.

ID'4A ELECTRIC FENITHO? TEL-li ETCOMP

REPLICA 1FS
(4/500 CM2)

HFAtt FERCNT STANDAF L 951 CONF----------

TAXA A (4/M') tlCCur: tFRnE L IiU T
_________________________= .- _______________________ ______ = - _ - . ______ ___ -- ___

TOTAL PEFLIllAE 7. 40.0 0.? - -

TFICHCF TEF A
HYDROPSiCHIDAE

HYliR0 PSYCHE OFRIS 43. 660.0 8.44 - -

HYDROPSYCHE STMtilt.NS 41. S?O.G S.07 - -

HYDEOPSYCHE SIrVLANS PUPA I. 20.0 c.20 - -

PnT AMYI A t t AVA r. 100.6 G.9% - -

TOTAL HYORCPSYCHIDAE 70. 1800.G 1 i . 7.1 - -

$? DIP 1FRA
'

Rj SIMULIDAE
SIMULIUM SP 236. 4720.0 4 A . 5:. - -

S1Mut.TUM SP Pt:PA 27. 516.0 :. 37 - -

TOTAL SIMULIDAE 263. 5260.0 51.E7 - -

CHTRONOMIriAE
CHIRONCNINAE

POLYPEDILUM SS CONVICTUN TYPE 4 E0.0 0.77 - -

RHEGTANYTARStis SF 4. 80.0 0.7: _ -
,

RHE0TANYTARSUS SP PUPA 2. 43.0 0.7: _ -

TANYTAR9 tis SF 1. 7G.0 0.20 - -

TANYPODINAE
THIENEMANNIMYTA SERIES 7. 140.0 1.13 - -

OR t H3CL ADI INAE
CRICOTGFUS LICINCTUS GROUP 2. 40.0 0.3: - -

CRICOTOPilS TREM!!ill:4 GKI:liF r. 40.C 0.3T - -

NANOCLADIUS SP 4. FO.a n.77 - -

F ARAl:IFFFFFTFil A RP 1. 25.0 E.?G - -

RHEOCRICOTGFUS SP I. ^3.C 0.;0 - -

IHIENtMANNIFilA SP 1- 76.0 0.<0 - -

TOTAL CHIEONGMIT.AE ?T. 55C.5 * 7% - -
..

EMF IDIf;AE
UNIDENTIFIED Fhf1DIDAF .2. 40 0 0.~d - -

TO T A! F MPiialliAE 40.0 0 3T - -"
.

TOTAL BENTHOS 507 10140.3 *CO.30 - -

N:!MTFR OF 9FECTFR FGt!NT: IN FACH REPLTCATE T*



TABLE C-5

T.U:iMAi:V 0F 1ENTHIC MACT 0leM PTEISATE F3tirnSI 610N. AI:UrJ0AnrE. Atli: FEFCErsr OCCite cEttrF
FUN DATE: 23-NnV-81 FACF 1

F POJF C1 f!D: lil l! ST Ai!0li: 2 rot t Fr.10t 0 Air : 17- Allo- R 1 PrlH0n: H-D

IDWA ELECTF Ir if NIHOS TEI 11-H FTC0taF

FTPL 18:41F5
4 4/M6 CH2)
---------- M AN FEFCNT ST ANI.AF D 95*. rrtF

_____________________________,________________________ ______ ________ ______ ________ ____'HTT____ .

TAXA A (4/M?i i hr.r.t e:: tiinR I

ARTHEnFnhA
INSECTA

EPHE MEF 30 TERA
HErT *.GE tilI DAE

ilEF1AGENIA ftAVESCENS 2. 40.0 1.27 - -

SitNONFnA 9P I?. ?40.G 7.57 - -

TOT AL HEP 1 AC[t2IIDAE 14. 280.0 F<.P4 - -

PATTIliAF
7 IS0rJYrHIA SP 6. 120.0 3.80 - -

y TillAl 1:Ar l illAE 6. 120.6 3.80 - -

TF:ICH0PTERA
HYDROPSYCHIDAF

IMMATURE HYDEOPSYCHIDAE 13. 260.0 R.23 - -

CHLllMAT0 PSYCHE c,P 1. ''0. 0 0.63 - -

HYDF.0 PSYCHE ORF IS 74. 480.0 15.19 - -

HYDPnPSYCHF STMill ANS 56. 1120.0 J.s . 4 4 - -

HYI'I 0 PSYCHE SIMULANS PUPA 1. 23.3 0.A3 - -

FOTANYIA Fl AVA ?. 40.6 1.?? - -

TOTAL HYDFDPSYCHIDAC 97. 1940.0 41.39 - -

COLFOPTFKA
ELM 10Af

STENELMIS SP 2. 40.0 1.?? - -

STFNF.I.MTS SP AbilLT 1. ''0. 0 0.63 - -

TOTAL CLMIDAE 3. 60.0 1.90 - -

DIP ff RA
SinULIDAE

ti1MULIUM SP 4. 80.0 2.53 - -

SIMill IUri SP Pt;PA 2. 40.0 1.27 - -

TOTAL SIMULIDAE 6. 120.0 3.R0 - -

CHIRONOMIDAE
CHIRONOMINAE

POLYF EDILUM SS CONVICTUM TYPE 10. 200.0 A.13 - -

FHE01 TAR 9ilS RP 1. 20.0 0.63 - -



,.. .
,
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TABLE C-5 (C0 tit. )
.

SUnnARY OF EENTHIC nACROINVFRTFFRATE C06FOSITTON. AFutJoANCE, At'u FERCENi OCCUFEENCE
Pild IATE: 3-HOV-Rt FAGF 7

FPOJEr.T t:0* 156 11 STATinN: 2 Cnt.L FC I 10r: riAir : 17- At lG-81 mi1H0n: 9-D

InuA FLFf TPir M_N THOS IEL11-H ETCOMP

FFPL ira 1 Fs
(t/t60 CF2)
---------- MEAti FERCNI STANDAFD V***. rONF

T A X f. A ( 4 / t;71 OCrlie rFPOP I Tii1T
______________________________________________________ ______ ________ ______ ._______ ________

STI NorHTPntinfH SP 11 "2o.6 4.96 - -

STENOCHIRON0",UE. SP F UPA 2. .:0.a 17/ - -

1 AtiYPODItJAF
THIEtJEMAtJtJIMYTA SERIES 6. 120 0 3.Fa - -

TOTA! CH] Pat 10 Mil:AE 30. 600.G 13,?" - -

F.MPIDID*E
:::;IDE NTIFIED EnPIDIDAE 2. 10.0 1.?? - -

InI AL tMFinli:AF 7 40.0 1.27 - -

o
e

y TOTAL EENTHOS ISS. 3160.0 1G0.00 - -

tJUMPER OF SPECTFS FnUND IN FACH RFFI ICATE 19



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TABLE C-5 (CONT.)

SUnti;.PY OF IErlilil: MACF DINVERTEESATE C0hr0SITIGH, A7.Ut:ut.HrF. AND FEFCENT Gr.mor EnrF
Rtle! DATF : 23-NOV-El FAGF 3

F1:0 F CT N'l: 1E I 11 ST ATillit: 3 Cn;Lt0(10N TiA(F: 17- At!G-R1 M IHOTl: H-D

InuA FiFCTPIr EFNTH0S IrL11-H ETCanP

PFPt If A1FR
(4/.r.0 CM21 .
---------- MrAH PrFCNT STANDAFD 95* CONF

TAXA A ( s /tc) DCr.IIR FwR3P iTFIT
______________________________________________________ ______ ________ ______ ________ ________

AR1HPDP0liA
It:SEC T A
EPHF.MEROPTERA

CAENIDAE
CAENIS SP 13. 260.0 10.14 - -

TRICORYIHntpS RP 1. ?n.G G.76 - -

101Al CAENIDAE 14 280.0 10.94 - -

HErTAGENIIt:AE7 itEP1AGENTA FLAVESCENS 9 180.0 7.03 - -

8 RTtNONIMA INT 6Rt|M 17. 340.0 13.28 - -

STENONEMA SP 18. 366.0 14.06 - -

int AI HFPT AGF Ni fl'I AE 44. R80.0 34.37 - -
*

I:AE.T IDAE
DAETIS SP 3. 60.0 2.34 - -

ISONYCHIA SP 19 240.0 9.37 - -

TOTAL FAETIDAE 15. 300.0 11.7? - -

TRTCHnPitPA
HYDROPSYCHIDAE

IHnATURE HYDROPSYCHIDAE 15. 300.0 11.72 - -

HYDROPSYCHF OhRTS 3 60.0 2.34 - -

HYIiROPSYCHE SINULANS 30. 600.0 ?3.44 - -

PnTAhY1 A Fl AVA 2. 40.0 1.56 - -

TOTAL HYDROPSYCHIDAE 50. 1000.0 39.06 - -

DIPIFRA
SIMULIDAE

SINULIUM SP 1. 20.0 0.78 - -

SIMllt.Illh SP FilPA 1. ?6.0 G.78 - -

101AL SIhULIDAE 2. 40.0 t.56 - -

CHIRONOMillAE
CHIRON0NIrlAE

PHEOTANYTARSUS SP 1. 20.0 0.78 - -

TANYPOT8INAF
THIEP ANNIMYTA SERIES 2. 40.0 1.56 - -
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TABLE C-5 (CONT.)

Sileht.RY 07 H NIHTC VACPOINVE RTF M ATi r0rP051T TON'. A*60NMtCT . AND FTRCrNi OECUUHirE
Filt! DATt : 23-NOV-81 FAGF 4

F'ROJFri NO: I E l.11 STATIni4: 3 l'DI.LFClION DATt : 17-Aun-81 helH3L: H-D~

IDWA F1FCTRIC FENTHOS IFl.11-H Fir 0f*F

REPLICAlF3
(4/500 CM2)

MEAN F EF.C N1 9 TAN:iAED 95% C0tF----------

TAXA A (t/M?) OCCitx FRR0k : TitTT
------------------------------------------------------ ---- . -------- ------ -------- --------

InI Ai CHIR 0t:3M rliAE T. 60.0 r.3- - -

TOTAL IENTHOS ! ? P. . 2560.0 106.0G - -

NUMBER Gr SPECIF3 FOUND IN FACH RFPITCATE 15

n
a

M
w
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TABLE C-5 (CONT.)

SUnhAF Y GF ITNTHIC MAT'FOltrJERTEf4 ATE COMr OSITT0tJ. AT'.NiiAtJCE. AtJD F FECENr neralstENrE
FUt3 DATE: 23-NOV-81 PAGF 5

Pf:G. LECT Hn: IE l.11 RT ATIrltt: 4 col 1FCT1DN DA'ai- 17- At t3-R1 ME T Hori: H -I.
.

10L:A FLECTRIr T.FNIHOS IFt11-H ETCOMe

PFPLICA1FE
fi!500 CM2)

1;FAtl F FPCtJ1 STAtJDAPD 95*. rnNF- - - - - - _ _ - - -

T A 't A A 14/M21 ticr.ith fero? I litiT
______________________________________________________ __.___ ________ ______ ._______ ________

AP11tPOPnnA
INCECTA

EPI:t ttErnPT ERA
CAf fil DAE

CAENTS SP 10. 3/0.0 4.86 - -

TRIC0F:YlliCitt S SP 1. 70 0 6.27 - -

TOT AL CAEtJIT8Af 1?. 300.0 '.12 - -'

IIIF T AGI tJI T 0AE
7 IIEPT AGENI A FLA"ESEEtJS 19. 3SO.0 3.14 - -

W S1F N0til hA IH16):llti 21. 420.0 'i . 6F. - -

"
STEN 0tlEMA SF 7, 140.0 1.E9 - -

T01 At HEPT AGE NT IIiAE 47. 940.0 12.70 - -

ItAETIDAE
IAETIS SP 17. 340.0 4.59 - -

IRONYCHIA SP 37. 740.0 10.00 - -

TOTAL I:AETIDAE 54 1080.0 14.59 - -

MEGAL OP I E RA
CORYDALIDAE

CORY0ALUS COENUTUS 1. 20.0 0.27 - -

TOI AI CORYDALIDAE 1. 20.0 0.27 - -

TRICH 0PTERA
HYDPOPSYCHIDAE

ItiriATUFE HY0ROPSYCHIDAE 28. 560.0 7.5/ - -

HYDROPRYCHF OhkTS !.7 1140.0 1:;.41 - -

HYDROPSYCHE SIMULANS 72. 1440.0 19.46 - -

HYDPnPSYCHF SIhtliANS Pt|PA 1. 20.0 0 27 - -

00TANYI A FL A'JA 16. 320.0 4.32 - -

TOTAL. HYDROPSYCHIDAE 174. 3480.0 17.03 - -

DIPTERA
SihtiLIDAE

SIMULIUM SP 46. 720.0 17.43 - -

SIhllt flih SP PliPA 9 180.6 ?.43 - -

10TAL E LIDAE 55. 1100.0 14.86 - -
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TABLE C-5 (CONT.)

I.t;ht*AFY OF M NTHir MACROirJ'JF F TFPr AIF C0hPil51 TION. ABU9fiA'JEF . AND PFFCr t'' Ortt!FRF t:rE
FitN IiATF: 73-NOV-F1 PAGE 6

FF0JEri NO: IEll! STATION: 4 CnLLFCTT0tJ 1*ATF: 17- AI!ri-81 NFlHDD: H-L

10L'A FLECTPIC M.tJIHOS IFl.11-H ETCOMP

RFPLICM FS
(4/500 CM2)
---------- tiEAN FEFCNI STANI4F:Ta VM FONF

TA7A A (4/M?) OCCitR FRROR 110iT
________ ___________________ __ --____________ ____.. ....__ ....____ ...___ ___. .__ ________

CHikONOMITAE
CFIR0tJ0MINAE

I Ol YF'ElillUM SS CONVICTUM TYPE 4. E.O . a 1.0R - -

PHFOT ANYTAR3 tis SP i. ?C.o 0.T' - -

STENOCHIRON0 tis SP 12. 240.n 's.22 - -

TANYPODINAE
THIEt4Et'AtJNIMYTA SERIES 3. 60.0 0.F1 - -

TO T Al CHIRONi1M I DAE 76. 430.C '. 41 - -

7 TOTAL FENTHOS 370. 7400.0 100.00 - -

w
" NUMBFR OF SPECTES FOUND ItJ FACH REP: TCATF 19



_ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _

TABLE C-6

SilHMARY OF bENIHIC mal.kulNVFRTLbkAlf 1.0MH1hlT10Ne ABilNliARI,E, ARis Pkki,LHI Oll.URRFHCl rut! IMll: Oi-F Eb-hz FAlik i

PRil.lfCf N0: IEL11 SI ATIllNI 1 001.l ECTION liA f t : 1H-HOV-H1 HilHUD: H-D

IDWA ELEClRic - )>L11H

BLNIHIC HAl'kulNVERifbkAll ABUNDANCE.

REPl. ICAlES
(4/:iOO Cii?)

HFA!! PE RI,N I SI AHilAkla Y!sY 1. ort----------

IAXA A (;/it?) OCCllk F.kkOE t.IHIT
-----------__ -. - - - - - - - - - - - _ _ - - - - - - - - - - . -- -------- ------ -------- .--

_

ANNE 1. Illa
01.IIs00HAETA

PLFSIOPORA
NAID)DAF

NAIS BEHNINGI 1. 20.0 0.41 - -

NAIS hkEISCHERI 1. 20.0 0 .-11 - -

p TOI AI NAIDIliAF. 2. 40.0 0.82 - -

$
ARlHROPODA

INSECTA
EPHtMrRDPlFRA

HFPTAGEN1IDAE
HEPlAGENIA FLAVESCENS 23. 460.0 V.39 - -

SIEN0HFMA INitiRilM 4. H0.0 1.63 - -

SIENONFMA SP 16. 320.0 4.!s3 - -

TOI AL HEPfAlifNIIDAE 43. H60.0 1/. i5 - -

BAEIIDAF
BAFTIS SP 1. 20.0 0.41 - -

TOIAt. BAFTIliAE 1. /0.0 0.41 - -

P1FCDPTERA
PERl0DIDAE

ISUFFRLA SP 16. 320.0 4.'.3 - -

T01AL PERl.0DIDAE 16. 320.0 6.:i3 - -

TAEN10PTERYGiliAL
TALNIOPTFRYX SP 1. 20.0 0.41 - -

TOTAL. IAENIUPTERYGIDAE 1. 20.0 0.41 - -

TRICH 0PTERAg

HYinROPSYCHIDAE
IHMATURF HYDROPSYCHIliAE 35. 700.0 14.2Y - -

HYI SYCHE ORRIS V'/0.0 1H./8 - -

HY) SYCHE SIMinANS 680.0 13.HH - -

HYli PSYCHE VAtAHrs yo,o o,41 - -
,



'~) (''
TABLE C-6 (CONT.)

SUMMARY OF BENIHIC MALRillNVERithkAlF f:0MPOSITION, AFilNDANCL, AR11 F'tRf,ENI OLI,tlRRENI.F RUM DAIF; 04-FEP-H2 PAlit ?

PRO.lFCf NO: IEl.11 STATI0n; *, CullEClION DALE 1H-HOV-H1 HElHilli; H-It

IOWA ELECTk11; -- IFL11H

EENIHIC HAChulNVthit.bHAll AktlNDANCE

REPl It. A'l LS
(1/;iOO CH2)

HF AN PF RI.N I Sl ANiiARD Y:,1 CONF----------

TAXA A G/H2) IICCilk IhkOR lInfl
---. _

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

Pul ANYI A Fl AVA ?.4 460.0 V . 49 - -

T01 AL HYliROPSYCHillAF 13Y. 2780.0 ,6.74 - -

DIPTERA
'

CHIRONOMIDAF
CHIRON0HINAE

PARATANYTARSilS SP 2. 40.0 0.H7 - -

Pul.YPF11IlllH SS CONVIClllit 1YPE 4. H0.0 f.63 - -

RHEDTANY1ARSilS SP 11. 220.0 4.4Y - -

n TANYP0lilNAE
d, THIENFMANNIMYlA SERIES 4. 80.0 1.63 - -

(n ORIHOCt.ADIIHAE
BRILL 1A SP 1. 20.0 0.41 - -

CRIC010PilS 1REHilt.tlS GRUllP 1. 70.0 0.41 - -

OklHOCLAD10S SP 9. 180.0 ?,. 67 - -

PARAKIEFFFRIEl t.A SP H. 160.0 .i.27 - -

RHE0CRICOTOPils SP 1. 20.0 0.41 - -

TOTAt. CHIRON0liIIIAE 41. 820.0 14.73 - -

EMPIDIDAF
UNil1FNflFIFD FMPil.illiAE 2. 40.0 0.H2 - -

T01 At. EMPIDIllAE 2. 40.0 0.H2 - -

TOTAL BENTHUS 24 6 4900.0 100.00 - -

NllHHER OF SPECIES F0llND IN EACH REPLICAIE 23

|
i

!
i

|
-.- ___
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TABLE C-6 (CONT.)

SilMHARY OF bfNIHIC MALROINVERitbkA'If l*0MP11Sil10N, ABilNDANCE, ANil PERLEHI Oll:llRREHl:t RUN Df.Tt: 04-FEN-H2 FAGI 3
)

PRO,1ft:I H0: IFl 11 SIAIIGH: 2 Cul1Fl:110N liAlt: itl-HilV-81 Hi lHille; ||-11

IllVA El.ti;1RIC -- ItL11H

BtNIHIC iiAl:RulNVtRitbHAlf AhtlN11ANCE

RFtI.lFAIES
( 4 /.iOO CE*)

HEAN FERCHI !;i ARitt.kla Y:e'l 1:UNt ,

TAXA A H/il2) IICI LIR ikkOR t.lHli j
----------

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

1

ANtif LIllA
Ot.100 CHAETA

PtF.SIOPDRA
NAllill>AF

NAIS BRFTSCHERI 1. 20.0 6.8H - -

T01 Al NAlllIIIAE 1. 70.0 0.HS - -

n ARlHROPODA
d3 INSE CI A
cn EF HEMI R0P1t RA

CAFNipAE
TRILORYIHODLS SP 1. 20.0 0.HB - - -

TOTAt. CAENilME 1. 20.0 0.H0 - -

.
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PREFACE

The staff members of the Nuclear Sciences Department of Hazleton Environmental
Sciences, a Division of Hazleton Laboratories America, Inc. (HES), were
responsible for the acquisition of data presented in this report. All environ-
mental samples, with the exception of aquatic, were collected by personnel of
DAEC. Aquatic samples were collected by Ecological Analysts, Inc. personnel.

,

The report was prepared by C. R. Marucut, Section Supervisor. She was assisted
in the report preparation by L. Nicia, Group Leader, and E. Petray, Technical
Writer, under the direction of L. G. Huebner, Director, Nuclear Sciences.
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1.0 INTRODUCTION
.

This report summarized and interprets results of the Environmental Radio-
logical Monitoring Program conducted by Hazleton Environmental Sciences at the
Duane Arnold Energy Center, Cedar Rapids, Iowa, during the period January -
December, 1981. This Program monitors the levels of radioactivity in the air,
terrestrial, and aquatic environments in order to assess the impact of the
Plant on its surroundings.

Tabulation of the individual analyses made during the year are not included in
this report. These data are included in a reference document (Hazleton
Environmental Sciences,1982) available at the Iowa Electric Light and Power
Company, Nuclear Support Services Department.

Duane Arnold Energy Center (DAEC) is located in the Linn County on the Cedar
River, Iowa, and is operated by Iowa Electric Light and Power Company. Duane
Arnold I Nuclear Station is a 538 MWe boiling water reactor. Initial criti-
cality was attained on 23 March 1974. The reactor reached 100% power on 12

O ^"S"'t ''74- c ***rc''' 9''''' " ''S'" " '''r"''' ''75-

.

J

O
.
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2.0 SUMMARY
,

The Environmental Radiological Monitoring Program required by the U.S. Nuclear
Regulatory Comission (NRC) Technical Specifications for the Duane Arnold
Nuclear Generating Plant is described. Results for 1981 are summarized and
discussed.

Results obtained for gross beta in airborne particulates collected during the
first three quarters of 1981 and presence of relatively short-lived fission
products, such as niobium-95, zirconium-95, ruthenium-103, and cerium-144 in
some of the airborne particulates and soil samples show a moderate effect
of fallout from atmospheric nuclear detonation of a 200 kiloton to 1 megaton
range device on 16 October 1980. Presence of other fission products, mostly
strontium-90 and cesium-137, in some of the sampling media indicates a long
range effect on the environment from fallout resulting from previous atmos-
pheric nuclear tests.

No effect on the environment due to the operation of the Duane Arnold Nuclear
Plant is indicated. g

|
.

|

9
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3.0 ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM

3.1 Program Design and Data Interpretation

The purpose of the Environmental Radiological Monitoring Program at the
Duane Arnold Energy Center (DAEC) is to assess the impact of the plant on
its environment. For this purpose, samples are collected from the air,
terrestrial, and aquatic environments and analyzed for radioactive
content. In addition, ambient gamma radiation levels are monitored by
thermoluminescent dosimeters (TLD's).

Sources of environmental radiation include the following:

(1) natural background radiation arising from cosmic rays and
primordial radionuclides;

(2) fallout from atmospheric nuclear detonations;

O () r''''''' 'r = ""c'" r a "*r P '"*'-

.

In interpreting the data, effects due to the DAEC operation must be
distinguished from those due to other sources.

A major interpretive aid in assessment of these effects is the design of
the monitoring program at the DAEC which is based on the indicator-control
concept. Most types of samples are collected both at indicator locations

.(nearby, downwind, or downstream) and at control locations (distant,
upwind, or upstream). A station effect would be indicated if the radia-
tion level at an indicator location was significantly larger than that at
the control location. The difference would have to be greater than could
be accounted for by typical fluctuations in radiation levels arising from
other sources.

An additional interpretive technique involves analyses for specific
radionuclides present in the environmental samples collected from the
DAEC site. The DAEC's monitoring program includes analyses for strontium
-89, strontium-90, and iodine-131, which are fission products, and
tritium, which is produced by cosmic rays and also by nuclear power
plants. Most samples are also analyzed for gamma-emitting isotopes
with results for the following groups quantified: zirconium-95, cesium-

p 137, and cerium-144. These three gamma-emitting isotopes were selected
V as radiological impact indicators because of the different characteristic

i

3
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proportions in which they appear in the fission product mix produced by a
nuclear reactor and that produced by a nuclear detonation. Each of the
three isotopes is produced in roughly equivalent amounts by a reactor:
each constitutes about 10% of the total activity of fission products 10
days after reactor shutdown. On the other hand, 10 days after a nuclear
explosion, the contributions of zirconium-95, cerium-144, and cesium-137
to the activity of the res'.' ting debris are in the approximate ratio
4:1:0.03 (Eisenbud, 1963).

The other group quantified consists of niobium-95, ruthenium-103, and
-106, cesium-134, barium-lanthanum-140, and cerium-141. These isotopes
are released in small quantities by nuclear power plants, but to date
their major source of injection into the general envi ronment has been
atmospheric nuclear testing. Nuclides of the next group, manganese-54,
cobalt-58, and -60, and zinc-65, are activation products and arise from
activation of corrosion products. They are typical components of nuclear
power plant's effluents, but are not produced in significant quantities
by nuclear detonations. Nuclides of the final group, beryllium-7, which
is of cosmogenic origin, and potassium-40, a naturally-occuring isotope,
were chosen as calibration monitors and should not be considered radio-
logical impact indicators.

Characteristic properties of isotopes quantified in gamma-spectroscopic $
analyses are presented in Table 5.1. Other means of distinguishing
sources of environmental radiation can be employed in interpreting the
data. Current radiation levels can be compared with previous levels,
including those measured before the Plant became operational. Results of
the DAEC's Monitoring Program can be related to those obtained in other
parts of the world. Finally, results can be related to events known to
cause elevated levels of radiation in the environment, e.g., atmospheric
nuclear detonation..

|

3.2 Program Description

| The sampling and analysis schedule for the environmental radiolcgical
monitoring program at the DAEC is summarized in T3ble 5.2 and is briefly
reviewed below. Table 5.3 defines the samri q location codes used in
Table 5.2 and specifies for each location 4s ? spe (indicator or control)
and its distance, direction, and sect'r i 11e ve to the reactor site.
The types of samples collected at e d w 'er and the frequency ofi

'

collections are presented in Table L 4 usi.4 codes defined in Table
I

5.5.

i

To monitor the air environment, airborne particulates are collected on
membrane filters by continuous pumping at sixteen locations. Also,

airborne iodine is collected by continuous pumping through charcoal g
filters at eight of these locations. Twelve of the sixteen locations

4
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O are indicators and four are controls (D-1, 0-2, D-12, and D-13). Filters

are changed and counted weekly. Particulate filters are analyzed for
gross beta activity and charcoal filters for iodine-131. j

Charcoal filters are analyzed on two composites: one from control loca-
tions D-8, D-12, and D-14, and one from indicator locations D-4, D-5, D-7,
D-11, and D-15. If iodine-131 is detected, each cartridge is analyzed
individually. Quarterly composites of airborne particulates from each
location are analyzed for strontium-89, strontium-90, and gamma-scanned on
a Ge(i.1) detector.

Ambient gamma radiation is monitored at sixteen air sampling locations.
In addition, gamma radiation is monitored at forty-eight (48) special
locations: sixteen in a circle within 0.5 mi radius from DAEC stack;
sixteen (16) in 22.5 sectors within 1 mi from DAEC stack; and sixteen
(16) in 22.5* sectors between 1 and 3 mi from DAEC stack. The sensors
are placed in quintuplicate at each location and are exchanged and
analyzed monthly. Additionally, a second set of dosimeters is placed at
the same locations and exchanged and analyzed annually.

Precipitation samples are collected monthly and analyzed for gross beta
O aad tritium-

Milk samples are collected monthly from eleven locations during the
non-grazing season, October through April, and weekly during the arazing
season, May 1 through September 30. Two of the locations are control
(D-73 and D-102) and the rest are indicators. During the non-grazing
season milk from all indicator and all conrol locations is composited
separately and analyzed for iodine-131. If the level of iodine-131 in any
of the composites equals or exceeds 2.4 pCi/1, the milk is resampled
individually from each location and analyzed for iodine-131. During the
grazing season, milk from five locations within a five mile radius of the
DAEC stack is analyzed individually for iodine-131 and gamma-emitting
isotopes. Milk from four locations within a ten mile radius of the DAEC
stack and from two control locations are composited separately and also
analyzed for iodine-131 and gamma-emitting isotopes. If the level of
iodine-131 in any of the composites equals or exceeds 2.4 pC1/1 the milk
is resampled individually and analyzed for iodine-131. In addition,

monthly composites of weekly collections from each location are analyzed
for strontium-89, strontium-90, and elemental calcium.

,

!

| For additional monitoring of the terrestrial environment, grain and broad
! leaf natural vegetation is collected annually from eleven locations,
! two controls and nine indicators. Grain is analyzed for gamma-emitting

O isotones aad broad iear vesetatioa is aaairzed for iodiae-13t- "eet aad
|

poultry are collected annually during or immediately following a grazing

5

i



HAZLOTON ENVIRONMZNTAL ECCNCTJ
.

period from animals fed on crops grown within and outside ten miles of
DAEC. The samples are analyzed for strontium-90 and gamma-emitting
isotopes. Also, potable ground water is collected hourly from a treated

D-53), daily from inlet to the municipal water
D-54)(, and monthlymunicipal water sy(stem from additional six ground watertreatment system

locations. The samples are composited into monthly and quarterly compo-
sites for each location. Gross beta analysis is perfomed on all monthly
composites. Gross beta and tritium analyses are perfomed on all quar-
terly composites.

Soil samples are collected three times per year at two control locations
(D-73 and D-102) and twelve indicator locations (D-15, 0-16, D-58, D-63,
D-66, D-72, D-93, D-94, D-96, 0-100, D-101, and D-104). The samples are
analyzed for strontium-90 and gamma-emitting isotopes.

Surface water is collected monthly from seven river and pond locations,
two control (D-49 and D-73) and five indicator (D-50, D-51, D-52,0-99,
and D-103). Gamma scan is perfomed on all monthly samples. Gross beta,
tritium, strontium-89, and strontium-90 analyses are performed on quar-
terly composites from locations D-49, D-50, D-51, D-52, and D-99.

The aquatic environment is also monitored by semi-annual upstream and h
downstream collections of fish, aquatic biota (periphyton), and river
sediment. River sediment is also collecteo at the plant's intake and
discharge. Fish and aquatic biota are analyzed for gamma-emitting
isotopes. River sediment is analyzed for strontium-90 and gamma-emitting
isotopes.

3.3 Program Execution

The program was executed as described in the preceding section with the
following exceptions:

(1) There was no airborne particulate gross beta data for location
D-3 for the collection periods ending 1-28-81, 2-12-81, and
2-19-81 due to vandalism.

(2) There were. no airborne particulate gross beta datum for location
D-9 for the collection period ending 4-09-81 because the
electricity was shut off.

(3) There was no airborne particulate gross beta datum for location
D-10 for the collection period ending 4-30-81 because of a
broken pump.

O
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(4) TLD data for several locations was not abailable for some months

because <TLDs were stolen, destroyed by vandals, or lost in the
field. The lost TLDs are listed below.

Location Month Lost

0-3 January, March and May
D-7 May
D-14 March
D-17 May

~

D-36 October
D-37 December
D-40 September
D-43 February
D-44 August
D-45 July
D-81 April '

D-83 December
D-84 July

(5) No annual TLD data was available for locations D-4, D-11, D-14,
D-23, D-30, D-33, 0-34, 0-35, D-37, D-38, D-79, D-83, and D-90
because they were lost in the field.

O (6) No milk (goat milk) was collected from location 0-101 during the
months of February and March because the goats were dry.

(7) No milk was collected from location D-104 during the collection
weeks of 5-12-81, 5-28-81, and 9-15-81 because of these respec-
tive reasons: the farmer was out of town, cooler malfunction,
and milk was not available.

(8) No surface water sample was collected from D-49 in December
because access to Location 49 was blocked.

(9) No soil was collected at D-57 for the month of March because of
frozen ground.

,

l

(10) No precipitation was collected for the month of April.

3.4 Laboratory Procedures

All strontium-89, strontium-90, and iodine-131 analyses in milk were made
by using a sensitive radiochemical procedure which involves separation of
the element of interest by use of an ion-exchange resin and subsequent
beta counting.

.

7
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All gamma-spectroscopic analyses were performed with a Ge(L1) detector.
Levels of iodine-131 in natural vegetation were determined by Ge(L1)
spectrometry. Levels of airborne iodine-131 in charcoal samples were
measured by Ge(L1) spectrometry.

Tritium levels were determined by liquid scintillation technique.

Analytical procedures used by the Nuclear Sciences Department of Hazleton
Envi ronment al Sciences are specified in detail elsewhere (Hazleton
Environmental Sciences,1981). Procedures are based on those prescribed
by the National Center for Radiological Health of the U. S. Public Health
Service (U. S. Public Health Service,1967) and by the Health and Safety
Laboratory of the ' U. S. Atomic Energy Commission (U. S. Atomic Energy
Commission,1972).

Details of Hazleton's QA Program are presented elsewhere (Hazleton
Environmental Sciences,1982). The HES QA Program includes participation
in laboratory intercomparison (crosscheck) programs. Results obtaired in
crosscheck programs are presented in Appendix A.

3.5 Program Modifications

Location D-56 for well water collection was dropped from the program.
| Location D-105 replaced D-73 for milk, soil, and vegetation. Four spe::ial

soil samples which are not a part of the program were collected and
analyzed for strontium-90 and gamma-emitting isotopes.

|
1

|

|

|
i

|

l

|

|

O'
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4.0 RESULTS AND DISCUSSION

All of the scheduled collections and analyses were made except those listed in
Table 5.6.

All results are suninarized in Table 5.7 in a fonnat recommended by the Nuclear
Regulatory Commission in Regulagory Guide 4.8. For each type of analysis of
each sampled medium, this table lists the mean and range for all indicator
locations and for all control locations. The locations with the highest mean
and range are also shown.

The tabulated results of all measurements made in 1981 are not included in this
section, although references to these results will be made in the discussion.
The complete tabulation of the 1981 results is contained in Part II of the 1981
annual report on the Environmental Radiological Monitoring Program for the
Duane Arnold Energy Center.

Q 4.1 The Effect of Chinese Atmospheric Nuclear Detonation

There were no reported atmospheric nuclear tests in 1981. The last
reported test was conducted by the People's Republic of China on 16
October 1980. The reported yield was in the 200 kiloton to 1 megaton
range.

.

The most pronounced effect of this test was on the gross beta levels in
airborne particulates. The annual mean gross beta activity was about four
times higher la 1981 than in 1980. The highest activity was reached in
the month of May and in the second quarter and then by the end of 1981
declined steadily to the level observed in 1980. Also, the presence of
fission products such as niobium-95, zirconium-95, ruthenium-103, cerium-
144, and cesium-137 in some of the sampled media is attributable to the
most recent (16 October 1980) and previous tests in the atmosphere.

4.2 Program Findings

A number of program findings reflect effects of the latest Chinese and
previous worldwide atmospheric nuclear tests. The chief enviornmental
indicators of recent test effects were airborne particulates, and to a
limited extent, soil. No plant effect was indicated.

O
9

i
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Airborne Particulat'es

The average annual gross beta activity in airborne particulates was nparly
3 andidentical at both indicator and control locations (0.111 pCi/m

30.120 pC1/m ) and was about four times higher than incontrol locations
1980 (0.029 pCi/m ). The increase in the activity is attributable to
the fallout from the test conducted 16 October 1980. The highest averages
for gross beta were for the month of May and the second quarter, then
decreased gradually to the 1980 level by the end of the year.

The elevated activity in May and the second quarter was due to a spring
peak, which has been observed almost annually (1976,1979 and 1980 were
exceptions) for many years (Wilson et al . ,1969). The spring peak has
been attributed to fallout of nuclides from the stratosphere (Gold et al.,
1964). It was more pronounced in 1981 because of the addition of the
radioactive debris from the latest nuclear test.

Two pieces of evidence indicate conclusively that the elevated observed
activity during the first three quarters was not attributable to the
Plant. In the first place, elevated activity of similar size occurred
simultaneously at both the indicator and control locations. Secondly, a
similar pattern was observed at other nuclear power plant locations in the
Midwest. $
Strontium-89 and -90 was detected in composites for the first and second
quarters. The levels measured were identical at both indicator and
control locations. Presence of radiostrontium in airborne particulates
is attributable to the fallout from the previous and latest nuclear
tests.

Trace amounts of niobium-95, zirconium-95, ruthenium-103, and cerium-144
were detected in several composites, mostly for the fi rst and second
quarters. Presence af these isotopes in airborne particulates is also
attributable to the fallout from the recent nuclear test. Except for
beryllium-7, which is produced continuously in the upper atmosphere by
cosmic-ray interactions (Arnold and Al-Salih, 1955), all other gamma-
emitting isotopes were below their respective LLD levels. None of the
activities detected were attributable to the Plant operation.

,

Airborne Iodine

Airborne iodine-131 results were below the detection limits of 0.006
3 for all controlpCi/m3 for all indicator locations and below 0.01 pCi/m

locations.
O

10
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Ambient Radiation (TLD's)

The mean monthly doses as measured by the monthly TLD's measured (5.110.8)
mrem /30 days at indicator locations and (4.81.2) mrem /30 days at control
locations. Annual TLD's, normalized to 30 days, yielded (5.6 0.7) mrem /
30 days and (5.0 0.6) mrem /30 days for indicator and control locations,
respectively. Since standard deviations were larger than the differences,
the differences are not statistically significant. No Plant effect was
indicated.

Precipitation

Gross beta levels varied widely indicating the relationship between the
level of activity and amount of rainfall. Tritium was detected in one
of eleven samples and the activity was 540 pCi/1.

Milk

Iodine-131 results were below the detection limit of 0.4 pCi/l in all
sampl es.

9

Q' Strontium-89 was detected in five of forty-five samples and the activity
ranged from 4.0 to 7.6 pCi/1. Presence of this isotope in some of the
milk samples is attributable to the fallout from the latest nuclear
test.

,

Strontium-90 activity was detected in all samples and was slightly Figher
at indicator locations (3.5 pCi/1) than at control locations (2.6 pCi/1),
ranging from 1.0 pCi/l to 10.6 pCi/1. The activity and range were similar
to those observed in 1980. Strontium-90 levels in this range are attrib-
utable to worldwide fallout from previous atmospheric nuclear tests and
reflect the long half-life (28.64 years) of this isotope. Cesium-137
results were below the LLD level of 15 pC1/1 in all samples but one.
Cesium-137 is also a long-lived component (with a half-life of 30.24
years) of worldwide fallout and is found in the environment in trace
amounts. The apparent absence of the effect of the latest nuclear test on
strontium-90 and cesium-137 results is consistent with the low initial
production of these isotopes in nuclear explosions (Eisenbud, 1963).
Also, no other gamma-emitting isotopes, except potassium-40, were detected
in any milk samples. This is consistent with the finding of the National
Center for Radiological Health that most radiocontaminants in feed do
not find their way into milk due to the selective metabolism of the cow.
The common exceptions are radioisotopes of potassium, cesium, strontium,
barium, and iodine (National Center for Radiological Health,1968).
Calcium was measured in all samples and ranged from 0.5 g/l to 1.6 g/1,

O "ver*91"9 1.2 g/1. The measured concentrations of caicium are in agree-
ment with the published national values (National Center for Radiological
Health,1968).

11
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In summary, the milk data for 1981 show no radiological effects of the
Plant operation, but the presence of strontium-90 in milk samples does
exhibit a long range residual effect of previous atmospheric nuclear
tests.

Ground Water

Ground water samples were analyzed monthly for gross beta activity.
Quarterly composites were also analyzed for gross beta and for tritium.
The annual mean for gross beta in monthly measurements was nearly iden-
tical to the mean in quarterly measurements (3.0 pCf /1 and 3.3 pCi/1,
respectively). The location with the highest mean, 6.5 pCi/1, was D-58,
Frantz Farm, 0.5 mi distant from DAEC. Tritium was detected in one of
thirty-one samples and was slightly above the LLD level of 370 pC1/1 (420
pCi/1). The difference is not statistically significant since counting
uncertainty is larger than the difference (80-190 pCi/1). There was no
indication of a Plant effect.

Meat and Poultry

In meat and poultry naturally-occuring potassium-40 was the only gamma-
emitting isotope detected. All other gamma-emitting isotopes were
below their respective LLD's. Thus, no Plant effect was indicated. $

Vegetation

Iodine-131 results in broad leaf vegetation were below the LLD level of
0.081 pCi/g wet weight in all samples. In corn, strontium-90 activity was

|
below the LLD level of 0.03 pCi/g wet weight in all samples. In hay,

|
strontium-90 was detected in all samples and was slightly higher at

|
indicator locations (0.35 pCi/g wet weight) than at control locations

! (0.26 pCi/g wet weight). Presence of strontium-90 in hay is attributable
to the fallout from nuclear tests. No plant effect was indicated.

f Except for potassium-40, which was observed in all samples, gamma-emitting
| isotopes were below detection limits in all samples. No Plant effect was

indicated.

Soil

Strontium-90 was detected in all soil samples and averaged 0.13 pCi/g for
| indicator locations and 0.12 pCi/g for control locations. The difference

is not statistically significant.

O'
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The predominant gamma-emitting isotope detected was potassium-40. The
measured activity was identical at both indicator and control locations
(18.53 pC1/g dry weight). Cesium-137 was detected in all but two samples
and the activity was essentially identical at both indicator locations
(0.57 pCi/g) and control locations (0.56 pCi/g).

Trace amounts of niobium-95 and zirconium-95 were detected in some of the
samples. Presence of these fission products in soil is attributable to
the fallout from the recent nuclear test. Presence of strontium-90 and
cesium-137 is attributable to the fallout from recent and previous tests
in the atmosphere. No Plant effect was indicated.

Surface Water

Mean gross beta activity was slightly higher at indicator locations
(5.8 pCi/1) than at control locations (5.6 pCi/1) and was similar to that
observed in 1980. The difference is not statistically significant.
Tritium was below LLD level of 330 pCi/1 in all samples. Strontium-89
and strontium-90 were below the LLD levels of 10 pCi/l and 2.0 pCi/1,
respectively, in all samples. No gamma-emitting isotopes were detected
in any of the samples analyzed. No Plant effect on surface water was
indicated.

O
Fish

All gamma-emitting isotopes, except naturally-occuring potassium-40, in
edible portions were below detection limits. No Plant effect on fish was
indicated.

Periphyton

Slime and bottom organisms were collected in February, May, August and
November. All gamma-emitting isotopes, except potassium-40, were below
detection limits. No Plant effect was indicated.

River Sediments

River sediments were collected in May and November and analyzed for
strontium-90 and gamma-emitting isotopes. Strontium-90 results were
below the LLD level of 0.025 pCi/g in all samples but one. The detected

| activity was 0.062 pCi/g dry weight in an upstream (control) sample.
| All gamma-emitting isotopes, except potassium-40, were below detection
| limits in all samples. There was no indication of Plant effect.

O
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Table 5.1 Characteristic properties of isotopes quantified in gamma-spectroscopic analyses.

,

Designation Comment Isotope Half-lifea

I. Naturally occurring

A. Cosmogenic Produced by interaction of Be-7 53.2 d
cosmic rays with atmosphere

'

B. Terrestrial Primordial X-40 1.26 x 109 y j

II. Fission Nuclear detonations
constitute the major OProducts b
environmental source O-

"A. Short-li ved - I-131 8.04 d
Ba-140 12.8 d g

3
B. Other than short-lived Nb-95 35.15 d 0

Zr-95 65 d 2-
*

Ru-103 39.35 d 5
"

Ru-106 368.2 d
Cs-134 2.061 y
Cs-137 30.174 y r-
Ce-141 32.5 d a
Ce-144 284.31 d Q

m

|III. Activation Typically found in Mn-54 312.5 d
Products nuclear power plant Co-58 70.78 d m

effluents Co-60 5.26 y a
Zn-65 245d

a Half-lives are taken from Appendix E of Environmental Quarterly,1 January 1978, EML-334 (U. S.
Department of Energy, 1978).

b Includes fission-product daughters.
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Table 5.2. Sample collection and analysis program,1981.

Locations Collection Type Analysis
Medium No. Codes (and Type)d (and Frequency)b (and Frequency)c

3Airborne Particulates 16 D-1-16 C/W GB,GS (if GB>10 pCi/m )
Sr-89,90 (quarter comp-)

Airborne Iodine 8 D-4,5,7,8,11 C/W I-131 (Analyze as two y12,14,15 composites) p
Comp. I-8,12,14 N
Comp. II-4,5,7,11,15 E
(Individual analysis if -4

I-131 is detected) @
Ambient Radiation 63 D-1,2,3,4,6-48 C/M Ambient gamma $

76-91 g
n

E 63 0-1,2,3,4,6-48 C/A Ambient gamma O

{76-91

Surface Water 7 D-49-52,73,99,103 G/M GS $
s

5 D-49,50,51,52,99 G/Q H-3,GB,Sr-89,Sr-90 r-
m

Ground Water 8 D-53-54 G/D GB,GS (if GB>10pCi/1) Q
D-55-60 G/M on MC m

H-3,GB,Sr-89,90 |
(if GB>10pCi/1) on QC m

W
.

Soil 14 D-15,16,58,63,66 3 times Sr-90,GS
72,73,93,94,96,100, per year
101,102,104

River Sediment 4 D-49,50,51,61 ESM Sr-90,GS
or(SA)

O O O
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Table 5.2. (continued)

Locations Collection Type Analysis
Medium No. Codes (and Type)a (and Frequency)b (and Frequency)c

Vegetation 10 D-57,58,63,66,72,73,93, Annually at GS (on edible portion
94,96,100,101,102 Harvest Time on grain samples)

One sample each, I-131 (broad leaf
grain and broad vegetation)
leaf vegetation j

Meat and Poultry From anmals fed Annually during GS (on edible portions)
on crops grown or immediately a
within 10 miles following 0

2of DAEC and outside grazing season
10 miles j

<
Fish 2 D-49,61 1 sample per GS (on edible portions) 5

(6 months) O
O (ESM) Z

I
"Aquatic Biota 2 D-49,61 Quarterly (as GS

(periphyton) available)

Milk 2 Comp. (D-63,66,72, Monthly (during I-131 (if I-131>2.4 g
93,94,96, non-grazing) pCi/1, resample and g
100,101,104) analyze individually a

for I-131) Z
m

4 D-63,93,94,101,104 Weekly (during I-131, GS a
grazing season)

1 C.,up. (D-66,72,96,100) Weekly (during I-131,GS (if I-131>2.4
grazing season) pCi/1, resample and

analyze individually

forI-131)

-_ _ _ _ __-___-
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Table 5.2. (continued)

locations Collection Type Analysis
Medium f;o. Codes (and Type)a (and Frequency)b (and Frequency)c

Milk (cont'd) 1 Comp. (D-73 and 102) Weekly (during I-131,GS (if I-131>2.4
grazing season) pCi/1, resample and

analyze individually
for I-131) I

>
N

a Location codes are defined in Table 1. Control stations are indicated by (C). All other stations y
Hare indicators. Ob Collection type is coded as follows: C/ = continuous, G/ = grab. Collection frequency is coded as Z

follows: W = weekly, M = monthly, Q = quarterly, SA = semi-annually, ESM = every six months.
c Analysis type is coded as follows: GB = gross beta, GS = gamma sepctroscopy, H-3 = tritium, y |

!Sr-89 = strontium-89, Sr-90 = strontium-90, I-131 = iodine 131. Analysis frequency is coded as <
follows: MC = monthly composite, QC = quarterly composite. 5

0
Z
g-

m m
Z
$
e
W
G
m
Z
n
m
W
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Table 5.3 Sampling locations, Duane Arnold Energy Center.

Sampling Location
Distance and

Code Typea Sampling Location Direction from
Point Description Site Stack

D-1 C 1 Cedar Rapids 11 mi 0 135* SE
D-2 C 2 Marion 11 mi 0 125* SE
D-3 3 Hiawatha 7 mi 0 130* SE
D-4 4 Johnson 3 mi 0 140* SE
D-5 5 Palo 3 mi 0 200* SW
D-6 6 Center Point 7 mi 0 0* N
0-7 7 Shellsburg 6 mi 0 255* W
D-8 8 Urbana 9 mi 0 345* NW
D-9 9 Route W26 7 mi 0 295* NW
D-10 10 Atkins 8 mi 0 210* SW
D-11 11 Toddv111e 4 mi 0 90* E
D-12 C 12 Iowa City 25 mi 0 160* S
D-13 C 13 Alburnett 8 mi 0 70* NE
D-14 14 Alice Substation 7 mi 0 35* NE
D-15 15 On-site, North 0.5 mi 0 305* NW
0-16 16 On-site, South 0.5 mi 0 190* S

(]' D-17 17 0.5 mi N
\ D-18 18 0.5 mi NE

D-19 19 0.5 mi NE
D-20 20 0.5 mi NE
D-21 21 0.5 mi E
D-22 22 0.5 mi SE
D-23 23 0.5 mi SE
D-24 24 0.5 mi S
D-25 25 0.5 mi SW
D-26 26 0.5 mi SW
D-27 27 0.5 mi SW
D-28 28 0.5 mi SW
D-29 29 0.5 mi SW
D-30 30 0.5 mi W
D-31 31 0.5 mi NW
D-32 32 0.5 mi NW
D-33 33 3.0 mi N
D-34 34 3.0 mi NE
D-35 35 3.0 mi NE
D-36 36 3.0 mi NE
D-37 37 3.0 mi E
D-38 38 3.0 mi SE
D-39 39 3.0 mi SE
D-40 40 3.0 mi SE
D-41 41 3.0 mi S

C 0-42 42 3.0 mi SW
D-43 al 1.0 mi SW

19
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Table 5.3 (continued)

Sampling Location
Distance and

Code Type Sampli ng Location Direction froma

Point Description Site Stack

D-44 44 1.0 mi SW
D-45 45 1.0 mi SW
D-46 46 1.0 mi W
D-47 47 1.0 mi NW
D-48 48 1.0 mi NW
D-49 C 49 Lewis access,

upstream of DAEC
D-50 50 Plant Intake
D-51 51 Plant Discharge
D-52 52 Cedar Rapids City Park 7.5 mi SE
D-53 53 Treated Municipal Water
D-54 54 Inlet to Municipal Water

Treatment System
D-55 55 On-site Well
D-56 56 Test Well
D-57 57 Bull (Off-site well)
D-58 58 Frantz Farm, 0.5 mi (|)

of DAEC
D-59 59 Frantz Farm, 0.5 mi

of DAEC
D-60 60 Wiley, Off-site within

1.0 mi of DAEC
D-61 61 One-half mile downstream

of plant discharge
D-63 63 Andrews Farm, 1.5 mi NW
D-66 66 Gott Farm, within 5 miles

of site

D-72 72 Van Note Farm, within
2 miles of site, SW

I' D-73 C 73 Hansen Farm, within
22 miles of site

D-76 76 0.5 mi NE
| D-77 77 0.5 mi NE

D-78 78 0.5 mi NE
D-79 79 0.5 mi E
D-80 80 0.5 mi SE
D-81 81 0.5 mi SE
D-82 82 0.5 mi SE
D-83 83 0.5 mi S
D-84 84 0.5 mi SW
D-85 85 0.5 mi SW
D-86 86 0.5 mi SW (|)
D-87 87 0.5 mi SW

20
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O Table 5.3 (continued)

Sampling Location
Distance and

Code Typea Sampling Location Direction from
Point Description Site Stack

D-88 88 0.5 mi W
D-89 89 0.5 mi W
D-90 90 0.5 mi NW
D-91 91 0.5 mi N
D-93 93 Yarborough Farm 2.8 mi of

site, NW
D-94 94 Hines Farm 2.7 mi NE
D-96 96 Keiper Farm 7.5 mi SW
D-99 99 Pleasant Creek 2.2 mi NW
D-100 100 Stark Fann
D-101 101 Flecksing Farm 4.0 mi NE
D-102 C 102 McCardle Farm 20.0 mi NW
D-103 103 Park Pond 1.5 mi E
D-104 104 Jim Miller Farm 1.2 mi NE
D-105 C 105 Schulte Farm 21.3 mi SW

a"C" denotes control location. All other locations are indicators.

O
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Table 5.4 Type and frequency of collection.

Loc.a Semi-
Location Type Weekly Monthly Quarterly Annually Annually

0-1 C AP TLD TLD

D-2 C AP TLD TLD
D-3 AP TLD TLD

D-4 AP,AI TLD TLD

D-5 AP,AI TLD TLD
D-6 AP TLD TLD

D-7 AP,AI TLD TLD

D-8 AP,AI TLD TLD

D-9 AP TLD TLD
D-10 AP TLD TLD

D-11 AP,AI TLD TLD

D-12 C AP,AI TLD TLD

D-13 C AP TLD TLD

D-14 AP,AI TLD TLD

D-15 AP,AI TLD TLD S0

D-16 AP TLD TLD S0

0-17-48 TLD TLD

D-49 C SW St F,BS
D-50 SW BS h
D-51 SW BS

D-52 SW

D-53 WWb

D-54 WWc
D-55 WW
D-56 WW
D-57 WW
D-58 WW S0

D-59 WW
D-60 WW
D-61 SL F,BS

d e
D-63 M G ,S0

d e
D-66 M b ,50

d e
D-72 M G ,SO
D-73 C SW

0-76-91 TLD LD
d e

D-93 M b ,S0
d e

D-94 M O ,SO,ME
d e

D-96 M G ,S0
D-99 SW

.

O
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Table 5.4 (continued)

Loc.a Semi-
Location Type Weekly Monthly Quarterly Annually Annually

D-100 M G .50
D-101 M G ,S0

d
D-102 C M G ,SO,ME
D-103 SW

D-104 Md G 50
D-105 C Md g ,30

a
Control locations are indicated by a "C" ir, chis column. All other locations

are indicators.
b Collected hourly and composited monthly and quarterly.
c Collected daily and composited monthly and quarterly.
* Monthly from October through April; weekly from May through September.

Vegetation (G) includes broad leaf vegetation and grain.

O
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Table 5.5 Sample codes used in Table 5.4

Code Description

AP Airborne Particulates

AI Airborne Iodine

TLD Thennoluminescent Dosimeter

P Precipitation

MI Milk

WW Well Water

G Vegetation (broad leaf and grain)

ME Meat and Poultry

SO Soil

SW Surface Water

F Fish

SL Periphyton (aquatic biota)

BS P.iver Sediment

WL Wil dlife

O
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. Table 5.6 Missed collections and analyses,1981, DAEC.

Sample Analysis Location Collection Date Comments
or Period

Airborne particulate Gross beta D-3 1-28-81 Vandalism
2-12-81
2-19-81

D-9 4-09-81 Electricity was j
shut off N

E'

D-10 4-30-81 Broken pump 5
O

TLD D-3 January, March Lost in the field Z
and May 1981 j

hD-7 May Lost in the field
O

g D-14 March Lost in the field

D-17 May Lost in the field j.
D-36 October Lost in the field

D-37 December Lost in the field $
iii

D-40 September Lost in the field 2

m
D-43 February Lost in the field W

D-44 August Lost in the field

D-45 July Lost in the field

D-81 April Lost in the field

D-83 December Lost in the field

D-84 July lost in the field

__ -
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Table 5.6 (continued)

Sample Analysis Location Collection Date Comments
or Period

TLD (cont'd) D-4, D-11, D-14, Jan. - Dec, 1981 Lost in the field
0-23, D-30, D-33,
D-34, D-35, D-37,
D-38, D-79, D-89,
and D-90 y

>

Milk D-104 5-12-81, 5-26-81, Milk not available N

9-15-81 m
a

Well Water D-60 Location temporar- @
ily shut off for ,
winter Z

<

Soil D-57 March 1981 Frozen ground 5
0

fPrecipitation April Not collected
m

,

01

9
m
Z
m
01

.
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Table 5.7 Environmental Radiological Monitoring Program Summary.
Name of facility Duane Arnold Energy Center Docket No. 50-331
Location of facility Linn. Iowa Reporting period January-December 1981

(County, state)

Indicator Location with Highest Control
Sample Type and Locations Annual Mean Locations Number of
Type Number of Mean (F)c Mean(F) Mean(F) Non-routine

(Units) Analysesa LLDb RangeC Locationd Range Range Results'

#Airborne GB 827 0.001 0.111 (617/619) D-10 Atkins 0.143 (51/52) 0.120 (206/208: O
l (0.009-0.488) 8 at 9 210* SW (0.017-0.480) (0.014-0.502)

ParticS)ates I(pC1/m
>

Sr-89 64 0.005 0.010 (24/48) D-10 Atkins 0.014 (2/4) 0.011 (8/16) 0 N
(0.005-0.016) 8 mi 9 210* SW (0.012-0.016) (0.008-0.014) {

hSr-90 64 0.001 0.002 (13/48) D-10, Atkins 0.002 (1/4) 0.02 (4/16) 0,

(0.001-0.002) 8 mi 9 210* SW - (0.001-0.002) 7
GS 64 D-12 0.002 (1/4) M

_ Z
<:

Be-7 0.120 0.148 (8/48) D-2, Marion 0.200 (1/4) 0.177 (4/16) 0 3g
(0.126-0.210) 11.0 mi 9 125* SE - (0.137-0.220) Oy

Z
Nb-95 0.078 0.089 (25/48) D-13. Alburnett 0.260 (3/4) 0.137 (9/16) 0 g

(0.038-0.628) 8 at 0 70* NE (0.066-0.636) (0.045-0.636) ,
2Zr-95 0.031 0.042 (19/48) D-2, Marion 0.070 (2/4) 0.051 (8/16) 0

(0.030-0.058) 11.0 mi 9 125* SE (0.050-0.090) (0.032-0.090) f
r

Ru-103 0.025 0.034 (5/48) D-2, Marion 0.050 (1/4) 0.038 (3/16) 0 g
(0.027-0.042) 11.0 mi 9 125' SE - ('J.025-0.050) g

Ru-106 0.045 <tLD - - <LLD 0

Cs-134 0.0042 <LLD - - (LLD 0

ECs-137 0.0050 <LLD - - <LLD 0

<LLD 0Ce-141 0.040 <LLD - -

Ce-144 0.023 0.059 (13/48) D-10. Atkins 0.082 (1/4) 0.056 (7/14) 0
(0.034-0.082) 8 mi 9 210* SW - (0.034-0.081)

Airborne lodine I-131 104
(pC1/mJ)

(D-4,5,7,11815 52 0.006 <tLD - - <LLD 0
composite)

(D-8,12814 52 0.01 <tLD - - <LLD 0
composite)

____



Table 5.7 (continued)
Name of facility Duane Arnold Energy Center

Indicator Location with Highest Control
Sample Type and Locations Anr.ual Mean Locations Number of

Type Number of Mean (F)C Mean[F) Mear(F) Non-routine
Rangec Locationd Range Range Results'(Units) Analysesa LLDb

TLD Monthly Camma 741 1 5.1 (693/693) D-37, 3.0 mi E 6.5 (11/12) 4.8 (48/48) 0
(ares /30 days) (2.8-11.6) (4.3-11.6) (2.5-8,5)

TLD-Annual , Gamma 50 1 68.4 (46/46) D-89, 0.5 mi V 88.9 (1/1) 60.4 (4/4) 0 y
(aree/365 days) (52.8-88.9) - (55.5-70.1) y

N
TLD-Annual Gamma 50 1 5.6 (46/46) D-89, 0.5 mi V

~
7.3 (1/1) 5.0 (4/4) 0 r-

Normalized to (4.3-7.3) - (4.6-5.8) m
430 days 0(aren/30 days)
2.

Precipitation GB 11 1.0 38.0 (10/11) On-site 38.0 (10/11) None 0 m
(pC1/1) (1.3-179.5) (1.3-179.5) 2

<
H-3 11 370 540 (1/11) On-site 540 (1/11) None 0 -

Il

On,
CD Milk I-131 165 0.4 (LLD - - <tLD 0 2

(pC1/1) E
Sr-89 45 3.8 5.5 (5/35) D-93, Yarborough Fars 7.6 (1/5) <LLD 0 m

(4.0-7.6) 2.8 mi of site, NW - Z

Sr-90 45 0.5 3.5 (3E/35) D-104, Jim Miller Farm 6.7 (5/5) 2.6 (10/10) 0 I(1.0-10.6) 1.2 mi, NE (4.4-10.6) (1.2-6.7)
GS 151 (2

O
K-40 100 1470 (129/129) D-101, Flecksing Fars 1940 (22/22) 1330 (22/22) 0 iii

(540-2190) 4.0 mi, NE (1580-2190) (900-1790) Z
O

Cs-137 15 21.8 (1/129) D-104, Jim Miller Fars 21.8(1/19) <LLD 0 m
- 1.2 mi, NE - (A

Ba-La-140 20 (LLD - - (LLD 0

(g/1) Ca 0.1 1.2 (35/35) D-94, Hines Fars 1.3 (5/5) 1.2 (10/10) 0
(0.5-1.6) 2.7 mi, NE (1.0-1.6) (0.8-1.4)

Ground Water Gross Beta 88 0.8 3.0 (85/88) D-58, Frantz Fars 5.1 (12/12) None 0
(pC1/1) (0.9-6.5) 0.5 mi of DAEC (3.7-6.5)
(monthly)

Ground Water Gross Beta 31 0.3 3.3 (31/31) D-58, Frantz Farn 6.5 (4.4) None 0
(pC1/1) (0.4-10.9) 0.5 mi of DAEC (6.0-6.7)
(quarterly
comp.) H-3 31 370 420 (1/31) D-53 Treated 420 (1/31) None 0

- MugcipalWater -

,

- -
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Table 5.7 (continued)
Name of facility Duane Arnold Energy Center

Indicator Location with Highest Control
Sample Type and Locations Annual Mean Locations Number of
Type Number of Mean (F)c Mean(F) Mean(F) Non-routine

(Units) Analysesa LLDb RangeC Locationd Range Range Results'

Meat and GS 6
Poultry
(pCf/g wet) K-40 1.04 2.52 (4/5) Stech Fann 3.00 (1/1) 2.31 (1/1) 0

(1.94-3.00) Inside 10 miles - - I
of plant g

Mn-54 0.079 <tLD - - <LLD 0 p
'LLD 0Co-58 0.20 <LLD - - <

O.

Co-60 0.064 <LLD - - <LLD 0 Z
- - <LLD 0Cs-134 0.099 <LLD

<LLD 0 $Cs-137 0.19 <LLD - -

N II* <LLD 0 0Other 1.29 <tLD - -

gammas Z*

$
Wild 11 fe GS 1 m

(pCf/g wet)
K-40 1.0 3.55 (1/1) Inside 10 miles 3.55 (1/1) None 0

- of plant
f"

Mn-54 0.030 (LLD - - None 0 g|
0

Co-58, 0.12 (LLO - - None 0 g
Co-60 0.043 (LLD - - None O

Cs-134 0.045 <LLD - - None O

Cs-137 0.033 <LLD - - None 0

Other 1.40 <LLD - - None 0
gammas

Broad Leaf I-131 11 0.081 <LLD - - <LLD 0
Vegetation
(pC1/g wet)

,



Table 5.7 (continued)
Name of facility Duane Arnold Energy Center

Indicator Location with Highest Control
Sample Type and Locations Annual Mean Locations Number of

Type Number of Mean (F)C Mean(F) Mean(F) Non-routine
(Units) Analysesa LLDb RangeC Locationd Range Range Results*

Vegetation-Corn Sr-90 10 0.03 - - <LLD 0
(pC1/g wet)

GS 10

K-40 0.5 2.38 (8/8) D-94, Hines Fars 2.77 (1/1) 1.97 (2/2) 0
(2.09-2.77) 2.7 mi NE - (1.84-2.10) N

f*
Cs-134 0.040 <tLD - - <LLD 0 m

-1
Cs-137 0.047 <tLD - - <LLD 0 0

2-

Other 0.53 (LLD - - <LLD 0 m
gammas g

bVegetation- Sr-90 9 0.030 0.346 (7/7) D-104, Jim Miller 0.773 (1/2) 0.262 (2/2) 0
Hay (0.164-0.773) Fam,1.2 mi NE - (0.206-0.318) 3

g (pci/g wet) O
GS 9 2

K
K-40 0.5 13.14 (7/7) D-102, McCardle Fam 17.54 (1/1) 13.89 (2/2) O m

(8.32-17.04) 20.0 mi NW - (10.24-17.54) Z
Cs-134 0.16 <LLD - - <LLD 0

Cs-137 0.14 <LLD - - <LLD 0 (11

O
Other 3.41 <LLD - - <LLD 0 Hi

gammas Z
OSoil Sr-90 38 0.01 0.13 (32/32) D-94, Hines Fam 0.21 (3/3) 0.12 (6/6) O m

(pci/g dry) (0.02-0.28) 2.7 mi NE (0.13-0.28) (0.05-0.21) (1)
GS 38

K-40 0.5 18.53 (32/32) D-96 Kelper Fara 22.06 (3/3) 18.53 (6/6) 0
(10.26-23.83) 7.5 mi SW (19.50-23.83) (13.12-25.6)

Mn-54 0.11 <LLD - - <LLD 0

Co-58,-60 0.28 <tLD - - <LLD 0
|

| Nb-95 0.34 0.45 (8/32) 0-15, On-site, North 0.58 (2/3) <LLD 0
1 (0.29-0.77) 0.5 mi 9 305* NW (0.38-0.77)
l

O O O
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Table 5.7 (continued)

Name of facility Duane Arnold Energy Center

Indicator Location with Highest Control
Sample Type and Locations Annual Mean Locations Number of
Type Number of Mean (F)c Mean(Fi Mean(F) Non-routine

(Units) Analysesa LLDb Rangec Locationd Range Range Results*

Soll Z r-95 0.33 0.41 (3/32) D-58, Frantz Fam 0.48 (1/3) <LLD 0
(pCf /g dry) (0.36-0.48) 0.5 mi of DAEC -

(continued)
Cs-134 0.64 <LLD - - <LLD 0

Cs-137 0.053 0.57 (30/32) D-94, Hines Farn 0.72 (3/3) 0.56 (6/6) 0 I
(0.18-1.16) 2.7 mi NE (0.39-1.16) (0.23-1.10) >

N
D-73, Hansen Farm 0.72 (3/3) I"
within 22 miles of (0.30-1.10) M

h_,
site

Other 1.04 (LLD - - <LLD 0 Z
,

gammas M
Z

Surface Water GB 20 1.0 5.8 (16/16) D-99, Pleasant Creek 7.4 (4/4) 5.6 (4/4) 0 <(pci/1) (3.2-7.9) 2.2 at NW (7.0-7.9) (5.1-6.7) g
H-3 20 330 <LLD - - <LLD 0 0g

~
Sr-89 20 10 <LLD - - <LLD 0

Sr-90 20 2.0 (LLD - - <LLD 0 m
Z
gGS 83

Mn-54 15 <LLD - - <LLD 0 I

Co-58.-60 15 (LLD - - (LLD 0

Zr-Nb-95 31 <LLD - - (LLD 0 m
Z

Cs-134 15 <LLD - - <LLD 0 (1

Cs-137 15 <LLD - - <LLD 0

Other 110 <LLD - - <LLD 0
gammas

Fish GS 10
(Edible portion)
(pC1/g wet) K-40 0.5 2.8 (8/8) D-49, Lewis Access 3.2 (2/2) 3.2 (2/2) 0

(2.23-3.06) Upstream of DAEC (2.05-4.26) (2.05-4.26)

Mn-54 0.17 <LLD - - <LLD 0

Co-58,-60 0.096 (LLD - - <LLD 0

Cs-134,-137 0.090 (LLD - - <LLD 0

Og,, 0.62 <LLD - - <LLD ,O
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Table 5.7 (continued)
Name of facility Duane Arnold Energy Center

Indicator Location with Highest Control
Sample Type and Locations Annual Mean Locations Number of
Type Number of Mean (F)C Mean(F) Mean(F) Non-routine

(Units) Analysesa Ltob Ranger Locationd Range Range Results'

Periphyton GS 89
(pC1/g wet)

K-40 1.0 4.25 (3/4) D-61, 0.5 mi down- 4.25 (3/4) 3.05 (3/4) 0 g
(2.17-6.28) stream of plant (2.17-6.28) (2.61-3.57) y

discharge N
f*

Cs-134 0.19 <LLD - - <LLD 0 m
-4

Cs-137 0.19 <LLD -
.

- <tLD 0 0
Z

Other 0.79 (LLD - - <LLD 0 m
gamas Z

<River Sr-90 8 0.040 (LLD D-49, Lewis Access 0.062 (1/2) 0.062 (1/2) 0 -

Sediments Upstream of DAEC - -

hw
(pC1/g dry) GS 8N

K-40 1.0 12.16 (6/6) D-61, 0.5 mi down- 13.28 (2/2) 11.26 (2/2) 0 $
(10.65-15.90) stream of Plant (10.65-15.90) (10.90-11.62) m

discharge Z
Mn-54 0.050 <tLD - - <tLD 0

Co-58,-60 0.067 (LLD - - <LLD 0 (4
0

! ZrJNb-95 0.11 <LLD - - <LLD 0 iii
2

Cs-134 0.040 (LLD - - <LLD 0 0
m

Cs-137 0.051 <LLD - - <tLD 0 (t)

Other 0.36 <tLD - - <LLD 0
gamas

a GB = gross beta; GS = gamma scan.
b LLD = nominal lower Ilmit of detection based on 3 sigma error for background sample,
c Hean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in

parentheses (F).
d Locations are specified (1) by name and code (Table 2) and (2) distance, direction, and sector relative to reactor site.
* Nonroutine results are those which exceed ten times the control station value. If no control station value is available, the result is

considered nonroutine if it exceeds ten tinies the preoperational value for the location.
I Four unreliable results due to low volume (pump malfunction) were excluded in the determination of the Annual Mean.
9 Two samples resulted in elevated LLDs due to small volume of sample available for analysis. Results were excluded in the evalua_ tion of

a 1 averages.

----- - - - - - - - - - - -
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O Data Reporting Conventions

1. All activities are corrected to collection time.

2. Single Measuements

Each single measurement is reported as follows:

xis

where x = value of the measurement;

s=2e counting uncertainty (corresponding to the 95%
.

confidence level).

In cases where the activity is found to be below the lower limit
of detectiori L it is reported as

<L .

Detection limits are based on 4.66a background' counting uncertainties.

3. Duplicate measurements, the average result is reported as follows:

a. Individual results: x t st
xf2s2

Reported result: xis

where x = (1/2) (x1 + X2)

s=(1/2)1/s2 + s2V 1 2

b. Individual Results: <L1

<L2 '

Reported result: <L

where L = lower of L1 and L2

O
.

B-2
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O,

c. Individual results: x+s

<L

Reported result: x + s if x < L;

<L otherwise

4. Unless otherwide indicated, the " cumulative average" for a location
is the average of all measurements from the beginning of the current
year through the date of the last entered resul t. "Less-than" values
are ignored in the computation of the average. If all results are -

less-than values, the highest value is reported.

5. Unless otherwise indicated, the " previous average" for a location
is the average obtained during the previous year.

6. In rounding off, the following rules are followed:

a. If the figure following those to be retained is less than 5, the
figure is dropped, and the retained figures are kept unchanged. As an
example, 11.443 is rounded off to 11.44.

b. If the figure following those to be retained is greater than 5,
the figure is dropped, and the last retained figure is raised by 1.
As an example, 11.446 is rounded off to 11.45.

c. If the figure following those to be retained is 5, and if there
are no figures other than zeros beyond the five, the figure 5 is
dropped, and the last-place figure retained is increased by one of it
is an odd number or it is kept unchanged if an even number. As an
example,11.435 is rounded off to 11.44, while 11.425 is rounded off
to 11.42.

|

|

|

O

B-3
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! Appendix C
.i

j Maximum Permissible Concentrations

of Radioactivity in Air and Water
,

i O Above Background in Unrestricted Areas
,

I
t

i

i
:

|
,

'
I
,

f

O'

I
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j C-1
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| O' Table C-1. Maximum permissible concentrations of radioactivity in air
and water above natural background in unrestricted areas.a

Air Water
,

1

Gross alpha 3 pCi/m3 Strontium-89 3,000 pCi/l

3 Strontium-90 300 pCi/1
,

Gross beta 100 pCi/m

Iodine-131b o,14 pCi/m3 Cesium-137 20,000 pC1/1

Barium-140 20,000 pCi/l

I Iodine-131 300 pC1/1

Potassium-40c 3,000 pCi/l

i Gross alpha 30 pCi/l

Gross beta 100 pC1/1 g
Tritium 3 x 106 pCi/1

!
!

| aTaken from Code of Federal Regulations Title 10, Part 20, Table II
and appropriate footnotes. Concentrations may be averaged over a|

priod not greater than one year.
b rom 10 CFR 20 but adjusted by a factor of 700 to reduce the doseF

resulting from the air-grass-cow-milk-child pathway.
cA natural radionuclide.

|

|

.

1
|

|

| 9
|
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PREFACE

The staff members of the Nuclear Sciences Department of Hazleton Environmental
Sciences, a Division of Hazleton Laboratories America, Inc. (HES), were respon-
sible for the acquisition of data presented in this report. All environmental
samples, with the exception of aquatic, were collected by personnel of DAEC.
Aquatic samples were collected by HES personnel.

1

The report was prepared by C. R. Marucut, Section Supervisor, Nuclear Sciences.
j She was assisted in the report preparation by L. Nicia, Group Leader, and E.

Petray, Technical Writer under the direction of L. G. Huebner, Director,
Nuclear Sciences.

O
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1.0 Introduction

The following consists of data tabultaf ons and analyses for the Annual
,

Report - Part I for the 1981 Environmental Radiological Monitoring Program

conducted at the Duane Arnold Energy Center, Cedar Rapids, Iowa.

|
A summary with interpretation of the data presented here is contained in

a separate report to the Iowa Electric Light and Power Company.

:
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.

Table 1 Sampling locations, Duane Arnold Energy Center.

Sampling Location
Distance and

a
Code Type Sampling Location Direction from

Point Description Site Stack

D-1 C 1 Cedar Rapids 11 mi 0 135* SE
D-2 C 2 Marion 11 mi 0 125' SE
D-3 3 Hiawatha 7 mi 0 130* SE
D-4 4 Johnson 3 mi 0 140* SE
D-5 5 Palo 3 mi 0 200* SW
D-6 6 Center Point 7 mi 0 0* N
0-7 7 Shellsburg 6 mi 0 255* W
D-8 8 Urbana 9 mi 0 345* NW
D-9 9 Route W26 7 mi 0 295* NW
D-10 10 Atkins 8 mi 0 210* SW
D-11 11 Toddville 4 mi 0 90* E
D-12 C 12 Iowa City 25 mi 0 160* S
D-13 C 13 A1burnett 8 mi 0 70* NE
D-14 14 Alice Substation 7 mi 0 35* NE
D-15 15 On-site, North 0.5 mi 0 305* NW
D-16 16 On-site, South 0.5 mi 0 190* S
D-17 17 0.5 mi N
D-18 18 0.5 mi NE |||
D-19 19 0.5 mi NE
D-20 20 0.5 mi NE
D-21 21 0.5 mi E
D-22 22 0.5 mi SE
D-23 23 0.5 mi SE
D-24 24 0.5 mi S
D-25 25 0.5 mi SW
D-26 26 0.5 mi SW
D-27 27 0.5 mi SW
D-28 28 0.5 mi SW
D-29 29 0.5 mi SW
D-30 30 0.5 mi W
D-31 31 0.5 mi NW
D-32 32 0.5 mi NW

,

! D-33 33 3.0 mi N
D-34 34 3.0 mi NE
D-35 35 2.9 mi NE
D-36 36 3.0 mi NE
D-37 37 3.0 mi E
D-38 38 3.0 mi SE
D-39 39 3.0 mi SE
D-40 40 3.0 mi SE
D-41 41 3.0 mi S
D-42 42 3.0 mi SW
D-43 43 1.0 mi SW |||

2



HAZLETON GNVCONMINTAL CCCNCZO

O Tahie 1 (coatinued)

Sampling Location
Distance and

a
Code Type Sampling Location Direction from

Point Description Site Stack

D-44 44 1.0 mi SW
D-45 45 1.0 mi SW
0-46 46 1.0 mi W
0-47 47 1.0 mi NW
D-48 48 1.0 mi NW
D-49 C 49 Lewis access,

upstream of DAEC
D-50 50 Plant Intake
D-51 51 Plant Discharge
D-52 52 Cedar Rapids City

Park 7.5 mi SE
D-53 53 Treated Municipal

Water
D-54 54 Inlet to Municipal

Water Treatment
System

D-55 55 On-site Well
3 0-56 56 Test Well

C/ D-57 57 Bull (Off-site well)
0-58 58 Frantz Farm, 0.5 mi

of DAEC
0-59 59 Frantz Fann, 0.5 mi

of DAEC
0-60 60 Wiley, Off-site

within 1.0 mi of DAEC
0-61 61 One-half mile down-

stream of plant
discharge

D-63 63 Andrews Fann,1.5 mi
NW

0-66 66 Gott Fann, within 5
miles of site

D-72 72 Van Note Farm, within
2 miles of site, SW

D-73 C 73 Hansen Farm, within
22 miles of site

D-76 76 0.5 mi NE
D-77 77 0.5 mi NE
D-78 78 0.5 mi NE
D-79 79 0.5 mi E
D-80 80 0.5 mi SE

| D-81 81 0.5 mi SE

| O
,

3



HAZLETON ENVIRONMENTAL SCENC3]

O
Table 1 (continued)

Sampling Location
Distance and

8
Code Type Sampling Location Direction from

Point Description Site Stack

D-82 82 0.5 mi SE
D-83 83 0.5 mi S
D-84 84 0.5 mi SW
D-85 85 0.5 mi SW
0-86 86 0.5 mi SW
D-87 87 0.5 mi SW
D-88 88 0.5 mi W
D-89 89 0.5 mi W
D-90 90 0.5 mi NW
D-91 91 0.5 mi N
D-93 93 Yarborough Farm 2.8 mi of

site, NW
D-94 94 Hines Farm 2.7 mi NE
D-96 96 Keiper Farm 7.5 mi SW
D-99 99 Pleasant Creek 2.2 mi NW
D-100 100 Stark Fam g
D-101 101 Flecksing Farm 4.0 mi NE
D-102 C 102 McCardle Fam 20.0 mi NW
D-103 103 Park Pond 1.5 mi E
D-104 104 Jim Miller Farm 1.2 mi NE
D-105 C 105 Schulte Farm 21.3 mi SW

a"C" denotes control location. All other locations are indicators.

O

4
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Table 2 Type and frequency of collection.

Loc.a Semi-
Location Type Weekly Monthly Quarterly Annually Annually

D-1 C AP TLD TLD
D-2 C AP TLD TLD
D-3 AP TLD TLD
D-4 AP,AI TLD TLD
D-5 AP,AI TLD TLD
D-6 AP TLD TLD
D-7 AP,AI TLD TLD
D-8 AP,AI TLD TLD
D-9 AP TLD TLD
D-10 AP TLD TLD
D-11 AP,AI TLD TLD
D-12 C AP,AI TLD TLD
D-13 C AP TLD TLD
D-14 AP,AI TLD TLD
D-15 AP,AI TLD TLD S0
D-16 AP TLD TLD S0
D-17-48 TLD TLD
D-49 C SW SL F,BS
D-50 SW BS

O- D-51 SW BS

D-52 SW
D-53 WWb
D-54 WWc
D-55 WW
D-56 WW
D-57 WW
D-58 WW S0
D-59 WW
D-60 WW
D-61 SL F,BS

dD-63 M G ,50
d

D-66 M G ,S0
d

D-72 M G ,S0
D-73 C SW~
D-76-91 TLD TLD

Mj G ,SOD-93
D-94 M G ,SO,ME

d
| D-96 M G ,SO

D-99 SW

O

5
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O
Table 2 (continued)

Loc.a Semi-
Location Type Weekly Monthly Quarterly Annually Annually

Mj O,',S0G S0D-100
D-101 M

d e,
0-102 C M G ,SO,ME
D-103 SW
D-104 Md

e
g',S0

D-105 C Md' G ,S0

a
control locations are indicated by a "C" in this column. All other locations
are indicators.

bCollected hourly and composited monthly and quarterly.
cCollected daily and composited monthly and quarterly.

onthly from October through April; weekly from May through September.
' Vegetation (G) includes broad leaf vegetation and grain.

O

|

!
1

|
|

1

l
|

|

|

|
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O
Table 3 Sample codes used in Table 2

|

Code Description

; AP Airborne Particulates '

AI Airborne Iodine

: TLD Thennoluminescent Dosimeter

P Precipitation

MI Milk

WW Well Water,

G Vegetation (broad leaf and grain)

ME Meat and Poultry

50 Soil

O sw surface water

F Fish

SL Periphyton (aquatic biota)

BS River Sediment

WL Wildlife

:

)

i

: O
1

|
,
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Ham BTON ENVIRONMENTAL. SCCNCEJ

Table 4. Airborne particulates collected at Location D-1, (Cedar Rapids),
analysis for gross beta. Collection: Weekly.

Date Volume Gross Beta Activity
Collected (m3) (pCi/m3)

1-08-81 396 0.07610.004
1-15-81 344 0.08610.005
1-22-81 337 0.11410.006
1-29-81 341 0.123 0.006
2-05-81 340 0.07110.005
2-12-81 338 0.07110.005
2-19-81 335 0.14910.007
2-26-81a 310 0.07410.005
3-05-81 290 0.111 0.006
3-12-81 288 0.139 0.007
3-19-81 287 0.19810.008
3-26-81 282 0.201i0.008
4-02-81 286 0.29310.010
4-09-81 291 0.285i0.010
4-16-81 289 0.23220.009
4-23-81 291 0.22010.009
4-30-81 290 0.20310.008
5-07-81 291 0.210 0.009

O 5-14-81 289 o 281*o.oto
5-21-81 291 0.336i0.010
5-28-81 291 0.21210.008
6-04-81a 292 0.25610.009
6-11-81b 284 0.19910.008
6-18-81 285 0.14810.007
6-25-81 285 0.098t0.006
7-02-81 286 0.17010.008
7-09-81 285 0.14010.007
7-16-81 287 0.103i0.006
7-23-81 285 0.08010.005
7-30-81a 284 0.06310.005
8-06-81 283 0.04210.004
8-13-81 288 0.04220.004'

8-20-81 284 0.06010.005
8-27-81 287 0.065 0.005
9-03-81 283 0.02720.003
9-10-81 283 0.04310.004
9-17-81 282 0.04310.004
9-24-81a 277 0.03320.004

10-01-81 290 0.03210.003

O
|

9
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HAZLETON ENVIRONMENTAL SCENC'3]

Table 4. (continued)

.

Volgme Gross Beta ActivityDate
3(m ) (pci/m )Collected

10-08-81 291 0.021 0.003
10-15-81 289 0.02210.003
10-22-81 293 0.01910.003
10-29-81 293 0.03320.004
11-05-81 286 0.02710.004
11-12-81 291 0.02610.004
11-19-81 287 0.03610.004
11-25-81 246 0.01710.003
12-03-81 329 0.02410.003
12-10-81 228 0.03410.004
12-17-81 287 0.03710.004
12-23-81 244 0.03720.004
12-31-81 326 0.041i0.004

Annual Mean i s.d. 0.11010.088

a Changed unit. g
Replaced broken fan.

O
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O Table 5. Airborne particulates collected at Location D-2, (Marion),
analysis for gross beta. Collection: Weekly.

Date Volume Gross Beta Activity
Collected (m3) (pC1/m3)

1-08-81 192a 0.116 0.009
1-15-81 265 0.08210.006

: 1-22-81 303 0.13110.007
1-29-81 294 0.173 0.008
2-05-81 288 0.09210.006
2-12-81 290 0.07910.005
2-19-81 290 0.20110.008
2-26-81 254b 0.08610.006
3-05-81c 284 0.07310.005
3-12-81 257 0.16610.008
3-19-81 261 0.25210.010
3-26-81 261 0.277i0.010
4-02-81 272 0.30210.010
4-09-81 278 0.326 0.011
4-16-81 276 0.22710.009
4-23-81d 277 0.28010.010
4-30-81 285 0.21410.009
5-07-81 290 ' O.21610.009O

,

5-14-81 287 0.30510.010
5-21-81 288 0.353t0.011
5-28-81 290 0.20110.008
6-04-81 289 0.29010.010
6-11-81 287 0.21810.009
6-18-81 288 0.13610.007
6-25-81 288 0.10110.006
7-02-81 290 0.16610.008
7-09-81 286 0.12810.007
7-16-81 280 0.09110.006

1 7-23-81 285 0.07510.005
i 7-30-81 289 0.06810.005

8-06-81 288 0.04210.004
8-13-81 288 0.05610.005
8-20-81 285 0.06110.005
8-27-81 285 0.075 0.005
9-03-81 285 0.02810.003
9-10-81e 286 0.03910.004
9-17-81 299 0.04210.004
9-24-81f 293 0.03110.003

10-01-81 284 0.03010.003

0
-11
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Table 5. (continued)

Date Volyme Gross Beta Activity
3Collected (m3) (pCi/m )

10-08-81 288 0.02320.003
10-15-81 285 0.021i0.003
10-22-81 289 0.024 0.003
10-29-81 294 0.032 0.004
11-05-81 279 0.03010.004
11-12-81 287 0.02910.004
11-19-81 281 0.03910.004
11-25-81 244 0.020 0.003
12-03-81 321 0.01710.003
12-10-81 293 0.03320.004
12-17-81 293 0.04010.004
12-23-81 247 0.034i0.004
12-31-81 334 0.04220.002

Annual Mean i s.d. 0.11910.098

a Pump malfunction. g
b B1own fuse at 153.9 hours.
c Changed pump on 5 March 1981.
d Replaced unit on 23 April 1981.
e Changed unit.
f Changed unit, electricity shut off.

!
*

O
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HAZLETON ENVIRONMENTAL SCIENCES

O radie 6. Aireer#e particuiates coiiected et tocetica 0-3. (Nie etae).
analysis for gross beta. Collection: Weekly.

Date Volume Gross Beta Activity
Coilected (m3) (pC1/m3)

1-08-81 337 0.08710.005
1-15-81 293 0.09810.006
1-22-81 295 0.14220.007
1-28-81 NDa NDa
2-05-81 250 0.084t0.006
2-12-81 NDa NDa
2-19-81 NDa NDa
2-26-81 292 0.08710.006
3-05-81 287 0.11210.007
3-12-81 299 0.14410.007
3-19-81 298 0.228t0.009
3-26-81 285 0.18610.008
4-02-81 300 0.297t0.010
4-09-81 298 0.279i0.009
4-16-81 298 0.21010.009
4-23-81b 300 0.21220.008
4-30-81 280 0.20410.009,

5-07-81 282 0.20610.009
5-14-81 278 0.33110.011

(') 5-21-81 280 0.324 0.010
's 5-28-81 282 0.18310.008

6-04-81 282 0.25720.010
6-11-81 281 0.22510.009
6-18-81 279 0.11420.007
6-25-81 282 0.11410.006
7-02-81 301 0.14420.007
7-09-81 517c 0.05110.003
7-16-81d 526 0.03810.003
7-23-81 331 0.07510.005
7-30-81 334 0.058 0.004
8-06-81 294 0.045i0.004
8-13-81 303 0,066 0.005
8-20-81 298 0.05410.005
8-27-81 300 0.05620.005
9-03-81 290 0.02910.003
9-10-81e 289 0.03310.004
9-17-81 286 0.040t0.004
9-24-81 282 0.02810.003

10-01-81 288 0.02810.003

O
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O
Table 6. (continued)

Date Volume Gross Beta Activity
Collected (m3) (pCi/m3)

10-08-81 285 0.02210.003
10-15-81 286 0.01710.003
10-22-81 286 0.020 0.003
10-29-81 290 0.02820.004
11-05-81 282 0.03110.004
11-12-81 287 0.025 0.003
11-19-81 284 0.03620.004
11-25-81 245 0.014 0.003
12-03-81 327 0.02320.003
12-10-81 285 0.03010.004
12-17-81 286 0.03210.004
12-23-81 245 0.037 0.004
12-31-81 326 0.038 0.004

Annual Mean i s.d. 0.10610.092

a No sample due to vandalism.
b Replaced unit on 23 April 1981. AWc Seal leak.
d Replaced unit 16 July 1981.
e Changed unit.

|

|
,
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HAZLETON ENVIRONMENTAL SCIENCES

O resie 7. 44reorae nerticuietes coiiected et tecetica 0-4. <aouasoa)
analysis for gross beta. Collection: Weekly.

Oate Volume Gross Beta Activity
Collected (m3) (pC1/m3)

1-08-81 373 0.072i0.005
1-15-81 297 0.09920.006
1-22-81 298 0.146 0.007
1-29-81 298 0.136i0.007
2-05-81 294 0.07910.005
2-12-81a 301 0.085 0.005
2-19-81 295 0.178 0.008
2-26-81 271 0.08310.006
3-05-81 288 0.100 0.006
3-12-81 287 0.14210.007
3-19-81 287 0.210 0.005
3-26-81 285 0.186 0.008
4-02-81 287 0.28120.010
4-09-81 288 0.310 0.010
4-16-81 30lb 0.21610.008
4-23-81 306 0.187i0.008
4-30-81c 311 0.189 0.008
5-07-81 297 0.19920.008
5-14-81 311 0.24410.009

O" 5-21-81 295 0.26710.009
5-28-81 278 0.193i0.008
6-04-81 280 0.236i0.009
6-11-81 270 0.175 0.008
6-18-81 277 0.12610.007
6-25-81 272 0.08720.006
7-02-81 278 0.154 0.008
7-09-81 283 0.115 0.006
7-16-81d 449 0.04010.003
7-23-81 283 0.06810.005
7-30-81 277 0.058 0.005
8-06-81 277 0.036i0.004
8-13-81 284 0.04710.004
8-20-81 282 0.057 0.005
8-27-81 289 0.05810.005
9-03-81 285 0.027 0.003
9-10-81 283 0.034 0.004
9-17-81 284 0.03620.004
9-24-81e 232 0.019 0.003

10-01-81 281 0.027 0.003

O
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HAZLETON ENVIRONMENTAL SCIENCES

Table 7. (continued)

Date Volume Gross Beta Activity
3Collected (m3) (pCi/m )

10-08-81 286 0.020i0.003
10-15-81 276 0.01510.003
10-22-81 290 0.01910.003
10-29-81 290 0.03120.004
11-05-81 302 0.02210.003
11-12-81 302 0.02510.003
11-19-81 294 0.036 0.004
11-25-81 243 0.015 0.003
12-03-81 326 0.01410.003
12-10-81 295 0.027i0.003
12-17-81 294 0.03310.004
12-23-81 253 0.03810.004
12-31-81 338 0.043 0.004

Annual Mean s.d. 0.103 0.083
__

a Pump changed 12 February 1981. ,

b Split hose.
c Changed sampler. h
d Replaced unit 16 July 1981.
e Changed unit, electricity off.

i

|

|

|
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O
Table 8. Airborne particulates collected at Location D-5, (Palo), analysis

for gross beta. Collection: Weekly.

Date Volume Gross Beta Activity
Collected (m3) (pCi/m3)

1-08-81 322 0.08520.005
1-15-81 282 0.10520.006
1-22-81 282 0.14620.007
1-29-81a 281 0.136 0.007
2-05-81 267 0.08610.006
2-12-81 121 0.19510.013
2-19-81 233 0.205i0.008
2-26-81 211 0.10710.008
3-05-81 273 0.121 0.007
3-12-81 273 0.155i0.007
3-19-81 274 0.21610.009
3-26-81 272 0.20110.008
4-02-81 2/4 0.281i0.010
4-09-81b 273 0.28520.010
4-16-81 312 0.20810.008
4-23-81 302 0.21710.008
4-30-81 302 0.207 0.008
5-07-81 302 0.19510.008

O 5-14-81 295 0.307i0.010
5-21-81 304 0.32120.010v

5-28-81 380c 0.140t0.006
6-04-81 302 0.229 0.009
6-11-81 299 0.18520.008
6-18-81 289 0.106 0.006
6-25-81 310 0.07110.005
7-02-81 298 0.141 0.007
7-09-81 301 0.118 0.006
7-16-81 305 0.09410.006
7-23-81 300 0.06720.005
7-30-81 282 0.064t0.005
8-06-81 294 0.040 0.004
8-13-81 300 0.046 0.004
8-20-81 284 0.069 0.005
8-27-81 286 0.05110.005
9-03-81 285 0.02220.003
9-10-81d 285 0.03020.003
9-17-81 285 0.038 0.004
9-24-81 283 0.02810.003

l 10-01-81 287 0.02810.003

O
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. HAZLETON ENVIRONMENTAL SCIENCES

O
Table 8. (continued)

Pate Volyme Gross Beta Activity
3Collected (m3) (pCi/m )

10-08-81 285 0.02210.003
10-15-81 285 0.01710.003
10-22-81 286 0.01520.003
10-29-81 290 0.03110.004
11-05-81 282 0.02910.004
11-12-81 286 0.02610.004
11-19-81 285 0.03810.004
11-25-81 245 0.01610.003
12-03-81 327 0.02120.003
12-10-81 285 0.03210.004
12-17-81 285 0.03710.004
12-23-81 246 0.03620.004
12-31-81 326 0.036i0.003

Annual Mean i s.d. 0.11010.087

a Pump changed.
b Changed No. 42 on 9 April 1981. g
c Seal leak. y
d Changed Unit.

O
18
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HA2LETON ENVIAONMENTAL SCIENCES

( Table 9. Airborne particulates collected at Location D-6, (Center
Point), analysis for gross beta. Collection: Weekly.

Date Volume Gross Beta Activity
Collected (m3) (pC1/m3)-

1-08-81 322 0.07910.005
1-15-81 280 0.112i0.006
1-22-81 280 0.13210.007
1-29-81 279 0.147t0.007
2-05-81 279 0.136t0.007
2-12-81 275 0.07310.005
2-19-81 432 0.11120.005
2-26-81 334 0.06610.005
3-05-81 298 0.09610.006
3-12-81 291 0.14410.007
3-19-81 288 0.28410.010
3-26-81 286 0.21110.008
4-02-81 288 0.32410.010
4-09-81 288 0.31220.010
4-16-81 286 0.237i0.009
4-23-81 287 0.20410.008
4-30-81 287 0.22310.009
5-07-81 288 0.22610.009

CJ
T 5-14-81 258 0.32710.011

5-21-81 283 0.36120.011
5-28-81 284 0.17210.008
6-04-81a 286 0.24810.009
6-11-81 305 0.22010.009
6-18-81 301 0.139i0.007
6-25-81 295 0.11110.006
7-02-81 299 0.17620.008
7-09-81 302 0.13910.007
7-16-81 303 0.10710.006
7-23-81 301 0.07310.005
7-30-81 298 0.06910.005
8-06-81 294 0.04010.004
8-13-81 301 0.05510.004
8-20-81 284 0.051*0.005

i 8-27-81 287 0.06920.005
i 9-03-81 284 0.029i0.003

9-10-81 285 0.04210.004
9-17-81b 286 0.043i0.004
9-14-81 289 0.030i0.003

10-01-81 278 0.03210.004

O.

19

,

- . . - -- - - ,



HAZLETON ENVIRONMENTAL SCIENCES
.

h

Table 9. (continued)

Volgme
Gross Beta ActivityDate

3(m ) (pCi/m )Collected

10-08-81 278 0.019 0.003
10-15-81 295 0.01210.003
10-22-81 284 0.02110.003
10-29-81 292 0.03410.004
11-05-81 285 0.02010.003
11-12-81 299 0.02610.003
11-19-81 291 0.026 0.004
11-25-81 250 0.014 0.003
12-03-81 331 0.01610.003
12-10-81 296 0.02910.004
12-17-81 298 0.03410.004
12-23-81 256 0.034 0.004
12-31-81 336 0.041 0.004

Annual Mean i s.d. 0.11520.097

a Changed unit.
Changed sampler. gg

|

|
|

|
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Table 10. Airborne particulates collected at Location D-7, (Shellsburg),
analysis for gross beta. Collection: Weekly. ~

Date Volume Gross Beta Activity
Collected (m3) (pC1/m3)

1-08-81 490 0.048t0.003
1-15-81a 415 0.05810.004
1-27-81 298 0.13910.007
1-29-81 295 0.12510.007
2-05-81 292 0.08820.006
2-12-81 213 0.121t0.008
2-19-81 372 0.136i0.006
2-26-81 373 0.04120.004
3-05-81 313 0.10110.006
3-12-81 390b 0.09510.005
3-19-81 498c 0.08210.004
3-26-81 298 0.19410.008
4-02-81d 338 0.251i0.008
4-09-81 284 0.30310.010
4-16-81 459e 0.07910.004
4-23-81 285 0.197 0.008
4-30-81 284 0.18610.008
5-07-81 288 0.19010.008
5-14-81 284 0.27010.009 -

Os 5-21-81 282 0.23210.009
5-28-81 288 0.160 0.007
6-04-81 286 0.24210.009
6-11-81 274 0.17010.008
6-18-81 287 0.135i0.007
6-25-81 281 0.08910.006
7-02-81 288 0.15210.008
7-09-81 291 0.111t0.006
7-16-81 289 0.074i0.005
7-23-81 288 0.07110.005
7-30-81 284 0.06110.005
8-06-81 286 0.03310.004
8-13-81f 292 0.04210.004
8-20-81 285 0.05510.005
8-27-81 286 0.06220.005
9-03-81 286 0.02910.003
9-10-81 286 0.036 0.004
9-17-819 286 0.04610.004
9-14-81 291 0.03120.003

10-01-81 285 0.02810.003

t3
V
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Table 10. (continued)

Date Volume Gross Beta Activity
3Collected (m3) (pC1/m )

10-08-81 290 0.02210.003
10-15-81 282 0.025i0.004
10-22-81 287 0.021 0.003
10-29-81 291 0.02710.004
11-05-81 274 0.02310.004
11-12-81 284 0.016 0.003
11-19-81 279 0.02310.004
11-25-81 266 0.01410.003
12-03-81 322 0.01810.003
12-10-81 284 0.034 0.004
12-17-81 281 0.02910.004
12-23-81 243 0.031 0.004
12-31-81 326 0.03710.004

An.. 'l Mean i s.d. 0.09410.077

a Changed out.
b Seal leak, no spare.
c Fixed seal leak. g
d Replaced unit on 2 April 1981.
e Seal problem.
f Changed unit.
9 Changed sampler.

.
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C) Table 11. Airborne particulates collected at Location D-8, (Urbana), <

analysis for gross beta. Collection: Weekly.

Date Volume Gross Beta Activity
Collected (m3) (pCi/m3)

1-08-81 327 0.12320.006
1-15-81 285 0.130i0.007
1-22-81 285 0.21110.009
1-29-81a 286 0.328 0.011
2-05-81 285 0.09410.006
2-12-81 285 0.09310.006
2-19-81 286 0.23610.009
2-26-81 287 0.09010.006
3-05-81 284 0.101 0.006
3-12-81 285 0.204 0.008
3-19-81 286 0.23710.009
3-26-81 285 0.27310.010
4-02-81 286 0.319i0.010
4-09-81 286 0.25320.009
4-16-81 283 0.233i0.009

g4-23-81 286 0.248t0.009
i[4-30-81 284 0.22410.009

5-07-81 285 0.25010.009 {5-14-81 285 0.358 0.011
5-21-81 285 0.445 0.012
5-28-81 286 0.220 0.009
6-04-81 285 0.324i0.011
6-11-81b 285 0.25320.011
6-18-81 286 0.13210.007
6-25-81 284 0.106 0.006
7-02-81 286 0.175 0.008
7-09-81 288 0.15010.007
7-16-81 290 0.101i0.006
7-23-81 284 0.07310.005
7-30-81 287 0.061i0.005
8-06-81 284 0.037 0.004
8-13-81 296 0.05110.004
8-20-81 285 0.054i0.005
8-27-81 287 0.06020.005
9-03-81 287 0.02920.003
9-10-81 282 0.034 0.004

'

9-17-81 296 0.03810.004
9-24-81b 281 0.033 0.0044

10-01-81 288 0.02810.003

i O
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Table 11. (continued)

Date Volume Gross Beta Activity

Collected (m3) (pCi/m3)

10-08-81 285 0.02210.003
10-15-81 285 0.014 0.003
10-22-81 287 0.015 0.003
10-29-81 291 0.02110.004
11-05-81 282 0.02210.003
11-12-81 286 0.02810.004
11-19-81 285 0.03010.004
11-25-81 245 0.01310.003
12-03-81 327 0.01620.003
12-10-81 285 0.03320.004
12-17-81 285 0.03810.004
12-23-81 246 0.03710.004
12-31-81 326 0.036 0.003

Annual Mean i s.d. 0.13220.116

'

a Changed pump.
b Changed unit.

.

|
|

,
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Table 12. Airborne particulates collected dt Location D-9, (Route W26),
analysis for gross beta. Collection: Weekly.

Date Volgme Gross Beta Activity
3(m ) (pC1/m )Collected

1-08-81 330 0.079 0.005
1-15-81 256 0.09610.006
1-22-81 287 0.14210.007
1-29-81 286 0.14210.007
2-05-81 283 0.08910.006
2-12-81 220 0.08910.007
2-19-81 47a 0.26210.026
2-26-81b 280 0.04410.004
3-05-81 283 0.09810.006
3-12-81 287 0.13220.007
3-19-81 286 0.189 0.008
3-26-81 280 0.15920.007
4-02-81 218c 0.315 0.012
4-09-81 NSd NSd
4-16-81 284 0.295 0.010
4-23-81 281 0.199 0.008
4-30-81 276 0.16210.008
5-07-81 272 0.193 0.009

O 5-14-81 266 0.281 0.010
N-- 5-21-81 265 0.338 0.011

5-28-810 258 0.15410.008
6-04-81 278 0.26710.010
6-11-81 283 0.219 0.009
6-18-81 283 0.13310.007
6-25-81 282 0.09910.006
7-02-81 290 0.155i0.008'

7-09-81 285 0.12910.007
7-16-81 285 0.099 0.006
7-23-81 283 0.06810.005
7-30-81 280 0.063 0.005

| 8-06-81 282 0.03710.004
8-13-81 298 0.04920.004
8-20-81 283 0.045 0.004
8-27-81 282 0.063 0.005
9-03-81 282 0.02910.003
9-10-81 278 0.037 0.004
9-17-81f 278 0.02710.004
9-24-81 290 0.02110.003

10-01-81 280 0.029 0.003

O
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Table 12. (continued)

Date Volyme Gross Beta Activity
3Collected (m3) (pCi/m )

10-08-81 281 0.018 0.003
10-15-81 275 0.01420.003
10-22-81 285 0.01420.003
10-29-81 289 0.03110.004
11-05-81 268 0.023 0.004 |
11-12-81 283 0.02310.002 1

11-19-81 270 0.03410.004
11-25-81 231 0.01510.003
12-03-81 311 0.01520.003

'

12-10-81 286 0.023 0.003
12-17-81 285 0.03410.004
12-23-81 244 0.03810.004 1

12-31-81 323 0.03810.004 |

Annual Mean i s.d. 0.10210.088

a Low volume due to motor malfunction. Results excluded in the determination
of Annual Mean.
Changed pump. hb

c Electricity shut off - blown fuse.
d NS = Not sampled; electricity shut off.

| e Changed unit.
f Changed sampler.

I

1

j
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Table 13. Airborne particulates collected at Location D-10, ( Atkins),
analysis for gross beta. Collection: Weekly.

Date Volume Gross Beta Activity
Collected (m3) (pCi/m3)

1-08-81 353 0.09420.005
1-15-81a 305 0.09610.006
1-22-81 284 0.14220.007
1-29-81 282 0.146 0.007
2-05-81 265 0.086i0.006
2-12-81 281 0.07320.005
2-19-81 284 0.17710.008
2-26-81 286b 0.06510.005
3-05-81c 287 0.11510.007
3-12-81 285 0.24020.009
3-19-81 286 0.23910.009
3-26-81 285 0.31710.010
4-02-81 287 0.43920.012
4-09-81d 286 0.41410.012
4-16-81 325 0.20010.008
4-23-81 248e 0.185 0.009
4-30-81 NSf NSf
5-07-819 211 0.390i0.014

O' 5-14-81 284 0.463 0.012
5-21-81 286 0.48810.013
5-28-81 286 0.29210.010
6-04-81 286 0.42110.012 ,

6-11-81 285 0.319i0.011
6-18-81 285 0.20210.009
6-25-81 282 0.12910.007
7-02-81 285 0.24910.010
7-09-81 286 0.18620.008
7-16-81 288 0.16710.008
7-23-81 284 0.104i0.006
7-30-81 285 0.09310.006
8-06-81 280 0.03710.004
8-13-81 290 0.05110.004
8-20-81 280 0.05210.005
8-27-81 284 0.06010.005
9-03-81 282 0.03020.003
9-10-81h 276 0.03810.004
9-17-81 276 0.043 0.004
9-24-811 282 0.03810.004

10-01-81 288 0.030 0.003
__

O
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Table 13. (continued)

Date Volgme Gross Beta Activity
3(m ) (pCi/m )Collected

10-08-81 285 0.021 0.003
10-15-81 285 0.01710.003
10-22-81 284 0.022 0.003
10-29-81 288 0.030 0.004
11-05-81 275 0.02610.004
11-12-81 272 0.02810.004
11-19-81 279 0.030 0.004
11-25-81 245 0.020 0.003
12-03-81 326 0.021 0.003
12-10-81 285 0.035 0.004
12-17-81 289 0.04010.004
12-23-81 244 0.041 0.004
12-31-81 327 0.04420.004

Annual Mean i s.d. 0.143 0.137

a Changed out.
b Volume was estimated because the gauge was broken. A
c Changed pump. W
d No. 43
0 Compressor blown.
f NS = Not sampled; pump broken.
9 Replaced unit 2 May 1981.
h Changed unit.
I

.

Ilow calculated from elapsed time because the flow meter skipped.
|

|

I

|

|

|
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O Table 14. Airborne particulates collected at Location D-11, (Toddville),
analysis for gross beta. Collection: Weekly.

Date Volume Gross Beta Activity
Collected (m3) (pCi/m3)

1-08-81 330 0.08920.005
1-15-81 300 0.09410.006
1-22-81 390 0.09310.005
1-29-81 600 0.04020.003
2-05-81 297 0.06610.005
2-12-81 284 0.10610.006
2-19-81 833 0.06910.003
2-26-81 287 0.07710.006
3-05-81 308 0.07620.005
3-12-81 330 0.13510.006
3-19-81 286 0.23910.009
3-26-81 308 0.22010.008
4-02-81 314 0.28410.009
4-09-81 309 0.31310.010
4-16-81 309 0.20910.008
4-23-81 307 0.20410.008
4-30-81 307 0.20310.008
5-07-81 305 0.21510.008

O-
5-14-81 304 0.28810.009
5-21-81 303 0.324 0.010
5-28-81a 375 0.18210.007
6-04-81 293 0.24310.009
6-11-81 298 0.19910.008
6-18-81 297 0.13910.007
6-25-81 295 0.106i0.006
7-02-81 299 0.16610.008
7-09-81 299 0.11910.006
7-16-81 301 0.10820.006
7-23-81 287 0.075 0.005
7-30-81 296 0.063 0.005
8-06-81 297 0.04210.004
8-13-81 300 0.05110.004

'

8-20-81 294 0.05010.004
8-27-81 299 0.063 0.005
9-03-81 296 0.03310.003
9-10-81 297 0.03710.004
9-17-81b 297 0.04210.004
9-24-81 282 0.03710.004

10-01-81 288 0.03410.004

O
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Table 14. (continued)

Date Volyme Gross Beta Activity
3Collected (m3) (pCf/m )

10-08-81 284 0.01510.003
10-15-81 285 0.00910.003
10-22-81 287 0.01210.003
10-29-81 290 0.02010.004
11-05-81 282 0.015 0.003
11-12-81 286 0.019t0.003
11-19-81 284 0.02810:004
11-25-81 245 0.01220.003
12-03-81 327 0.01210.002
12-10-81 105 0.009 0.005
12-17-81 121 0.05810.008
12-23-81 245 0.04210.003
12-31-81 326 0.04910.004

Annual Mean i s.d. 0.10420.089

a Changed unit.
Changed sampler.

|

|

i
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O Table 15. Airborne particulates collected at Location D-12, (Iowa City),
analysis for gross beta. Collection: Weekly.

Date Volume Gross Beta Activity
Collected (m3) (pC1/m3)

1-08-81 327 0.06910.005
1-15-81 283 0.12210.007
1-22-81 285 0.08110.006
1-29-81 288 0.12810.007
2-05-81 285 0.06310.005
2-12-81a 284 0.06720.005
2-19-81 287 0.183i0.008
2-26-81 288 0.09710.006
3-05-81 284 0.02810.004
3-12-81 286 0.29710.010
3-19-81 286 0.34710.011
3-26-81 286 0.384 0.011
4-02-81 288 0.47510.012
4-09-81 286 0.310 0.010
4-16-81 284 0.34410.011
4-23-81b 287 0.32810.010
4-30-81 283 0.24510.009
5-07-81 287 0.27820.010

O 5-14-81 283 0.349i0.011
V 5-21-81 285 0.50210.013

5-28-81 286 0.30110.010
6-04-81 287 0.39110.012
6-11-81 285 0.34710.011
6-18-81 285 0.195 0.008
6-25-81 285 0.13910.007
7-02-81 287 0.09810.006
7-09-81 284 0.18710.008
7-16-81c 274 0.12910.007
7-23-81 285 0.091i0.006i

7-30-81 285 0.07610.005
8-06-81 284 0.04510.004
8-13-81 288 0.06010.005
8-20-81 283 0.065t0.005
8-27-81 287 0.08310.006

| 9-03-81 284 0.04110.004
| 9-10-81 285 0.051t0.004

9-17-81 287 0.05520.005
9-24-81d 282 0.04110.004

10-01-81e 286 0.035 0.004

!

i
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Table 15. (continued)

Date Volyme Gross Beta Activity
o 3Collected (m ) (pCi/m )

10-08-81 284 0.02510.004
10-15-81 285 0.016 0.003

f
10-22-81 37.4 0.041 0.013
10-29-81 302 0.03310.004
11-05-81 282 0.036 0.004
11-12-81 286 0.02910.004
11-19-81 284 0.034 0.004
11-25-81 245 0.02420.004
12-03-81 327 0.02410.003
12-10-81 285 0.036i0.004
12-17-81 287 0.04310.004
12-23-81 245 0.034i0.004
12-31-81 325 0.04620.004

Annual Mean i s.d. 0.14710.137

a
Changed pump.
Replaced unit. hc Electric off for 7 hours.d

* Changed unit.
Electricity off for 2 hours.
Low volume due to pump malfunction. Result was excluded in the detennin-
ation of the Annual mean.

t

|
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Table 16. Airborne particulates collected at Location D-13, ( Alburnett),

analysis for gorss beta. Collection: Weekly.
Date Volume Gross Beta Activity

Collected (m3) (pCi/m3)

1-08-81 261a 0.088 0.006
1-15-81 235 0.09320.007
1-22-81 271 0.049 0.005
1-29-81 266 0.169i0.008
2-05-81 256 0.08110.006
2-12-81 212 0.07010.006
2-19-81 Elb 0.43710.024
2-26-81 287 0.103i0.006
3-05-81 421 0.04710.004
3-12-81 411c 0.089 0.005
3-19-81 395d 0.272 0.008
3-26-81 379c 0.174i0.007
4-02-81 323 0.29320.009
4-09-81e 384 0.20210.007
4-16-81 429 0.150 0.006
4-23-81 315 0.185 0.008
4-30-81 315 0.20610.008
5-07-81 302 0.240t0.009

O s-14-81 298 o 3t3*o oto
5-21-81 281 0.375i0.011
5-28-81 285 0.20120.008
6-N-81 283 0.25010.009
6-11-81 286 0.23410.009
6-18-81 283 0.13810.007
6-25-81 294 0.09810.004
7-02-81 200f 0.156 0.009
7-09-819 248 0.133 0.007
7-16-81 290 0.10410.006

| 7-23-81 288 0.06510.005
7-30-81 282 0.05710.005
8-06-81 282 0.037 0.004
8-13-81 292 0.04810.004
J-20-81 286 0.048 0.004
8-27-81 289 0.05510.005
9-03-81 286 0.034i0.003
9-10-81 281 0.035 0.004
9-17-81h 285 0.04010.004
9-24-81 273 0.03120.004

10-01-81 285 0.03110.003

O
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Table 16. (continued)

Date Volume Gross Beta Activity
3Collected (m3) (pCi/m )

10-08-81 294 0.01720.003
10-15-81 293 0.01410.003
10-22-81 300 0.01810.003
10-29-81 290 0.032 0.004
11-05-81 282 0.03810.004
11-12-81 286 0.03110.004
11-19-81 285 0.03610.004
11-25-81 245 0.02120.003
12-03-81 327 0.02510.003
12-10-81 285 0.03410.004
12-17-81 286 0.03420.004
12-23-81 244 0.03810.004
12-31-81 326 0.03810.004

Annual Mean s.d. 0.10510.091

a Pump malfunction.
b Low volume due to motor malfunction. Result was excluded in the determination &

of the Annual Mean. W
c Vacuum seal leak on pump.
d Fixed seal leak.
e Replaced No. 23 on 9 April 1981.
f Pump shorted out.
9 Replaced blown unit on 3 July 1981.
h Changed sampler.

O
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Table 17. Airborne particulates collected at Location D-14, (Alice),
analysis for gross beta. Collection: Weekly.

Date Volume Gross Beta Activity
Collected (m3) (pCi/m3)

1-08-81 327 0.106i0.006.

1-15-81 285 0.147t0.007
1-22-81 285 0.19710.008
1-29-81 286 0.21010.009
2-05-81 285 0.11820.007
2-12-81a 285 0.09610.006
2-19-81 262 0.26410.010
2-26-81 198 0.09410.007
3-05-81a 172 0.154 0.010 '

3-12-81 309 0.125 0.006
3-19-81 297 0.251i0.009
3-26-81 306 0.19810.008
4-02-81 245 0.27210.010
4-09-81 287 0.318i0.010
4-16-81 284 0.22210.009
4-23-81 269 0.199 0.009
4-30-81 283 0.18810.008
5-07-81 287 0.21310.009

C'di 5-14-81 285 0.271 0.009
5-21-81 280 0.30020.010 -
5-28-81 290 0.19210.008
6-04-81 290 0.24820.009
6-11-81 292 0.21510.009
6-18-81 291 0.130 0.007
6-25-81 289 0.09720.006
7-02-81 290 0.167i0.008
7-09-81 290 0.119i0.007
7-16-81 291 0.09910.006
7-23-81 290 0.071i0.005
7-30-81 288 0.06510.005
8-06-81 287 0.03620.004
8-13-81 291 0.047t0.004
8-20-81 286 0.04710.004
8-27-81 288 0.065t0.005
9-03-81 286 0.03310.003
9-10-81 285 0.03210.004
9-17-81b 287 0.03910.004
9-24-81 281 0.02910.003

10-01-81 281 0.03220.003

0
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Table 17. (continued)

Date Volgme Gross Beta Activity
3(m ) (pCi/m )Collected

10-08-81 282 0.020 0.003
10-15-81 277 0.01510.003
10-22-81 298 0.01810.003
10-29-81 288 0.03020.004

. 11-05-81 277 0.02510.004
11-12-81 284 0.02410.004
11-19-81 271 0.03710.004
11-25-81 238 0.01510.003
12-03-81 321 0.021 0.003
12-10-81 285 0.032 0.004
12-17-81

^

0.03620.004.

12-23-81 0.03410.004..

12-31-81 321 0.047t0.004

Annual Mean i s.d. 0.116 0.091

a Pump changed.
b Changed sampler. g

|

|
.

|
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Table 18. Airborne particulates collected at Location D-15, (On-site),
analysis for gross beta. Collection: Weekly.

Date Volume Gross Beta Activity
Collected (m3) (pCi/m3)

1-08-81 83a 0.108 0.013 -

1-15-81 399 0.06910.004
1-22-81 316 0.113t0.006
1-29-81 280 0.147 0.007
2-05-81 278 0.08410.006
2-12-81 274 0.09010.006
2-19-81 340 0.16610.007
2-26-81 266 0.07410.006
3-05-81 279 0.08210.006
3-12-81 454b 0.10720.005
3-19-81 287 0.28710.010
3-26-81 288 0.25210.009
4-02-81 288 0.295 0.010
4-09-81 288 0.28510.010
4-16-81 312 0.19610.008
4-23-81 289 0.20810.008
4-30-81 290 0.180 0.008
5-07-81 291 0.20610.008

Qb 5-14-81 290 0.306 0.010
5-21-81 288 0.33710.011
5-28-81c 302 0.192 0.008
6-04-81 285 0.272t0.010
6-11-81 284 0.17710.008
6-18-81 288 0.135 0.007
6-25-81 285 0.08610.006
7-02-81 292 0.16810.008
7-09-81 286 0.12910.007
7-16-81 284 0.086 0.006
7-23-81 280 0.078 0.005
7-30-81 300 0.06110.005
8-06-81 303 0.03320.003
8-13-81 308 0.04410.004
8-20-81 304 0.04910.004

| 8-27-81 304 0.06110.005
9-03-31 353d 0.02320.003
9-10-81c 299 0.038t0.004
9-17-81 291 0.040 0.004
9-24-81 283 0.029 0.003

10-01-81 284 0.026 0.003

0
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Table 18. (continued)

Date Volgme Gross Beta Activity
3(m ) (pC1/m )Collected

10-08-81 284 0.01510.003
10-15-81 282 0.01610.003
10-22-81 286 0.02010.003
10-29-81 289 0.02410.004
11-05-81 271 0.022 0.003
11-12-81 283 0.02210.003
11-19-81 281 0.03410.004
11-25-81 226 0.013 0.003
12-03-81 323 0.01410.003
12-10-81 278 0.030 0.004
12-17-81 282 0.034 0.004
12-23-81 241 0.038 0.004
12-31-81 322 0.04010.004

Annual Mean i s.d. 0.108 0.093

a Motor burned out - replaced 6 January 1981. Result was excluded in the
determination of the Annual Mean. $b Pump hose split.

c Changed unit.
d 20% 1. k developed which could not be repaired.

|

|

O
i 38

1
__ __ _-___ _



MATE NTON ENVIRONMENTAL SCIENCES,

O
Table 19. Airborne particulates collected at Location D-16, (On-site),

analysis for gross beta. Collection: Weekly.

Date Volume Gross Beta Activity
Collected (m3) (pCi/m3)

1-08-81 324 0.089i0.005
1-15-81 283 0.12210.007
1-22-81 283 0.14720.007
1-29-81a 282 0.14710.007
2-05-81 301 0.124 0.006
2-12-81 298 0.08710.006
2-19-81 303 0.18410.008
2-26-81 270 0.102i0.006
3-05-81 300 0.091 0.006
3-12-81 302 0.13210.007
3-19-81 304 0.218i0.008
3-26-81 303 0.19820.008
4-02-81 286 0.360 0.011
4-09-81 286 0.29610.010
4-16-81 284 0.285 0.010
4-23-81 286 0.15310.007
4-30-81 283 0.11710.007() 5-07-81 286 0.15110.007
5-14-81 285 0.187t0.008
5-21-81 285 0.23310.009,

| 5-28-81 286 0.14210.007
6-04-81 285 0.13210.007,

| 6-11-81 285 0.13910.007
; 6-18-81 286 0.09110.006

6-25-81 285 0.06410.005
7-02-81 286 0.10510.006
7-09-81 285 0.08710.006
7-16-81 288 0.05910.005
7-23-81 285 0.046 0.004
7-30-81 285 0.03410.004
8-06-81 296 0.039t0.004
8-13-81 299 0.049 0.004
8-20-81 294 0.05310.004
8-27-81 294 0.06110.005
9-03-81 293 0.02910.003
9-10-81a 293 0.038i0.004
9-17-81 285 0.03910.004
9-24-81 283 0.027i0.003

10-01-81 287 0.031i0.003

39
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Tabla 19. (continued)

Date Volyme Gross Beta Activity
3Collected (m3) (pCi/m )

10-08-81 285 0.018 0.003
10-15-81 285 0.02210.003
10-22-81 287 0.019 0.003
10-29-81 290 0.02910.004
11-05-81 282 0.02910.004
11-12-81 286 0.02120.003
11-19-81 285 0.03110.004
11-25-81 245 0.01610.003
12-03-81 327 0.02110.003
12-10-81 285 0.034 0.004
12-17-81 285 0.03210.004
12-23-81 246 0.03610.004
12-31-81 326 0.04510.004

Annual Mean t s.d. 0.09720.080

a Changed pump.

O
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Table 20. Airborne particulate samples, quarterly composites of weekly sauples, analysis for
strontium-89, strontium-90, and gamma emitting isotopes.

3Sample Description and Activity (pCi/m )
Location Isotope 1st Q 2nd Q 3rd Q 4th Q

D-1 Lab Code _ DAP-301 DAP-445 DAP-584 DAP-727
Volume (m3) 3888 3755 3698 3750

Sr-89 0.008310.0011 0.011610.0011 <0.0035 <0.0012 z
Sr-90 0.000810.0002 0.0015i0.0002 0.000510.0004 <0.0006 >

$
Be-7 <0.067 <0.071 0.13710.037 <0.073 m
Nb-95 0.04510.006 0.07910.007 <0.0090 <0.0034 y
Zr-95 0.03220.006 0.046i0.008 <0.0090 <0.0062 Z
Ru-103 0.02710.007 0.02510.006 <0.0068 <0.0045 m
Ru-106 <0.015 <0.030 <0.025 <0.011 2
Cs-134 <0.0012 <0.0017 <0.0022 <0.0023 $
Cs-137 <0.0015 <0.0031 <0.0022 <0.0015 3

hw Ce-141 <0.015 <0.011 <0.0098 <0.013 *

~
Ce-144 <0.010 0.05510.008 <0.017 <0.014 g

m
D-2 Lab Code DAP-302 DAP-446 DAP-585 DAP-728 Z

Volume (m3) 3239 3713 3733 3734 Y
r-

Sr-89 0.009510.0012 0.010610.0010 <0.0033 <0.0014 #

|Sr-90 0.0004io.0002 0.001510.0002 0.000810.0004 0.000510.0004

Be-7 <0.088 0.20010.050 <0.099 <0.085 b
Nb-95 0.16410.014 0.09520.010 <0.0078 <0.0037 |Zr-95 0.09010.015 0.05010.010 <0.0087 <0.0059
Ru-103 0.05010.013 <0.015 <0.0096 <0.0050
Ru-106 <0.033 <0.030 <0.029 <0.013
Cs-134 <0.0022 <0.0023 <0.0020 <0.0014
Cs-137 <0.0028 <0.0040 <0.0022 <0.0017
Ce-141 <0.029 <0.017 <0.011 <0.0010
Ce-144 0.04710.012 0.07410.011 <0.015 <0.0099

_
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Table 20. (continued)

3Sample Description and Activity (pCi/m )
Location Isotope 1st Q 2nd Q 3rd Q 4th Q

D-3 Lab Code DAP-303 DAP-447 D AP-586 DAP-729
3Volume (m ) 2636 3723 4339 3714

Sr-89 0.009210.0016 0.009610.0011 <0.0027 <0.0026
Sr-90 0.000710.0003 0.001510.0002 0.000720.0003 <0.0012 I

>
Be-7 <0.11 0.17210.05 <0.081 <0.068 %
Nb-95 0.06220.010 0.09110.010 <0.0068 <0.0025 m
Zr-95 <0.025 0.04410.010 <0.0087 <0.00/9 y
Ru-103 <0.031 <0.013 <0.0085 <0.0078 Z
Ru-106 <0.040 <0.036 <0.023 <0.020 m
Cs-134 <0.0042 <0.0022 <0.0019 <0.0026 Z
Cs-137 <0.0031 <0.0043 <0.0030 <0.0017 5
Ce-141 <0.040 <0.016 <0.012 <0.014 j

e Ce-14.' <0.022 0.06410.012 <0.013 <0.016 Z
K

D-4 Lab Coce DAP-304 DAP-448 DAP-587 DAP-730 m
3Volume (m ) 3574 3764 3789 3790 4

3
Sr-89 0.007610.0035 0.011510.0013 <0.0038 <0.0017 F
Sr-90 <0.0010 0.001610.0003 <0.0008 <0.0009

Be-7 <0.079 0.1420.03 <0.081 <0.051 Z
Nb-95 0.05010.007 0.08020.006 <0.0093 <0.0026 n
Zr-95 0.03010.008 0.05110.008 <0.011 <0.0085 |
Ru-103 <0.015 <0.0096 <0.0074 <0.010
Ru-106 <0.017 <0.028 <0.015 <0.012
Cs-134 <0.0026 <0.0017 <0.0024 <0.0015
Cs-137 <0.0019 0.004610.0013 <0.0033 <0.0014
Ce-141 <0.023 <0.0091 <0.015 <0.014
Ce-144 <0.015 0.05410.008 <0.015 <0.011

O O O



O O O

Table 20. (continued)

3Sample Description and Activity (pC1/m )
Location Isotope 1st Q 2nd Q 3rd Q 4th Q

D-5 Lab Code DAP-305 DAP-449 DAP-588 DAP-731
3Volume (m ) 3091 3968 3777 3713i

Sr-89 0.005810.0011 0.009910.0010 <0.0033 <0.0024
Sr-90 <0.0004 0.001010.0002 <0.0069 <0.0014 z

>
Be-7 <0.107 <0.087 <0.073 <0.060 %
Nb-95 0.06010.008 0.07810.010 <0.059 <0.0053 m
Zr-95 0.03110.009 0.04210.010 <0.0099 <0.0048 y
Ru-103 0.04010.019 0.03020.008 .<0.0062 <0.0051 Z
Ru-106 <0.0019 <0.037 <0.017 <0.023 m
Cs-134 <0.0019 <0.0023 <0.0028 <0.0022 2
Cs-137 <0.0017 <0.0040 <0.0025 <0.0016 5
Ce-141 <0.023 <0.017 <0.015 <0.0082 3

|Ce-144 <0.012 0.05910.012 <0.015 <0.0098g
hD-6 Lab Code DAP-306 DAP-450 DAP-589 DAP-732

3Volume (m ) 3644 3747 3792 3474

Sr-89 0.0082 0.0012 0.012310.0012 <0.0050 <0.0016 r
Sr-90 0.000720.0002 0.001510.0003 0.000910.0005 <0.0008

"
Be-7 <0.074 <0.099 <0.107 <0.059
Nb-95 0.05820.007 0.07910.010 <0.0081 <0.0033 0
Zr-95 <0.017 0.042 0.011 <0.0096 <0.0074 m

"
Ru-103 0.02810.007 <0.019 <0.0081 <0.0081'

Ru-106 <0.022 <0.042 <0.019 <0.022
Cs-134 <0.0028 <0.0028 <0.0020 <0.0026
Cs-137 <0.0020 <0.0045 <0.0020 <0.0022
Ce-141 <0.017 <0.017 <0.011 <0.013
Ce-144 <0.014 0.06610.013 <0.013 <0.010
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Table 20. (continued)

Sample Description and Activity (pC1/m3)
Location Isotope 1st Q 2nd Q 3rd Q 4th Q

D-7 Lab Code DAP-307 DAP-451 DAP-590 DAP-733
3Volume (m ) 4247 3870 3735 3709

Sr-89 0.008510.0010 0.010510.0012 <0.0044 <0.0015
Sr-90 0.000410.0002 0.001510.0003 <0.0006 <0.0009 I

>
Be-7 <0.081 <0.088 0.153 0.036 <0.082 %
Nb-95 0.03810.007 0.08210.010 0.62810.023 <0.0054 m
Zr-95 <0.017 <0.022 <0.0081 <0.0068 $
Ru-103 <0.017 <0.019 <0.0059 <0.012 2
Ru-106 <0.022 <0.034 <0.017 <0.019 m
Cs-134 <0.0025 <0.0037 <0.0023 <0.0071 Z
Cs-137 <0.0017 <0.0045 <0.0025 <0.0020 5
Ce-141 <0.019 <0.019 <0.014 <0.013 3

0$ Ce-144 <0.013 0.048i0.012 <0.014 <0.014
ID-8 Lab Code DAP-308 DAP-452 DAP-591 DAP-734 m

3Volume (m ) 3466 3706 3735 3714 {
>

Sr-89- 0.010710.0013 0.012810.0013 0.0054i0.0041 <0.0014 F
Sr-90 0.000610.0002 0.001510.0003 <0.0005 <0.0007 g

iiiBe-7 <0.11 <0.096 <0.076 <0.090 Z
Nb-95 0.075 0.011 0.091 0.010 <0.0076 <0.0043 n
Zr-95 0.04610.12 0.04310.010 <0.0061 <0.0064 |Ru-103 0.042 0.013 <0.016 <0.0090 <0.011
Ru-106 <0.025 <0.036 <0.020 <0.023
Cs-134 <0.0021 <0.0012 (0.0016 <0.0019
Cs-137 <0.0031 <0.0042 <0.0022 <0.0026
Ce-141 <0.026 <0.011 <0.0082 <0.011
Ce-144 <0.017 0.07610.012 <0.017 <0.014

O O O
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Table 20. (continued)

3Sample Description and Activity (pCi/m )
Location Isotope 1st Q 2nd Q 3rd Q 4th Q

D-9 Lab Code DAP-309 DAP-453 DAP-592 DAP-735
3Volume (m ) 3125 3318 3686 3630

Sr-89 0.007910.0017 0.011320.0013 <0.0034 <0.0015
Sr-90 0.001110.0003 0.001520.0002 0.000420.0004 <0.0007 I

>
Be-7 <0.095 0.2110.06 0.14110.035 <0.087 %
Nb-95 0.054i0.009 0.09210.011 <0.0081 <0.0042 m
Zr-95 0.04110.011 0.03910.010 <0.014 <0.0087 d
Ru-103 <0.020 <0.019 <0.0074 <0.0074 Z
Ru-106 <0.034 <0.025 <0.017 <0.023 m
Cs-134 <0.0018 <0.0036 <0.0017 <0.0015 2
Cs-137 <0.0021 <0.0045 <0.0026 <0.0020 $
Ce-141 <0.023 <0.017 <0.0079 <0.012 |.

m Ce-144 <0.022 0.05810.012 <0.011 <0.013 Z
E

D-10 Lab Code DAP-310 DAP-454 DAP-593 DAP-736 m
3Volume (m ) 3483 3349 3681 3684 {

>
Sr-89 0.012110.0013 0.015820.0015 <0.0031 <0.0014 r
Sr-90 0.000510.0002 0.002120.0003 0.0006 0.0003 <0.0007

Be-7 <0.12 <0.12 <0.098 <0.074 E
Nb-95 0.08310.011 0.1410.01 <0.011 <0.0064 o
Zr-95 0.04810.04 0.05810.012 <0.010 <0.0093 |'u-103 <0.025 <0.020 <0.0047 <0.0085
Ru-106 <0.026 <0.045 <0.023 <0.019
Cs-134 <0.0023 <0.0029 <0.0023 <0.0011
Cs-137 <0.0030 <0.0050 <0.0017 <0.0013
Ce-141 - <0.025 <0.014 <0.015 <0.0096
Ce-144 <0.017 0.08210.013 <0.013 <0.014

4



Table 20. (contin *Jed)

Sample Description and Activity (pCi/m3)
Location Isotope 1st Q 2nd Q 3rd Q 4th Q

D-11 Lab Code DAP-311 DAP-455 DAP-594 DAP-737
3Volume (m ) 4553 4001 3833 3367

Sr-89 0.008510.0010 0.011710.0011 <0.0030 <0.0017
Sr-90 0.000410.0002 0.001910.0002 0.0009 0.0005 <0.0008 y

D
Be-7 <0.060 0.1610.04 0.15210.039 <0.085 N
Nb-95 0.04810.007 0.08410.010 <0.064 <0.0062 m
Zr-95 0.03110.008 0.03810.010 <0.0096 <0.0070 -i

@Ru-103 <0.014 0.02710.008 <0.0090 <0.0088
Ru-106 <0.022 <0.030 <0.020 <0.016 ,
Cs-134 <0.0018 <0.0017 <0.0020 <0.0020 z
Cs-137 <0.0021 <0.0040 <0.0023 <0.0028 <
Ce-141 <0.022 <0.017 <0.016 <0.016 3
Ce-144 <0.014 0.05720.011 <0.018 <0.014 0g

hD-12 Lab Code DAP-312 CAP-456 DAP-595 DAP-738
3Volume (m ) 3469 3710 3694 3791 2

'

>
Sr-89 0.011510.0013 0.014410.0013 <0.0033 <0.0026 r
Sr-90 0.000610.0002 0.0020 0.0003 <0.0009 <0.0013 m

0
Be-7 0.16610.040 0.22010.050 <0.115 <0.060 m

2Nb-95 0.07810.007 0.11010.010 <0.0068 <0.0045
Zr-95 0.05010.009 0.06010.011 <0.0064 <0.0051 m
Ru-103 <0.013 <0.015 <0.0095 <0.0079 m
Ru-106 <0.014 <0.040 <0.023 <0.013
Cs-134 <0.0012 <0.0025 <0.0012 <0.0022
Cs-137 <0.0025 <0.0042 <0.0028 <0.0020
Ce-141 <0.015 <0.019 <0.017 <0.012
Ce-144 0.034 0.007 0.08110.013 0.03410.009 <0.013
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Table 20. (continued)

3Sample Description and Activity (pCi/m )
Location Isotope 1st Q 2nd Q 3rd Q 4th Q

D-13 Lab Code DAP-313 DAP-457 DAP-596 DAP-739
3Volume (m ) 3475 3955 3667 3742

Sr-89 0.007610.0013 0.011210.0012 <0.0032 <0.0014
Sr-90 0.000910.0002 0.001620.0002 0.000710.0003 <0.0007 z

>
Be-7 <0.090 <0.076 <0.087 <0.078 %
Nb-95 0.06610.008 0.079i0.009 0.63610.026 <0.0031 m
Zr-95 0.03610.008 0.04610.010 <0.0096 <0.0067 y
Ru-103 <0.016 <0.014 <0.0054 <0.0051 z
Ru-106 <0.020 <0.031 <0.023 <0.019 m
Cs-134 <0.0014 <0.0029 <0.0012 <0.0019 Z
Cs-137 <0.0019 <0.0033 <0.0023 <0.0017 5
Ce-141 <0.026 <0.014 <0.015 <0.012 3

0Ce-144 <0.017 0.05810.010 <0.017 <0.014
I

D-14 Lab Code DAP-314 DAP-458 DAP-597 DAP-740 m
3Volume (m ) 3297 3717 3731 3669

Sr-89 0.014310.0020 0.012110.0014 <0 0032 <0.0015 r
Sr-90 0.000510.0003 0.001610.0003 <0.0014 <0.0007 W

D
Be-7 (0.099 <0.010 <0.081 <0.051 E
Nb-95 0.07010.010 0.08210.009 <0.0099 <0.0048 o
Zr-95 0.04510.012 0.05110.011 <0.011 <0.0093 8

"
Ru-103 <L.025 <0.015 <0.0096 <0.0092
Ru-106 <0.037 <0.030 <0.015 <0.016
Cs-134 <0.0028 <0.0028 <0.0014 <0.0019 -

Cs-137 <0.0025 <0.0045 <0.0031 <0.0019
Ce-141 <0.029 <0.013 <0.0087 <0.015
Ce-144 <0.023 0.05810.012 0.03410.009 <0.0098
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Table 20. (continued)
| 3Sample Description and Activity (pCi/m )'

Location Isotope 1st Q 2nd Q 3rd Q 4th Q
_

D-15 Lab Code DAP-315 DAP-459 DAP-598 DAP-741
3

| Volume (m ) 3544 3784 3879 3548

Sr-89 0.007510.0018 0.010510.0012 (0.0036 <0.0027'

Sr-90 <0.0004 0.001410.0002 0.000510.0004 <0.0016 z
>

Be-7 <0.093 <0.092 0.12610.031 <0.065 %
Nb-95 0.05410.008 0.08410.010 <0.0065 <0.0071 m

Zr-95 0.04510.011 0.03910.010 <0.0390 <0.0074 y
Ru-103 <0.022 <0.014 <0.0088 <0.0059 z
Ru-106 <0.017 <0.042 <0.013 <0 419 m
Cs-134 <0.0025 <0.0029 <0.0012 (0.0023 Z
Cs-137 <0.0030 <0.0047 <0.0025 <0.0019 $
Ce-141 <0.029 <0.019 <0.0090 <G.0i1 3

0Ce-144 <0.015 0.05810.013 <0.013 <0.015g
I

D-16 Lab Code DAP-316 DAP-460 DAP-599 DAP-i42 m

Volume (m ) 3553 3708 3767 3714 Z3
>

Sr-89 0.010610.0014 0.006210.0011 <0.0036 <0.0029 r

Sr-90 0.000410.0002 0.001310.0002 0.000810.G%4 <0.0017

"
Be-7 <0.10 <0.092 <0.073 0.12010.033
Nb-95 0.05710.009 0.06810.010 <0.0054 <0.0067 o
Zr-95 0.03910.011 <0.022 <0.0071 <0.0031 m

"
Ru-103 <0.020 <0.017 <0.0081 <0.0359
Ru-106 <0.020 <0.028 <0.017 <0.022
Cs-134 <0.0022 <0.0022 <0.0017 <0.0031
Cs-137 <0.0028 <0.0036 <0.0023 <0.0026
Ce-141 <0.025 <0.014 <0.012 <0.0090
Ce-144 <0.017 0.05710.013 <0.011 <0.016

i
|
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Table 21. Charcoal samples, weekly composites from indicator locations
D-4, D-5, D-7, D-11, and D-15; analysis for iodine-131.
Collection: Weekly.

Date Volume I-131 Activity
Collected (m3) (pC1/m3)

1-08-81 1597 <0.006
1-15-81 1693 <0.006
1-22-81 1584 <0.006
1-29-81 1753 <0.006
2-05-81 1428 <0.006
2-12-81 1193 <0.006
2-19-81 2073 <0.006
2-26-81 1408 <0.006
3-05-81 1461 <0.006
3-12-81 1735 <0.006
3-19-81 1631 <0.006
3-26-81 1452 <0.006
4-02-81 1501 <0.006
4-09-81 1442 <0.006
4-16-81 1692 <0.006
4-23-81 1489 <0.006
4-30-81 1494 <0.006

O 5-07-81 1483 <0.006
5-14-81 1484 <0.006
5-21-81 1472 <0.006
5-28-81 1573 <0.006
6-04-81 1446 <0.006
6-11-81 1425 <0.006
6-18-81 1438 <0.006
6-25-81 1443 <0.006
7-02-81 1455 <0.006
7-09-81 1460 <0.006
7-16-81 1628 <0.006
7-23-81 1448 <0.006
7-30-81 1439 <0.006
8-06-81 1457 <0.006
8-13-81 1484 <0.006
8-20-81 1449 <0.006
8-27-81 1464 <0.006
9-03-81 1505 <0.006
9-10-81 1425 <0.006
9-17-81 1411 <0.006
9-24-81 1373 <0.006

10-01-81 1425 <0.006
10-08-81 1429 <0.006
10-15-81 1410 <0.006
10-22-81 1436 <0.006
10-29-81 1451 <0.006O
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Table 21. (continued)

Date Volume I-131 Activity
dCollected (m4) (pCi/m )

11-05-81 1411 <0.006
11-12-81 1440 <0.006
11-19-81 1423 <0.006
11-26-81 1225 <0.006
12-03-81 1625 <0.006
12-10-81 1143 <0.006
12-17-81 1263 <0.006
12-23-81 1228 <0.006
12-31-81 1638 <0.006

O

O
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Table 22. Charcoal samples, weekly composites from control locations

D-8, D-12, and D-14; analysis for iodine-131. Collection: Weekly.

Date Volgme I-131Actjvity
(m ) (pCi/m )Collected

1-08-81 980 <0.01
1-15-81 853 <0.01
1-22-81 856 <0.01
1-29-81 860 <0.01
2-05-81 855 <0.01
2-12-81 853 <0.01
2-19-81 835 <0.01
2-26-81 772 <0.01
3-05-81 739 <0.01
3-12-81 879 <0.01
3-19-81 869 <0.01
3-26-81 878 <0.01
4-02-81 819 <0.01
4-09-81 859 <0.01
4-16-81 851 <0.01
4-23-81 842 <0.01
4-30-81 850 <0.01
5-07-81 859 <0.01

Q'- 5-14-81 853 <0.01
'

5-21-81 850 <0.01
5-28-81 862 <0.01
6-04-81 862 <0.01
6-11-81 862 <0.01
6-18-81 862 <0.01
6-25-81 858 <0.01
7-02-81 863 <0.01
7-09-81 862 <0.01
7-16-81 855 <0.01
7-23-81 859 <0.01
7-30-81 860 <0.01
8-06-81 855 <0.01
8-13-81 875 <0.01
8-20-81 854 <0.01
8-27-81 862 <0.01
9-03-81 857 <0.01
9-10-81 852 <0.01
9-17-81 855 <0.01
9-24-84 844 <0.01

10-01-81 855 <0.01
10-08-81 851 <0.01
10-15-81 847 <0.01
10-22-81 622 <0.01
10-29-81 880 <0.01

O
V

51

_ . - . - - - - _ _
J
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O
Table 22. Charcoal samples, weekly composites from control locations

D-8, D-12, and D-14; analysis for iodine-131. Collection: weekly.

Date Volgme I-131Actjvity
(m ) (pC1/m )Collected

11-05-81 841 <0.01
11-12-81 843 <0.01
11-19-81 840 <0.01
11-26-81 728 <0.01
12-03-81 975 <0.01
12-10-81 855 <0.01
12-17-81 858 <0.01
12-23-81 732 <0.01
12-31-81 973 <0.01

0
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Table 23. Ambient gamma radiation (TLD), monthly exposure.

. Location Location mrem /30 daysa
No. Descr. January Februcry March April May June

-

D-1 Cedar Rapids 7.0 2.5 4.410.8 3.620.6 5.221.4 3.6 0.4 4.210.4

0-2 Marion 8.522.4 5 5 0.8 5.011.0 6.1 1.3 4.120.5 4.720.4
I

D-3 Hiawatha NDa 6.210.9 NDa 6.8 1.2 NDa 4.310.2 >
N

0-4 Morris 4.520.4 4.710.8 3.320.5 5.011.0 3.710.3 4.010.3 m

$D-6 Center Point 7.220.3 5.011.0 4.310.6 6.411.1 4.120.4 4.6 0.4
m

D-7 Shellsberg 5.6 1.3 4.3 0.6 4.020.7 5.4 0.9 NDa 4.510.3 2
5

D-8 brbana 8.621.5 5.922.0 4.410.6 8.722.0 4.410.2 4.8 0.4 j
Z

D-9 Route W26 9.922.9 7.121.1 5.511.2 8.420.9 5.6 0.4 5.8 0.4 g
m

D-10 Atkins 8.0 2.9 5.820.5 4.110.7 7.111.2 4.210.3 5.110.2 Z
>

D-11 Toddville 8.822.7 5.520.8 4.2 0.6 6.620.7 4.710.3 4.620.2 r-
W

D-12 Univ. of Iowa 6.111.8 5.411.5 5.211.2 6.210.7 4.li0.4 4.910.6 n_

Z
D-13 Albrunett 7.111.9 7.712.0 4.5 0.6 7.711.4 5.120.3 5.610.3 o

a
"D-14 Alice 7.822.3 7.121.5 NDa 8.4 1.2 5.0 0.7 5.120.3

D-15 On-Site 5.711.2 7.7 1.3 5.310.6 7.820.9 6.010.5 6.3 0.6

D-16 On-Site 6.1 1.7 5.4tl.1 5.121 3 6.2 0.9 4.610.3 5.li0.5

Mean s.d. 7.2 1.5 5.8 1.1 4.510.7 6.821.2 4.610.7 4.910.6

,
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Table 23. (continued)

mrem /30 days
Location July August September October November December

D-1 4.9 0.4 3.910.4 2.510.9 3.910.6 3.810.3 3.510.2

D-2 4.610.2 4.010.4 3.li0.9 4.710.5 4.110.4 3.910.3

D/3 3.610.3 3.510.4 2.010.8 4.li0.4 3.910.3 3.710.4 z
>

D-4 3.410.4 3.710.4 2.810.9 3.810.5 3.810.3 3.4t0.2 %
m

D-6 3.810.3 3.710.5 2.610.9 4.310.6 4.010.3 3.810.2 d
ZD-7 4.3 0.7 4.210.3 2.510.9 5.0 0.6 4.110.3 3.710.2 m
2

D-8 4.510.4 4.2t0.4 3.0il.3 4.810.5 4.110.3 4.110.3 5.

23

@
D-9 5.410.2 4.720.6 4.210.8 5.710.5 4.410.6 4.4 0.4

ID-10 4.310.5 4.110.5 3.410.9 4.610.5 4.710.3 4.110.3 m
Z

D-11 4.510.3 4.410.4 4.7tl.6 5.110.6 4.510.3 4.410.5 Y
r-

D-12 3.610.3 3.710.5 3.621.0 4.510.8 4.110.4 3.610.4 g

hD-13 4.610.4 4.210.4 4.321.0 4.610.7 4.510.6 4.610.4
O

D-14 4.7i0.3 4.720.3 4.711.1 5.210.5 4.010.2 4.2 0.2 y
'

D-15 5.910.3 5.410.5 4.511.0 5.4i0.5 5.410.3 4.810.2

D-16 4.910.2 4.5i0.4 3.6tl.2 4.510.0 4.710.7 4.110.2

Mean i s.d. 4.5i0.7 4.210.5 3.410.9 4.710.5 4.310.4 4.010.4

!
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Table 23. (continued)

location Location mrem /30 daysa
No. Descr. January February March April May June

a
D-17 0.5 mi N 5.111.9 4.620.8 4.010.6 7.011.4 ND 7.0 0.6

D-18 0.5 mi NNE 4.410.8 6.411.5 4.210.5 5.311.3 4.8 0.3 5.320.4
I

D-19 0.5 mi NE 5.3 1.2 5.120.6 5.410.8 7.021.0 4.720.4 4.910.3 >
p

-
,

D-20 0.5 mi ENE 6.012.2 5.511.5 6.510.9 7.lio.8 4.Si0.3 5.410.3 m
4

0D-21 0.5 mi E 5.022.3 6.0 1.3 5.510.7 6.211.0 4.5 0.4 5.110.3
m

D-22 0.5 mi ESE 4.112.2 5.211.0 5.910.9 6.511.3 4.210.3 4.810.2 2
5

D-23 0.5 mi SE 3.8 1.1 5.310.7 4.610.8 6.710.7 4.410.4 4.410.5 3

E
D-24 0.5 mi SSE 4.311.7 6.110.8 4.610.6 6.911.2 4.510.4 5.410.3 g

a
D-25 0.5 mi S 3.911.7 4.210.8 5.210.7 6.721.6 4.510.4 5.410.3

D-26 0.5 mi SSW 5.710.7 5.711.0 4.310.6 6.922.0 5.010.4 5.510.3 r
W

|D-27 0.5 mi SW 4.711.0 6.410.6 5.G10.8 6.5 1.1 5.210.4 5.4 0.2
,

Z
D-28 0.5 mi WSW 5.711.7 6.610.7 5.010.6 7.2il.4 5.710.2 6.0i0.2 n

a
"

D-29 0.5 mi W 6.412.2 6.910.8 5.910.8 7.611.7 5.510.6 6.210.3

D-30 0.5 mi WNW 6.312.4 7.410.6 4.620.9 8.010.6 5.910.5 5.810.3

D-31 0.5 mi NW 7.211.4 7.310.5 6.010.9 6.011.0 5.810.5 6.410.6

D-32 0.5 mi NNW 7.210.9 6.513.6 5.8i0.9 8.211.7 6.310.9 6.420.4

Mean i s.d. 5.311.1 6.010.9 5.210.8 6.910.7 5.010.7 5.610.7



_

Table 23. (continued)

mrem /30 days
Location July August September October November December

D-17 5.410.3 4.2 0.6 3.911.2 4.5 0.6 4.510.3 4.410.3

D-18 4.610.4 4.3 0.3 3.410.9 4.210.5 4.510.3 4.010.3

D-19 4.910.5 4.5 0.5 3.710.9 4.320.5 4.4 0.2 4.420.3 I
>

D-20 5.010.2 4.710.5 4.811.1 4.8 0.6 4.120.3 4.210.4 %
m

D-21 4.4 0.5 4.410.4 3.611.1 4.3 0.5 4.210.3 4.0 0.3 $
Z

D-22 4.0 0.4 4.010.4 3.810.9 4.510.5 4.0 0.7 4.120.2 m
Z

D-23 4.610.4 4.510.3 3.421.1 5.110.5 3.810.5 3.710.4 5
D.

0g D-24 4.5 0.4 4.3 0.5 4.510.9 5.320.6 4.210.4 4.7 0.6

I
D-25 4.710.4 4.210.5 3.410.9 5.0i0.5 4.3 0.7 4.0 0.2 m

D-26 4.710.4 4.4i0.3 3.610.9 5.7 0.6 3.910.5 4.110.4
r-

D-27 4.310.5 4.120.3 4.110.8 5.210.5 4.010.5 4.310.2 @
iii

D-28 5.110.4 4.410.4 4.8 0.8 5.410.4 4.210.6 4.310.2 Z
n

D-29 4.810.4 5.010.6 3.610.8 5.510.6 4.3 0.5 4.710.3 |

D-30 5.410.6 4.810.6 4.210.9 6.510.6 5.3 0.5 4.810.2

D-31 6.210.4 5.2 0.3 4.510.9 6.220.3 4.910.8 4.410.4

D-32 5.9 0.2 5.310.3 5.011.1 5.910.4 4.210.6 4.810.5

Mean i s.d. 4.910.6 4.510.4 4.010.6 5.2 0.7 4.3 0.4 4.310.3

9 9 9
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Table 23. (continued)

location Location mrem /30 da_ysa -

No. Descr. January February March April May June

D-33 3.0 mi N 5.210.9 5.920.4 4.810.5 6.911.0 4.610.4 5.410.7

D-34 3.0 mi NE 4.910.9 6.910.6 5.711.0 7.311.7 4.710.3 5.410.3
I

D-35 3.0 mi NE 4.911.6 3.710.8 4.611.0 6.211.7 3.910.3 4.620.5 >
P

D-36 3.0'mi NE 7.011.7 6.7tl.8 4.910.7 7.4 1.5 5.210.4 5.710.6 $
0

D-37 3.0 mi E 7.5 2.2 11.612.7 6.lil.1 8.1 1.4 5.810.4 6.310.2 Z
m

D-38 3.0 mi SE 5.711.1 7.3il.8 4.510.8 7.0 1.5 4.910.5 5.010.4

D-39 3.0 mi SE 5.410.4 6.411.6 5.0:0.9 7.811.4 5.510.5 5.810.3 |
hD-40 3.0 mi SE 5.710.4 6.910.9 6.010.8 6.810.8 5.510.2 6.010.2
a

P-41 3.0 mi S 5.011.0 4.710.6 4.810.6 6.121.3 5.010.3 5.610.3

D-42 3.0 mi SW 7.2il.1 4.310.7 4.010.6 6.it1.3 4.5i0.4 4.610.6 F
e

|D-43 3.0 mi SW 5.011.2 NDa 4.1 0.9 5.410.8 4.310.3 5.310.5
Z

D-44 1.0 mi SW 6.612.0 5.110.7 6.010.7 7.111.3 5.110.5 6.310.2 g
"

D-45 1.0 mi SW 7.622.4 7.011.7 5.710.7 7.011.3 5.910.4 6.110.4

D-46 1.0 mi W 6.410.3 6.910.7 5.710.5 7.611.6 5.910.5 7.210.5

D-47 1.0 mi NW 6.610.9 7.6tl.0 5.510.5 8.411.7 6.010.3 6.610.4

D-48 1.0 mi NW 7.?tl.8 8.312.0 5.511.0 6.911.3 5.710.5 6.810.4

Mean i sed. 6.111.0 6.611.9 5.210.7 7.010.8 5.220.6 5.810.8
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Table 23. (continued)

mrem /30 days
Location July August September October November December

D-33 4.710.4 4.2 0.3 3.710.9 6.410.3 3.710.6 3.910.2

D-34 4.610.2 4.110.3 3.711.0 5.210.5 3.610.6 3.710.3

0-35 4.210.2 4.010.5 5.511.0 6.210.3 3.410.5 3.910.5 I
>

D-36 4.810.3 4.4 0.4 5.010.8 NDa 4.610.6 4.510.4 5
N0-37 5.910.5 5.110.5 4.310.9 6.110.5 4.810.7 NDa 0
Z

D-38 5.010.5 3.910.4 3.721.0 5.220.3 3.910.5 3.910.3 m
2

|D-39 5.310.3 4.810.7 4.1 1.0 5.510.4 4.310.6 4.110.2
0$ D-40 5.210.2 4.710.4 NDa 5.410.4 4.310.5 3.910.2 Z
K

D-41 4.610.3 4.410.4 4.011.0 5.210.5 3.610.6 4.110.3 m

D-42 4.910.4 4.110.6 2.810.8 5.710.4 4.010.7 3.910.3
r-

D-43 4.310.4 3.810.5 3.710.9 4.710.3 3.810.5 4.010.3 $
- iii

D-44 5.210.5 NDa 6.211.5 6.410.4 4.410.6 4.8 0.4 2
n

D-45 NDa 4.710.5 S.Sil.1 6.010.5 5.210.6 4.5 0.3 $

D-46 5.910.6 6.310.5 4.810.8 6.310.2 5.510.7 4.610.3

D-47 5.410.3 4.810.3 4.310.8 5.710.2 5.410.5 4.510.4

D-48 5.710.5 5E10.4 4.810.8 5.710.5 4.910.5 4.6i0.3

Mean i s.d. 5.010.5 4.610.6 4.410.9 5.710.5 4.310.7 4.210.4
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Table 23. (continued)

location Location mrem /30 daysa
No. Descr. January February March April May June

D-76 0.5 mi NE 5.210.6 5.7 0.9 4.6i0.6 6.811.4 5.210.4 5.810.5

D-77 0.5 mi NE 4.910.6 5.611.9 4.110.9 5.2i0.8 4.710.3 5.010.6
I

D-78 0.5 mi NE 6.910.5 5.1 1.2 5.511.0 6.821.3 4.220.4 5.210.5 g
r

D-79 0.5 mi E 5.721.4 6.511.0 5.310.9 5.110.9 4.610.4 5.619.2 m

O
D-80 0.5 mi SE 4.510.9 4.921.3 3.510.5 7.4 1.6 3.910.4 5.410.3 Z

m
D-81 0.5 mi SE 5.612.0 5.511.4 3.610.7 NDa 3.810.3 4.610.2 Z

5
D-82 0.5 mi SE 3.910.4 11.211.6 3.810.6 5.911.2 3.810.4 4.510.4 |

Z
D-83 0.5 mi S 5.010.9 4.5 0.5 4.610.6 10.522.5 4.510.3 6.120.3 g

m
D-84 0.5 mi SW 5.011.1 5.411.1 4.510.7 8.111.4 4.810.6 5.810.6

D-85 0.5 mi SW 4.511.0 4.210.6 4.410.7 7.011.7 4.410.4 5.410.3 r
'a
|D-86 0.5 mi SW 5.911.4 6.411.8 5.510.7 6.311.1 5.310.3 5.610.4
Z

D-87 0.5 mi SW 5.710.5 6.110.9 5.5il.0 7.010.7 5.010.3 5.610.4 n
m
"

D-88 0.5 mi W 5.210.6 6.211.3 5.310.6 5.821.3 5.510.5 6.010.6

D-89 0.5 mi W 5.710.6 7.6il.3 5.210.6 6.910.9 6.610.5 6.610.7

D-90 0.5 mi NW 6.410.3 6.8 2.3 6.010.7 7.321.1 7.410.7 6.610.6

D-91 0.5 mi N 5.310.3 5.510.6 4.710.7 6.6t0.9 5.910.5 5.620.5

Mean i s.d. 5.310.7 6.111.6 4.810.8 6.811.3 5.011.0 5.610.6

_ _ _ - - - _ - - _ _



Table 23. (continued)

mrem /30 days
Location July August Sep? ember October November December

D-76 5.110.3 4.610.5 4.210.8 5.310.3 4.5 0.6 4.010.4

D-77 4.410.6 4.3 0.4 3.210.8 5.li0.2 4.420.6 3.710.3
'

D-78 5.310.4 5.010.4 4.321.0 5.010.3 4.610.5 4.210.3
I

D-79 4.610.4 4.410.7 4.110.9 4.910.5 4.710.5 4.310.3 $

hD-80 4.210.5 3.810.5 3.310.8 4.0i0.3 4.210.6 3.720.2

@D-81 3.910.4 3.610.3 3.320.9 4.610.7 4.010.7 3.610.3

D-82 4.010.3 3.310.3 3.111.0 4.510.3 4.0 0.6 3.410.3 }
a

D-83 4.410.2 4.110.4 3.910.8 5.6i0.7 4.310.6 ND

0
ag D-84 ND 4.310.4 3.710.9 5.110.3 4.410.7 3.710.3

hD-85 4.410.4 4.320.4 4.311.2 5.410.4 4.3 0.5 3.910.2

D-86 4.810.4 4.9tl.0 4.010.8 5.210.2 4.8 0.5 4.210.2 h
>

{D-87 5.2 0.4 4.6 0.4 3.910.9 5.410.3 4.510.5 4.510.3

yD-88 5.110.4 4.610.4 3.810.9 6.010.3 4.710.5 4.610.5

D-89 5.710.2 5.010.5 4.810.9 5.920.5 5.110 5 4.720.3 $
m

D-90 6.010.6 5.210.5 4.811.2 6.610.6 5.610.6 4.710.8 m

0-91 5.810.3 4.710.4 4.011.0 5.710.3 4.6 0.5 5.210.5

Mean i s.d. 4.910.6 4.410.5 3.910.s 5.310.6 4.5 0.4 4.210.5

8 ND = No data. TLD's lost in the field.
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Table 24. Ambient gamma radiation (TLD), annual exposure.
.

normalized normalized

Location mrem /365 days to 30 days Location mrem /365 days to 30 days

D-1 55.5i3.4 4.620.3 D-33 ND ND

D-2 58.823.5 4.810.3 D-34 55.415.8 4.6 0.5
D-3 52.814.8 4.310.4 D-35 ND ND

D-4 NDa ND D-36 63.723.4 5.2 0.3
D-6 58.723.4 4.8 0.3 D-37 ND ND

D-7 60.012.0 4.9i0.2 D-38 ND ND

D-8 63.8i2.4 5.210.2 0-39 74.115.8 6.1 0.5
D-9 75.6 4.1 6.210.3 D-40 64.3i4.6 5.3 0.4
D-10 63.6 3.4 5.210.3 D-41 61.5 4.6 5.li0.4

D-11 ND ND D-42 60.115.0 4.910.4
0-12 57.311.9 4.710.2 D-43 58.424.1 4.8 0.3
D-13 70.122.1 5.8 0.2 D-44 70.6 3.2 5.810.3
D-14 ND ND D-45 74.812.1 6.210.2
D-15 83.915.6 6.9i0.5 D-46 77.0 4.6 6.3 0.4
0-16 67.0il.7 5. sic 1 D-47 78.0 3.6 6.410.3

D-48 79.3 5.1 6.5 0.4

Mean i s.d. 63.929.0 5.210.8 Mean i s.d. 68.li8.5 5.620.7

() D-17 73.lt4.9 6.020.4 D-76 69.813.7 5.710.3
0-18 63.512.8 5.2 0.2 0-77 63.0 3.3 5.2 0.3
D-19 61.112.5 5.010.2 D-78 70.525.7 5.810.5
0-20 67.513.9 5.610.3 D-79 55.415.5 4.6i0.5
D-21 64.8 2.7 5.310.2 D-80 61.9 3.2 5.110.3
D-22 64.4i2.8 5.3 0.2 D-81 56.6 2.6 4.7 0.2
D-23 50.515.7 4.210.5 D-82 57.7tl.2 4.710.1
D-24 66.322.5 5.5 0.2 D-83 ND ND

D-25 63.913.1 5.3 0.3 D-84 .61.6 1.8 5.110.2
D-26 61.616.2 5.li0.5 D-85 64.922.4 5.3 0.2
D-27 67.413.4 5.520.3 0-86 70.3 3.2 5.810.3
D-28 74.723.8 6.130.3 D-87 75.lt4.5 6.220.4
D-29 74.4 4.4 6.110.4 D-88 73.7t3.4 6.110.3
0-30 ND :40 D-89 88.922.1 7.3i0.2
D-31 83.li8.6 6.810.7 D-90 74.915.3 6.220.4'

D-32 30.813.5 6.610.3 D-91 76.b 3.1 6.3 0.3

Mean 2 s.d. 64.5 11.9 5.6i0.7 Mean i s.d. 68.119.1 5.610.8

a ND = No data. TLD's lost in the field.
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O
Table 25. Milk samples collected during the non-grazing season, analysis

for Iodine-131. Collection: Monthly, October through April .

Location and Lab Activity (pCi/1)

Date Collected Code I-131

Indicator

Composite ,ba

1-06-81 DMI-1062 <0.4
2-03-81 1098 <0.4
3-03-81 1149 <0.4
4-07-81 1212 <0.4

10-06-81 2064,5 <0.4
11-03-81 2164 <0.4
12-01-81 2222 <0.4

Control

hcmposite

1-06-81 DMI-1063 <0.4
2-03-81 1097 <0.4
3-03-81 1148 <0.4
4-07-81 1211 <0.4

10-06-81 2066 <0.4
11-03-81 2165 <0.4
17-01-81 2223 <0.4

|

|

|

a
| composite of samples from locations D-63, D-72, D-93, D-94, D-96,

b -101, and D-104.D

Composite oaes not include location D-101. Goat was dry in February and

| March.
cComposite of samples from locations D-73 and D-102. Location D-105 replaced'

D-73 on 5-12-81.

|

|
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Table 26. Milk samples collected during the grazing season, analysis for iodine-131 and gamma-
emitting isotopes. Collection: weekly, May through September.

Location and Lab Activity (pCi/1)

Date Collected Code K-40 1-131 Cs-137 Ba-La-140c

D-63

5-05-81 DMI-1251 12501110 <0.4 <15 <15 g
5-12-81 1283 1480 40 <0.4 <15 <15 g
5-19-81 1312 13502160 <0.4 <15 <15 p
5-26-81 1336 13202200 <0.4 <15 <15 m
6-02-81 1363 11702130 <0.4 <15 <15 y
6-09-81 1423 1500 210 <0.4 <15 <15 z
6-16-81 1452 13202140 <0.4 <15 <15 m
6-23-81 1479 12202130 <0.4 <15 <15 2
6-30-81 1513 12301130 <0.4 <15 <15 5 i

7-07-81 1564 14201210 <0.4 <15 <18 3
0

7-14-81 1599 14202150 <0.4 <15 <15

f0 7-21-80 1634 15502150 <0.4 <15 <15

7-28-81 1667 13601200 <0.4 <15 <15 m
8-04-81 1705 1340290 <0.4 <15 <15 g
8-11-81 1758 1120i180 <0.4 <15 <15 y
8-18-81 1789 12802180 <0.4 <15 <15 r-

8-25-81 1818,9 1150150 <0.4 <15 <15 W

9-01-81 1864 1350180 <0.4 <15 <15 0
*

9-08-81 1894 990i140 <0.4 <15 <15

9-15-81 1947 1290 180 <0.4 <15 <16 0
9-22-81 1974 10302190 <0.4 <15 <15 m

' "
9-29-81 2003 1290 210 <0.4 <15 <16

Annual Mean s.d. 1290:140 <0.4 <15 <18

,__

e

w
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Table 26. (continued)

Location and Lab Activity (pC1/1)

Date Collected Code K-40 1-131 Cs-137 Ba-La-140

D-93

5-05-81 DMI-1252 1820t100 <0.4 <15 <15
5-12-81 1284 1920150 <0.4 <15 <15 x
5-19-81 1313 15801150 <0.4 <15 <15 >
5-26-81 1337 16701150 <0.4 <15 <15 %
6-02-81 1364 18301190 <0.4 <15 <15 m
6-09-81 1424 18801220 <0.4 <15 <15 y
6-16-81 1453 19001240 <0.4 <15 <15 Z
6-23-81 1480 16001150 <0.4 <15 <15 m
6-30-81 1514 17101220 <0.4 <15 <15 2
7-07-81 1565 1410 210 <0.4 <15 <15 5
7-14-81 1600 1680 150 <0.4 <15 <20 3

07-21-80 1635 1680i230 <0.4 <15 <15.
a 7-28-81 1668 18601230 <0.4 <15 <15 g

8-04-81 1706 2070 110 <0.4 <15 <15 m
8-11-81 1759 1810190 <0.4 <15 <15 $8-18-81 1790 1620190 <0.4 <15 <15 >
8-25-81 1820 17501100 <0.4 <15 <15 r-
9-01-81 1865 16401200 <0.4 <15 <15 m
9-08-81 1895 15501240 <0.4 <15 <15 0
9-15-81 1948 2030il70 <0.4 <15 <15 E
9-22-81 1975 19001170 <0.4 <15 <15 0
9-29-81 2004 18601160 <0.4 <15 <15 @

Annual Mean i s.d. 17601160 <0.4 <15 <20

|

| O O O-
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i Table 26. (continued)

location and Lab Activity (pCi/l)

Date Collected Code K-40 I-131 Cs-137 Ba-La-140

D-94

5-05-81 DMI-1253 1200 40 <0.4 <15 <15
5-12-81 1285 1340190 <0.4 <15 <15 I
5-19-81 1314 13901200 <0.4 <15 <15 >
5-26-81 1338 1110 130 <0.4 <15 <15 %
6-02-81 1365 12501200 <0.4 <15 <15 m
6-09-81 1425 9701100 <0.4 <15 <15 y
6-16-81 1454 12401130 <0.4 <15 <15 2
6-23-81 1481 880 170 <0.4 <15 <15 m
6-30-81 1515 1510 220 <0.4 <15 <15 Z
7-07-81 1566 5402140 <0.4 <15 <15 5
7-14-81 1601 6301100 <0.4 <15 <15 g
7-21-80 1636 13702140 <0.4 <15 <15 Zcn

'" 7-28-81 1669,70 12201200 <0.4 <15 <15 g
8-04-81 1707 10801170 <0.4 <15 <15 m

%>
8-11-81 1760 1030t170 <0.4 <15 <15
8-18-81 1791 1670150 <0.4 <15 <15
8-25-81 1821 1460150 <0.4 <15 <15 r
9-01-81 1866,67 13401100 <0.4 <15 <15 |9-08-81 1896 15001140 <0.4 <15 <15 g
9-15-81 1949 9801170 <0.4 <15 <15 Z
9-22-81 1976 9601170 <0.4 <15 <15 n
9-29-81 2005 1150 130 <0.4 <15 <15 | ,

Annual Mean i s.d. 11701280 <0.4 <15 <15

.



Table 26. (continued)

Location and Lab Activity (pCi/l)

Date Collected Code K-40 I-131 Cs-137 Ba-La-140

D-101

5-05-81 DMI-1254 2090150 <0.4 <15 <15
5-12-81 1286 21902110 <0.4 <15 <15 z
5-19-81 1315 18601150 <0.4 <15 <15 >
5-26-81 1339 21001250 <0.4 <15 <15 %
6-02-81 1366 17401150 <0.4 <15 <15 m
6-09-81 1426 17701160 <0.4 <15 <15 y
6-16-81 1455 21301250 <0.4 <15 <17 Z
6-23-81 1482 2000i100 <0.4 <15 <15 m
6-30-81 1516 16001150 <0.4 <15 <16 Z
7-07-81 1567 18101230 <0.4 <15 <16 5
7-14-81 1602 1910 240 <0.4 <15 <16 3

7-21-80 1637 21602250 <0.4 <15 <15 0
g 7-28-81 1671 2020i240 <0.4 <15 <15 g

8-04-81 1708,9 2105190 <0.4 <15 <15 m
8-11-81 1761 18201220 <0.4 <15 <15 Z
8-18-81 1792,3 2090160 <0.4 <15 <15 Y
8-25-81 1822 1980190 <0.4 <15 <15 r
9-01-81 1868 19101180 <0.4 <15 <15 m

09-08-81 1897 15901210 <0.4 <15 <15
89-15-81 1950 19302230 <0.4 <15 <17

9-22-81 1977 19501170 <0.4 <15 <15 n
9-29-81 2006 19801240 <0.4 <15 <16 g

Annual Mean i s.d. 19401170 (0.4 <15 <17

|
1

i
,

1
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Table 26. (continued)

Location and Lab Activity (pCf/l)

Date Collected Code K-40 1-131 Cs-137 Ba-La-140

D-104

5-05-81 DMI-1255 1420190 <0.4 <15 <15
g5-12-81c __ ___ __ __ __

5-19-81 1316 15101210 <0.4 <15 <15 >
%5-27-81d -- --- -- -- --

6-02-81 1367 16802170 <0.4 <15 <15 m

6-09-81 1427 12902100 <0.4 <15 <15 y
6-16-81 1456 13801200 <0.4 <15 <16 Z
6-23-81 1483,4 13802140 <0.4 21.8 4.2a <15 m
6-30-81 1517 1210t130 <0.4 <15 <15 2
7-07-81 1568 12601130 <0.4 <15 <16 5
7-14-81 1603 15101210 <0.4 <15 <16 3

0 7-21-80 1638 1400 120 <0.4 <15 <15 @
7-28-81 1672 12602130 <0.4 <15 <15 g
8-04-81 1710 1280190 <0.4 <15 <15 m

8-11-81 1762 15202100 <0.4 <15 <15 3
8-18-81 1794 11601140 <0.4 <15 <15 >
8-25-81 1823 1410180 <0.4 <15 <15 r

9-01-81 1869 11401140 <0.4 <15 <15 m

9-08-81 1898 11602150 <0.4 <15 <15 0
m

9-15-81b __ __ __ __ __

9-22-81 1978 11901140 <0.4 <15 <15 o
9-29-81 2007,8 12301110 <0.4 <15 <15 g

Annual Mean i s.d. 13401150 <0.4 21.814.2 <16

|
a Result represents the average of two analyses.

No collection (milk not available).c No collection because farmer wan out of town.
No collection due to cooler malfunction.
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Table 26. (continued)

location and Lab Activity (pCi/1)

Date Collected Code K-40 1-131 Cs-137 Ba-La-140

Indicator
aComposite

5-05-81 DMI-1259 13901200 <0.4 <15 <15 h
5-12-81 1291 13801190 <0.4 <15 <15 %
5-19-81 1321 1440i200 <0.4 <15 <16 m
5-26-81 1344 13801200 <0.4 <15 <15 y
6-02-81 1372 14802220 <0.4 <15 <15 z
6-09-81 1432 12101130 <0.4 <15 <15 m
6-16-81 1457 1540140 <0.4 <15 <15 2
6-23-81 1492 12002130 <0.4 <15 <15 5
6-30-81 1518 14601200 <0.4 <15 <15 3

07-07-81 1569 16801220 <0.4 <15 <15

f
cn
* 7-14-81 1604 14401150 <0.4 <15 <19

7-21-81 1639 1370i200 <0.4 <15 <16 m
7-28-81 1673 12801180 <0.4 <15 <15 4
8-04-81 1711 14301140 <0.4 <15 <15 g
8-11-81 1763 15502110 <0.4 <15 <15 r-
8-18-81 1795 1410150 <0.4 <15 <15 m
8-25-81 1824 13102160 <0.4 <15 <17 0

*9-01-81 1870 11201160 <0.4 <15 <15
9-08-81 1899 12901130 <0.4 <15 <15 n
9-15-81 1951 11801210 <0.4 <15 <20 m

m9-22-81 1979 8501190 <0.4 <15 <20
9-29-81 2009 10801140 <0.4 <15 <15

Annual Mean i s.d. 13401180 <0.4 <15 <20

0 0 9
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Table 26. (continued)

Location and Lab Activity (pCi/1)

Date Collected Code K-40 1-131 Cs-137 Ba-La-140

Control
b |

Composite

5-05-81 DMI-1258 11601100 <0.4 <15 <18 !
5-12-81 1292 12201120 <0.4 <15 <15 p
5-19-81 1322 1160i130 <0.4 <15 <15 m
5-26-81 1345 12501130 <0.4 <15 <15 y
6-02-81 1373 12501170 <0.4 <15 <15 Z
6-09-81 1433 14601210 <0.4 <15 <16 ,

6-16-81 1460 11801130 <0.4 <15 <15 2
6-23-81 1493 1470i200 <0.4 <15 <16 5
6-30-81 1519 11401120 <0.4 <15 <15 3

|7-07-81 1570,1 1220i200 <0.4 <15 <15
,
e 7-14-81 1605 14201190 <0.4 <15 <15 g

7-21-81 1640 9001100 <0.4 <15 - <15 m
7-28-81 1674 11901130 <0.4 <15 <15 g
8-04-81 1712 1430 110 <0.4 <15 <15 g
8-11-81 1764 16101160 <0.4 <15 <15 r
8-18-81 1796 1500190 <0.4 <15 <15 m

8-25-81 1825 12201150 <0.4 <15 <15 0
9-01-81 1871 1220i150 <0.4 <15 <17 |
9-08-81 1900 12601120 <0.4 <15 <15 o
9-15-81 1952 16701180 <0.4 <15 <15 m

8
9-22-81 1980 15401230 <0.4 <15 <16

9-29-81 2010 17901260 <0.4 <15 <15

Annual Mean i s.d. 13302210 <0.4 <15 <18

a Composite of samples from locations D-72 and D-96.
Composite of samples from locations D-102 and D-73 (before 12 May,1981) and locations D-102
and D-105 (after 12 May,1981).

c Ba-140 minimum sensitivity is at counting tine.
/

_
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Table 26A. Milk samples collected during the grazing season, analysis for strontium-89,
^

strontium-90 and elemental calcium. Collection: (monthly composites May through
September).

Location and Lab Calcium Activity (pCi/1) .

Date Collected Code 9/1 Sr-89 Sr-90

Indicator

D-63 f
N

May Comp. DMI-1381 1.1 <2.8 3.010.5" m
June Comp. 1554 1.1 <1.1 3.410.7 g
July Comp. 1723,24 0.9 <2.4 1.510.7 3 4"
Aug. Comp. 1833 1.0 <1.8 2.110.6 ,
Sept. Comp. 2027 1.3 <3.2 1.7 0.7 Z

5
Annual Mean z s.d. 1.110.1 <3.2 2.310.8 g

f5 D-72
ma

May Comp. DMI-1382 1.1 <3.7 5.810.9
3June Comp. 1555 1.4 <1.2 4.510.8 y

July Comp. 1725 0.5 <2.0 2.0t0.6 r-
Aug. Comp. 1834,35 1.4 <1.4 1.710.3 m

ySept. Comp. 2028 1.3 4.413.4 0.910.6

Annual Mean i s.d. 1.120.4 4.413.4 3.022.1 h
m
#*

D-93

b D
May Comp. DMI-1383 1.4 7.623.5 5.2il.0
June Comp. 1556 1.5 <5.6 5.811.5
July Comp. 1726 1.1 <1.8 4.311.6
Aug. Comp. 1836 1.4 <1.4 3.710.6
Sept. Comp. 2029 0.8 <3.3 5.510.8

Annual Mean i s.d. 1.210.3 7.613.5 4.910.9

-
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Table 26A. (continued)

location and Lab Calcium
_

Activity (pCi/1)

Date Collected Code q/1 Sr-89 Sr-90

D-94 ''

May Comp. DMI-1384 1.0 4.012.7a 4.810.7a ZJune Comp. 1557 1.1 1.6 1.6 4.510.8 p
July Comp. 1727 1.6 <1.8 2.820.9 p
Aug. Comp. 1837 1.3 <1.7 3.610.7 m
Sept. Comp 2030 1.4 <2.8 4.4i0.7 g

2Annual Mean i s.d. 1.310.2 2.821.7 4.0x0.81

kD-96
i

May Comp. DMI-1385 1.1 <0.9 1.910.6 O
M June Comp. 1558 0.9 <1.9 3.610.8 2

hJuly Comp. 1728 1.1 <1.7 1.010.7
Aug. Comp. 1838 1.2 <1.5 0.810.5 z
Sept. Comp. 2031 1.0 <3.1 0.910.6 g ,

r-
Annual Mean i s.d. 1.110.1 <3.1 1.6tl.2 m

D
m
Z
n
m
W

|
;



Table 26A. (continued)

Location and Lab Calcium Activity (pCi/1)

Date Collected Code g/l Sr-89 Sr-90

D-101

May Comp. DMI-1386 1.2 6.2il.8a 3.2t0.5a xJune Comp. 1559,60 0.9 5.112.3 2.610.8 >
July Comp. 1729 1.4 <1.7 2.810.6 N
Aug. Comp. 1839 1.0 <1.4 1.110.5 m
Sept. Comp. 2032 0.9 <3.7 1.810.8 y

fAnnual Mean i s.d. 1.110.2 5.710.8 2.310.8
Z

D-104 g
:o

May Comp. DMI-1388 1.0 <0.9 4.410.8 0y
ZN June Comp. 1562 1.1 <2.5 10.6tl.9
hJuly Comp. 1731 1.3 <1.9 6.811.7

Aug. Comp. 1841 1.2 <1.8 5.710.9 z
Sept. Comp. 2035 1.4 <3.9 6.010.9 g

f*
Annual Mean i s.d. 1.220.2 <3.9 6.712.4 m

9
m
Z
n
m
W

O O O .
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Table 26A. (continued)
,

Location and Lab Calcium Activity (pCi/l)

Date Collected Code 9/1 Sr-89 Sr-90

Control
;l

D-102

May Comp. DMI-1387 1.1 <0.9 1.220.6 !
June Comp. 1561 1.4 <1.8 2.820.9 N
July Comp. 1730 1.2 <1.9 3.710.7 m
Aug. Comp. 1840 1.2 <1.5 1.510.5 y
Sept. Comp. 2033,34 1.2 <3.4 1.710.5 Z

Annual Mean i s.d. 1.210.1 <3.4 2.211.0 E
<

D-105 5
O

fd May Comp. DMI-1389,90 1.2 <0.9 1.410.5
June Comp. 1563 0.8 <1.9 6.711.1 m
July Comp. 1732 1.2 <3.8 1.7i0.9 Z
Aug. Comp. 1842 1.2 <1.7 1.610.6 g
Sept. Comp. 2036 1.0 <3.8 2.910.7 r-

W
Annual Mean s.d. 1.110.2 <3.8 2.922.2 0

$
Oa0ata represents the average of two analyses. m

b #Replaces the former result which was reported in error. Current data represents the average
,

of replicate analyses.

. .

|

!
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Table 27. Well water samples, analysis for gross beta. Collection: Monthly

Location and Lab Gross Beta Location and Lab Gross Beta
Date Collected Code (pCi/1) Date Collected Code (pCi/1)
D-53 D-54

Treated Municipal Inlet to Municipal
Water Water Treatment

2-03-81 DWW-1636 2.720.6 2-03-81 DWW-1637 3.010.6
2-27-81 1871,75 2.410.4 2-27-81 1872 3.8i0.7 I
3-81 2309 2.420.5 3-81 2310 2.210.6 $4-81 2543 2.410.5 4-81 2544 2.210.6 r
5-81 2810 3.110.6 5-81 2811 2.2i0.5 5
6-81 3046 3.410.6 6-81 3047 2.910.5 0
7-81 3453 3.510.6 7-81 3454 3.110.5 Z
8-81 3731 2.810.5 8-81 3732 2.710.6 m
9-81 3999 3.210.7 9-81 4000 3.310.7 2

10-81 4401 1.910.5 10-81 4402 3.610.5 g
11-81 4705 3.o 0.5 11-81 4706,7 3.410.4 0

y 12-81 (1-05-82) 5073 2.710.5 12-81 (1-05-82) 5074 3.710.5 Z
EAnnual Mean i s.d. 2.810.5 Annual Mean i s.d. 3.010.6 m

D-55 D-56a

On-Site Well Test Well r

1-26-81 DWW-1629 1.810.5 2-03-81 DWW-1630 4.2i0.7 $
2-27-81 1865 2.110.4 2-27-81 1866 4.1 0.5 E
3-23-81 2127 <0.8 3-23-81 2128,29 2.4i0.4 Z
4-29-81 2497 2.210.6 4-29-81 2498 5.210.7 Q5-29-81 2812 2.720.7 5-29-81 2813 3.310.5 m
6-29-81 3048 1.5 0.4 6-29-81 3049 3.910.6
7-29-81 3396 1.410.4 7-81 (8-07-81) 3499 6.210.7
8-81 (9-02-81) 3733 1.0 0.4
9-28-81 3993 2.120.6

10-31-81 4359 1.710.4
11-30-81 4681 2.410.5
12-81 (1-05-82) 5075 1.920.5

Annual Mean i s.d. 1.910.5 Annual Mean i s.d. 4.2il.2

O O O
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Table 27. (continued)

location and Lab Gross Beta Location and Lab Gross Beta
Date Collected Code (pCi/1) Date Collected Code (pCi/1)

D-57 D-58
Bull Franz
1-26-81 DWW-1631 1.210.5 1-26-81 DWW-1632 4.420.7
2-27-81 1867 1.6i0.5 2-27-81 1868 4.920.5
3-23-81 2130 1.8 0.6 3-23-81 2131 3.710.6 I
4-29-81 2499 1.710.6 4-29-81 2500,1 5.710.7 k
5-29-81 2814 2.110.6 5-29-81 8215 5.610.8 r
6-29-81 3050 1.710.5 6-29-81 3051 6.3i0.7 5
7-29-81 3397 1.8 0.5 7-29-81 3398 4.810.7 0
8-81 (9-02-81) 3734 1.210.4 8-81 (9-02-81) 3735 5.420.7 2
9-28-81 3994 1.710.6 9-28-81 3995 6.510.8 8

!10-31-81 4360 1.210.4 10-31-81 4361 3.710.6
11-30-81 4682 1.410.4 11-10-81 4683 5.310.6 g-
12-81 (1-05-82) 5076 1.610.5 12-82 (1-05-82) 5077 5.110.7 0

2Annual Mean i s.d. 1.610.3 Annual Mean i s.d. 5.110.9 g
D-59 D-60 |
Frantz Cottage Wiley g
1-26-81 DWW-1633 4.710.7 1-26-81 DWW-1634,35 1.0 0.2 r
2-27-81 1869 4.710.7 2-27-81 1870 1.210.3 m
3-23-81 2132 5.310.7 3-23-81 2133 0.910.5 0
4-29-81 2502 5.010.7 4-29-81 2503 1.110.5 |
5-29-81 2816 5.5 0.8 5-29-91 2817 1.9 0.5 n
6-29-81 3052 3.710.6 6-29-81 3053 1.710.4 m

87-29-81 3399 4.910.7 7-29-81 3400 1.0 0.4
8-81 (9-02-81) 3736 4.110.6 8-81 (9-02-81) 3737,38 2.010.3
9-28-81 3996 3.7 0.7 9-18-81 3997 0.710.4

10-31-81 4362 3.110.5 10-31 81 4363 0.410.3
611-30-81 4684,5 2.410.3 11-81 -- --

b12-81b -- 12-81 __ __--

Annual Mean s.d. 4.311.0 Annual Mean i s.d. 1.210.5
8 This location for ground water was dropped from the sampling program as of 2 September,1981.
Tnis location is temporarily shut off for winter.
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O1Table 28. Well water samples, quarterly ccmposites of monthly samples,
,

analysis for gross beta and tritium.

Location and Lab Activity (pCi/1)

Date Collected Code Gross Beta H-3

D-53

Treated Municipal l

Water.

1st Q, 1981 DWW-2311 3.li0.5 <240
2nd Q, 1981 3189 2.6 0.4 4202160
3rd Q, 1981 4052 3.410.7 <320
4th Q, 1981 5003 3.120.5 <350

Annual Mean i s.d. 3.110.3 4201160

D-54

Inlet to Municipal
Water Treatment

1st Q, 1981 DWW-2312 1.910.4 140 120
2nd Q, 1981 3190,1 3.2r0.4 <330
3rd Q, 1981 4053 3.910.7 <320
4th Q, 1981 5004 4.510.6 <350

Annual Mean s.d. 3.4 1.1 1402120 g
D-55

On-site Well
1st Q, 1981 DWW-2147 1.8i0.5 <210
2nd Q, 1981 3192 1.920.5 <330
3rd Q, 1981 4054 2.220.6 <320
4th Q, 1981 5005 1.8 0.5 <350

Annual Mean i s.d. 1.9i0.2 <350

D-56

Test Well
1st Q, 1981 DWW-2148 3.910.7 170 100
2nd Q, 1981 3193 2.610.6 <330

a3rd Q, 1981 4055,56 10.921.0 <330
b

--4th Q, 1981 --

Annual Mean s.d. 5.323.8 1702100

a Elevated activity due to discharge canal water which was used to prime
b p rtable pump

This location for ground water was dropped from the sampling program
as of 2 September 1981.

O
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Table 28. (continued)

Location and Lab Activity (DCi/1)

Date Collected Code Gross beta H-3

D-57

Bull
1st Q, 1981 DWW-2149 1.510.5 <210
2nd Q, 1981 3194 2.220.5 <330
3rd Q, 1981 4057 1.li0.5 <320
4th Q, 1981 5006 1.6 0.5 3002170

Annual Mean i s.d. 1.610.5 3001170

0-58

Frantz
ist Q, 1981 DWW-2150 6.420.8 <210
2nd Q, 1981 3195 6.010.7 <330
3rd Q, 1981 4058 6.7 0.9 <320
4th Q, 1981 5007 6.710.7 1802170

Annual Mean 2 s.d. 6.510.3 180 170

D-59

Frantz Cottage
1st Q, 1981 DWW-2151 5.5 0.7 3001110
2nd Q, 1981 3196 3.410.6 1401140
3rd Q, 1981 4059 3.6 0.7 <320
4th Q, 1981 5008 3.610.6 <340

Annual Mean i s.d. 4.021.0 220 110

0-60

Willey
1st Q, 1981 DWW-2152 1.410.4 <210
2nd Q, 1981 3197 1.310.5 <270
3rd Q, 1981 4060 0.810.5 <370

a4th Q, 1981 5009 0.4 0.3 3701100

Annual Mean i s.d. 1.0 0.5 370 100

a Results represent October composite only. There were no collections for
November and December bacause this location was temporarily shut off during
winter.

O
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Table 29. Vegetation samples (broad leaf), analysis for iodine-131.
Collection: annually.

Location and Lab Activity (pCi/g) wet

Date Collected Code I-131

Indicator

D-57 6-22-81 DG-131 <0.051

0-58 6-22-81 DG-132 <0.070

D-63 6-22-81 DG-133 <0.043

D-72 6-22-81 DG-134 <0.074

D-93 6-22-81 DG-135 <0.043

D-94 6-22-81 DG-136,7 <0.034

D-96 6-22-81 DG-138 <0.048

O
D-101 6-22-81 DG-139 <0.045

D-104 6-22-81 DG-141 <0.081

Control

D-102 6-22-81 DG-140 <0.054
|

D-105 6-22-81 DG-142 <0.065

|

|

O
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Table 30. Vegetation samples (oats, hay, and corn), analysis for strontium-90
and gamma-emitting isotopes. Collection: annually.

Sample Description and Activity (pCi/g wet) l

|

Indicator I

l
Location D-57 D-58 D-63 D-63
Date Collected 12-05-81 12-05-81 09-22-81 12-05-81
Type Dried corn Dried corn Dried corn Dried corn
Lab Code DVE-143,144 DVE-145 DVE-109 DVE-153

Sr-90 <0.0042 <0.0045 0.34710.025 <0.0091

K-40 2.23i0.33 2.3710.54 16.70 2.80 2.40 0.56
Mn-54 <0.020 <0.029 <0.17 <0.033
Co-58 <0.047 <0.071 <0.33 <0.10
Co-60 <0.028 <0.023 <0.17 <0.013
Nb-95 <0.047 <0.036 <0.59 <0.099
Zr-95 <0.062 <0.048 <0.67 <0.16
Ru-103 <0.076 <0.060 <1.23 <0.12
Ru-106 <0.264 <0.30 <1.15 <0.23
Cs-134 <0.022 <0.025 <0.16 <0.029
Cs-137 <0.031 <0.031 <0.14 <0.026

(' ) Ce-141 <0.095 <0.15 <3.41 <0.53
Ce-144 <0.171 <0.15 <0.12 <0.28

Location D-72 D-72 D-93 D-93
Date Collected 09-22-81 12-05-81 09-22-81 12-05-81
Type Hay Dried corn Hay Dried corn
Lab Code DVE-110,11 DVE-146 DVE-112 DVE-147

Sr-90 0.254 0.023 <0.010 0.25810.022 <0.0040

K-40 15.00 1.80 2.4810.51 13.0911.90 2.4810.53
Mn-54 <0.12 <0.023 <0.090 <0.025
Co-58 <0.36 <0.029 <0.23 <0.048
Co-60 <0.088 <0.011 <0.089 <0.016
Nb-95 <0.45 <0.029 <0.40 <0.048
Zr-95 <0.082 <0.064 <0.56 <0.059
Ru-103 <1.32 <0.065 <1.21 <0.045

'

Ru-106 <0.74 <0.17 <0.68 <0.029
Cs-134 <0.12 <0.025 <0.060 <0.040
Cs-137 <0.076 <0.022 <0.059 <0.029
Ce-141 <2.2 <0.11 <2.79 <0.14
Ce-144 <0.97 <0.16 <0.94 <0.17

() ,
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Table 30. (continued)

Sample Description and Activity (pCi/g wet)

Indicator

Location D-94 D-94 D-96 D-96
Date Collected 09-22-81 12-05-81 09-22-81 12-05-81
Type Hay Dried corn Hay Dried corn
Lab Code DVE-113 DVE-148 DVE-114 DVE-149

Sr-90 0.36320.022 <0.0063 0.164 0.040 <0.0029

K-40 8.33 1.50 2.7710.51 8.3211.70 2.23 0.43
Mn-54 <0.078 <0.025 <0.12 <0.022
Co-58 <0.023 <0.034 <0.19 <0.031
Co-60 <0.073 <0.019 <0.076 <0.033
Nb-95 <0.26 <0.039 <0.56 <0.057
Zr-95 <0.53 <0.064 <0.60 <0.071
Ru-103 <0.60 <0.064 <0.59 <0.096
Ru-106 <0.82 <0.020 <0.74 <0.25
Cs-134 <0.065 <0.022 <0.091 <0.029
Cs-137 <0.090 <0.028 <0.054 <0.047

||hCe-141 <2.64 <0.13 <2.79 <0.16
Ce-144 <0.71 <0.26 <1.02 <0.23

Location D-101 D-104 D-104
,Date Collected 09-22-81 09-22-81 12-05-81
Type Hay Hay Dried corn
Lab Code DVE-115 DVE-117 DVE-151

Sr-90 0.263 0.030 0.773 0.055 <0.030

K-40 13.5321.50 17.04il.90 2.0910.31
Mn-54 <0.070 <0.098 <0.020
Co-58 <0.37 <0.33 <0.033
Co-60 <0.082 <0.15 <0.19
Nb-95 <0.28 <0.91 <0.023
Zr-95 <0.67 <0.47 <0.054
Ru-103 <0.60 <0.79 <0.079
Ru-106 <0.74 <1.15 <0.171
Cs-134 <0.067 <0.11 <0.017 ,

Cs-137 <0.096 <0.11 <0.022
Ce-141 <2.64 <2.33 <0.12
Ce-144 <0.54 <1.26 <0.19

0
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Table 30. (continued)

Sample Description and Activity (pCi/g wet)
___

Control

Location D-105 D-105
Date Collected 09-22-81 12-05-81
Type Hay Dried corn
Lab Code DVE-118 DVE-152

Sr-90 0.20610.023 <0.0036

K-40 10.24 1.80 2.1010.51
Mn-54 <0.067 <0.025
Co-58 <0.37 <0.026
Co-60 <0.067 <0.023
Nb-95 <0.36 <0.036
Zr-95 <0.70 <0.059
Ru-103 <0.71 <0.065
Ru-106 <0.087 <0.30
Cs-134 (0.10 <0.036
Cs-137 <0.12 <0.039
Ce-141 <1.86 <0.17() Ce-144 <0.67 <0.19

Location D-102 D-102
Date Collected 09-22-81 12-05-81
Type Hay Dried corn
Lab Code DVE-116 DVE-150

Sr-90 0.31822.50 <0.0094

K-40 17.54 2.50 1.84i0.38
Mn-54 <0.16 <0.013
Co-58 <0.57 <0.026
Co-60 <0.10 <0.020
Nb-95 <0.45 <0.042
Zr-95 <0.67 <0.070
Ru-103 <1.41 <0.065
Ru-106 <1.30 <0.14
Cs-134 <0.098 <0.031
Cs-137 <0.10 <0.019
Ce-141 <2.63 <0.091
Ce-144 <0.91 <0.19

0
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Table 31. Meat and poultry samples, analysis of edible portion for

gamra-emitting isotopes. Collection: Annually.

Sample Description and Activity (pCi/g wet)

Location D-94
Date Collected 9-08-81
Type Chicken
Lab Code DMe-40

K-40 <1.04
Mn-54 <0.039
Co-58 <0.085
Co-60 <0.016
Nb-95 <0.062
Zr-95 <0.16
Ru-103 <0.20
Ru-106 <0.19
Cs-134 <0.034
Cs-137 <0.024
Ce-141 <0.40
Ce-144 <0.20

0
Location D-102
Date Collected 9-08-81
Type Chicken
Lab Code DME-41

K-40 2.3120.38
Mn-54 <0.025
Co-58 <0.051
Co-60 <0.017
Nb-95 <0.071
Zr-95 <0.14
Ru-103 <0.31
Ru-106 <0.25
Cs-134 <0.034
Cs-137 <0.029
Ce-141 <0.40
Ce-144 <0.25

0
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Table 31. Continued

5 ample Description and Activity (pC1/g wet)

Outside 10 Miles of Plant
Location Carlson Farm Alden Farm
Date Collected 9-14-81 9-25-81
Type Beef Pork
Lab Code DME-45 DME-47

K-40
'

2.99il.10 1.9410.79
Mn-54 <0.079 <0.073
Co-58 <0.16 <0.17
Co-60 <0.050 <0.064
Nb-95 <0.15 <0.30-

Zr-95 <0.60 <0.042
Ru-103 <0.64 <0.37
Ru-106 <0.84 <0.73
Cs-134 <0.057 <0.099
Cs-137 <0.10 <0.060
Ce-141 <1.29 <0.67
Ce-144 <0.67 <0.39

(]) Inside 10 Miles of Plant
Location Burger Siech

| Date Collected 10-02-81 10-16-81
Type Beef Pork
Lab Code DME-43,4 DME-46

K-40 2.1310.23 3.0020.87>

Mn-54 <0.023 <0.071
. Co-58 <0.066 <0.20
( Co-60

'

<0.057 <0.19
<0.029 <0.053

'

Nb-95
Zr-95 <0.077 <0.20
Ru-103 <0.14 <0.33
Ru-106 <0.16 <0.56

| Cs-134 <0.026 <0.093
'

Cs-137 <0.19 <0.078
Ce-141 <0.17 <0.57
Ce-144 <0.13 <0.45

O
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Table 32. Wildlife samples, analysis for gamma-emitting isotopes.
Collection: annually.

Sample Description and Activity (pCi/g wet)

location Inside 10 Miles of Plant
Date Collected 3-15-81
Type Muskrat
Lab Code DWL-14

K-40 3.55 0.46
Mn-54 <0.030
Co-58 <0.12
Co-60 <0.043
Nb-95 <0.11
Zr-95 <0.26
Ru-103 <0.45
ttu-106 <0.32
Cs-134 <0.045
Cs-137 <0.033
Ce-141 <1.40 g
Ce-144 <0.23

I
t
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O Tab!a 33. Soil samples, analysis for strontium-90 and gamma-emitting
isotopes. Collection: tri-annually.

Sample Description and Activity (pCi/g dry)-

Indicator

Location D-15 D-15 D-15
Date Collected 3-20-81 6-22-81 10-12-81
Lab Code DS0-69 D50-110 DS0-146

,

Sr-90 0.0810.01 0.0410.01 0.1310.02

K-40 19.411.1 10.26i2.6 19.922.2
Mn-54 <0.042 <0.051 <0.110,

Co-58 <0.057 <0.056 <0.073
Co-60 <0.071 <0.034 <0.083
Nb-95 0.3810.06 0.77t0.06 <0.23
Zr-95 <0.13 0.3820.07 <0.?3
Ru-103 <0.087 <0.065 <0.25
Ru-106 <0.36 <0.50 <0.90
Cs-134 0.1410.04 <0.030 <0.14
Cs-137 0.3020.05 <0.053 0.6110.10
Ce-141 <0.17 <0.095 <0.37

(]) Ce-144 <0.39 0.4520.13 1.6320.54

Location D-16 D-16 D-16
Date Collected 3-20-81 6-22-81 10-12-81
Lab Code DS0-70 D50-111 050-147

Sr-90 0.0310.01 0.1110.01 0.1320.01

K-40 19.3 1.1 12.9410.73 15.85il.40
Mn-54 <0.039 <0.028 <0.068
Co-58 <0.067 <0.028 <0.084
Co-60 <0.065 <0.040 <0.068
Nb-95 <0.067 0.2210.04 <0.10
Zr-95 (0.15 <0.074 <0.15
Ru-103 <0.056 <0.057 <0.17

~

Ru-106 <0.36 <0.32 <0.52
Cs-134 <0.070 <0.048 <0.088
Cs-137 <0.046 0.4520.04 0.7420.08
Ce-141 <0.14 <0.12 <0.36
Ce-144 <0.25 <0.22 <0.48

0
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Table 33. (continued)

Sample Description and Activity (pCi/g dry)

Indicator

Location D-57 D-57 D-57
Date Collected 6-22-81 10-12-81 NCa

Lab Code DS0-112 0S0-148

Sr-90 0.1210.01 0.13 0.02

K-40 20.0021.30 19.7112.10
Mn-54 <0.048 <0.099
Co-58 <0.073 <0.16
Co-60 <0.054 <0.087
Nb-95 0.3810.07 0.4410.10
Zr-95 <0.15 <0.30
Ru-103 <0.12 <0.17
Ru-106 <0.81 <1.04
Cs-134 <0.043 <0.081
Cs-137 0.5620.06 0.61 0.09
Ce-141 <0.25 <0.33
Ce-144 <0.43 <0.62

O
Location D-58 D-58 D-58
Date Collected 3-20-81 6-22-81 10-12-81
Lab Code DS0-71 DS0-113 DS0-149

Sr-90 0.14i0.02 0.0220.01 0.1220.01

K-40 20.4010.75 20.3221.30 18.91 1.60
Mn-54 <0.048 <0.050 <0.068

i Co-58 <0.033 <0.053 <0.090
Co-60 <0.059 <0.050 <0.10
Nb-95 0.1710.05 0.4810.07 <0.15
Zr-95 <0.099 0.3320.08 <0.19
Ru-103 <0.067 <0.082 <0.19
Ru-106 <0.29 <0.39 <0.82
Cs-134 0.10t0.02 <0.037 <0.13
Cs-137 0.6910.04 0.7420.07 0.5110.08
Ce-141 <0.17 <0.20 <0.33
Ce-144 <0.19 <0.46 <0.43r

l
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Table 33. (continued)

Sample Description and Activity (pCi/g dry)

Indicator
,

location D-63 0-63 0-63
Date Collected 3-20-81 6-22-81 10-12-81
Lab Code DS0-72 DS0-114 DS0-150

Sr-90 0.1220.01 0.17t0.01 0.1210.02

K-40 14.2520.88 21.5621.20 20.921.80
Mn-54 <0.082 <0.039 <0.13
Co-58 <0.067 <0.053 <0.10
Co-60 <0.054 <0.039 <0.088
Nb-95 <0.11 0.35i0.05 <0.20
Zr-95 <0.25 0.3010.08 <0.21
Ru-103 <0.16 <0.093 <0.29
Ru-106 <0.53 <0.45 <1.1
Cs-134 <0.051 <0.033 r.0.12
Cs-137 0.3210.04 0.6910.06 ,.45 0.08

Ce-141 <0.23 <0.19 <0.37
Ce-144 <0.28 <0.34 <0.57

Location D-72 0-72 D-72
Date Collected 3-20-81 6-22-81 10-12-81
Lab Code D50-73,74 0S0-115 050-151,2

Sr-90 0.1120.01 0.17i0.01 0.12 0.02

K-40 18.6311.20 20.6321.50 19.4611.60
Mn-54 <0.050 <0.062 <0.096
Co-58 <0.10 <0.071 <0.098
Co-60 <0.055 0.2810.08 <0.093
Nb-95 <0.12 0.2810.08 <0.16
Zr-95 <0.19 <0.17 <0.19
Ru-103 <0.11 <0.15 <0.20
Ru-106 <0.54 <0.53 <0.81
Cs-134 <0.037 <0.096 <0.095
Cs-137 0.50 0.06 0.69i0.08 0.4010.06
Ce-141 <0.28 <0.25 <0.48
Ce-144 <0.29 <0.57 <0.40

0
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Table 33. (continued)

Sample Description and Activity (pCi/g dry)

Indicator
'

Location D-93 D-93 0-93
Date Collected 3-20-81 6-22-81 10-12-81
Lab Code DS0-76 DS0-116 DS0-153

Sr-90 0.2210.02 0.17 0.02 0.0420.02

K-40 26.12tl.30 19.17 1.20 17.68 1.30
Mn-54 <0.071 <0.047 (0.037
Co-58 <0.063 <0.042 <0.084
Co-60 <0.098 <0.064 <0.056
Nb-95 0.3020.08 0.19 0.05 <0.090
Zr-95 <0.20 <0.13 <0.15
Ru-103 <0.19 <0.12 <0.099
Ru-106 <0.54 <0.36 <0.51
Cs-134 <0.078 <0.051 <0.053
Cs-137 0.7910.07 0.5110.05 0.59i0.06
Ce-141 <0.26 <0.16 <0.19
Ce-144 <0.33 <0.22 <0.28

O Location D-94 D-94 D-94
Date Collected 3-20-81 6-22-81 10-12-81
Lab Code DS0-77 DS0-117,8 DS0-154

Sr-90 0.13i0.01 0.2810.01 0.2210.03

K-40 23.1611.40 21.01i0.93 14.73tl.70
Mn-54 <0.062 <0.047 <0.045
Co-58 <0.054 <0.070 <0.11

| Co-60 <0.071 <0.048 <0.12
Nb-95 <0.074 <0.10 <0.12
Zr-95 <0.091 <0.12 <0.23
Ru-103 <0.057 <0.12 <0.17
Ru-106 <0.59 0.64i0.15 <0.64
Cs-134 <0.037 <0.026 <0.073
Cs-137 0.6010.07 0.3920.04 1.16 0.12
Ce-141 <0.068 <0.19 <0.31
Ce-144 <0.31 <0.22 <0.60

1
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Table 33. (continued)

Sample Description and Activity (pCi/g dry)

Indicator

Location D-96 D-96 D-96
Date Collected 3-20-81 6-22-81 10-12-81
Lab Code DS0-78 DS0-119 050-155

Sr-90 0.1710.01 0.2010.02 0.0910.01

K-40 23.83 1.20 19.50tl.30 22.85 1.28
Mn-54 <0.071 <0.064 <0.070
Co-58 <0.056 <0.054 <0.012
Co-60 <0.081 <0.062 <0.056
Nb-95 0.2410.07 0.5110.08 0.29 0.08
Zr-95 <0.20 <0.20 <0.22
Ru-103 <0.13 <0.14 <0.19
Ru-106 <0.42 <0.45 <0.58
Cs-134 <0.73 <0.045 <0.084
Cs-137 0.6210.06 0.65 0.07 0.6210.06
Ce-141 <0.25 <0.22 <0.37

|||Ce-144 <0.29 <0.43 <0.40

Location 0-101 0-101 D-101
Date Collected 3-20-81 6-22-81 10-12-81
Lab Code D50-79 DS0-120 D50-156

Sr-90 0.14i0.01 0.13 0.01 0.11 0.01

K-40 16.7810.93 17.1221.20 15.5911.32
Mn-54 <0.065 <0.062 <0.054
Co-58 '0.047 <0.046 <0.081
Co-60 <0.073 <0.053 <0.11
Nb-95 <0.093 0.2610.06 <0.12
Zr-95 <0.16 0.3610.10 <0.19
Ru-103 <0.011 <0.12 <0.26
Ru-106 <0.37 <0.37 <0.63
Cs-134 <0.047 <0.036 <0.071
Cs-137 0.6010.05 0.4810.06 0.7110.08
Ce-141 <0.14 <0.23 <0.42
Ce-144 <0.23 <0.39 <0.51

O
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Table 33. (continued)

Sample Description and Activity (pCi/g dry)

Indicator
.

Location D-104 D-104 D-104
Date Collected 3-20-81 6-22-81 10-12-81
Lab Code DS0-81 DS0-122 0S0-158

Sr-90 0.0610.01 0.15 0.01 0.0310.01

K-40 11.7710.85 16.81 3.1 15.17tl.20
Mn-54 <0.036 <0.034 <0.033
Co-58 <0.037 <0.023 <0.088
Co-60 <0.045 <0.031 <0.050
Nb-95 0.1420.04 0.10 0.02 <0.065
Zr-95 <0.098 <0.078 <0.18
Ru-103 <0.074 <0.030 <0.16
Ru-106 <0.26 <0.28 <0.37
Cs-134 <0.034 <0.030 <0.059

'

Cs-137 0.5910.05 0.3110.03 0.18 0.05
Ce-141 <0.12 <0.059 <0.22
Ce-144 <0.19 <0.19 <0.28-

0
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Table 33. (continued)

Sample Description and Activity (pCi/g dry)

__
Control

Location D-73 D-105b D-105
Date Collected 3-20-81 6-22-81 10-12-81
Lab Code DS0-75 DS0-123 DS0-159

Sr-90 0.1210.07 0.2110.02 0.16 0.02

K-40 15.4910.77 25.621.53 23.8112.10
Mn-54 <0.039 <0.070 <0.10
Co-58 <0.039 <0.067 <0.13
Co-60 <0.034 <0.076 <0.093
Nb-95 0.2810.05 0.2710.08 <0.28
Zr-95 <0.12 <0.15 <0.33
Ru-103 <0.096 <0.12 <0.54
Ru-106 <0.25 <0.79 <1.09
Cs-134 <0.25 0.2010.05 <0.13
Cs-137 0.3010.04 1.110.1 0.7710.11
Ce-141 <0.14 <0.17 <0.60
Ce-144 <0.23 <0.40 <0.79 ggg

Location D-102 D-102 D-102
Date Collected 3-20-81 6-22-81 10-12-81
Lab Code DS0-80 DS0-121 0S0-157

Sr-90 0.07t0.01 0.05 0.02 0.1120.02

K-40 16.3011.10 13.1210.85 16.85 1.50
Mn-54 <0.051 <0.050 <0.11
Co-58 <0.062 <0.050 <0.12
Co-60 <0.071 <0.037 <0.072
Nb-95 <0.11 <0.060 <0.18
Zr-95 <0.19 <0.11 <0.33
Ru-103 <0.15 <0.065 <0.28
Ru-106 <0.37 <0.25 <0.79
Cs-134 <0.034 <0.031 <0.077
Cs-137 0.3810.05 0.2310.03 0.5910.08
Ce-141 <0.22 <0.12 <0.59
Ce-144 <0.28 <0 19 <0.56

a NC = No collection for the month of March because of frozen ground.
Location D-105 replaced D-73 on 5-12-81.

O
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O
Table 33A. Special soil samples, analysis for strontium-90 and gamma-

emitting isotopes (special collection).

Sample Description and Activity (pC1/g dry)

Location North Change House SW Machine Shop 300'
Date Collected 8-19-81 8-19-81
Lab Code DS0-133 DS0-134

Sr-90 0.0610.01 0.12t0.01

K-40 23.20 1.80 25.38il.50
Mn-54 <0.079 <0.091
Co-58 <0.096 <0.073
Co-60 <0.079 <0.12
Nb-95 0.3210.07 0.3110.07
Zr-95 <0.15 <0.17
Ru-103 <0.064 <0.076
Ru-106 <0.49 <0.50
Cs-134 <0.11 <0.084

. Cs-137 0.28 0.06 0.7310.07
! Ce-141 <0.186 <0.17

Ce-144 1.50 0.40 <0.39()
Location W of Cooling Tower 200' W Turbine Bldg. 300'
Date Collected 8-19-81 8-19-81
Lab Code DS0-135 DS0-136

Sr-90 0.0110.01 0.14 0.01

K-40 13.66il.10 21.9521.20
Mn-54 <0.048 <0.064
Co-58 <0.040 <0.073
Co-60 (0.058 <0.081
Nb-95 0.2310.04 <0.11
Zr-95 <0.13 <0.12
Ru-103 <0.054 <0.11
Ru-106 <0.047 <0.39
Cs-134 <0.059 <0.071
Cs-137 0.1310.04 0.5610.06
Ce-141 <0.084 <0.12
Ce-144 <0.45 <0.36

O
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Table 34. Surface water samples, analysis for gamma-emitting isotopes.
Collection: Monthly

Location Sample Description and Activity (pC1/1)

Lewis Access

Control

0-49 Date Collected 1-26-81 6-01-81 9-28-81
Lab Code DSW-1622 DSW-2802 DSW-3985

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <15 <15
Zr-95 <15 <15 <15
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

D-49 Date Collected 2-27-81 6-29-81 10-31-81
Lab Code DSW-1858 DSW-3038 DSW-4351

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <19 <15
Zr-95 <15 <28 <26 |||
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

D-49 Date Collected 3-23-81 7-29-81 11-30-81
Lab Code DSW-2122 DSW-3388 DSW-4673,4

Mn-54 <15 <15 <15

Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <15 <15

aZr-95 <20 <15 <15
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

| D-49 Date Collected 4-29-81 9-02-81 12-81
Lab Code DSW-2489,90 DSW-3723 NS

Mn-54 <15 <15
Co-58 <15 <15

l Co-60 <15 <15
' - Nb-95 <15 (15

Zr-95 <15 <15
Cs-134 <15 <15
Cs-137 <15 <15

|h|
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Table 34. (continued)

Location Sample Description and Activity (pCi/l)

Plant Intake
Indicator

D-50 Date Collected 1-26-81 6-01-81 9-28-82
Lab Code DSW-1623 DSW-2803 DSW-3986,7

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <15 <20
Zr-95 <15 <15 <28
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

D-50 Date Collected 2-27-81 6-29-81 10-31-81
Lab Code DSW-1859 DSW-3039 DSW-4352

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <15 <15
Zr-95 <15 <15 <26() Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

D-50 Date Collected 3-23-81 7-29-81 11-30-81
Lab Code DSW-2123 DSW-3389 DSW-4675

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <15 <15
Zr-95 <15 <15 <17
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

D-50 Date Collected 4-29-81 9-02-81 1-05-82
Lab Code DSW-2491 DSW-3724 DSW-5066

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <15 <15
Zr-95 <15 <15 <20
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

0
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Table 34. (continued)

Sample Description and Activity (pCi/l)

Plant Discharge

Indicator

D-51 Date Collected 1-26-81 6-01-81 9-28-81
Lab Code DSW-1624 DSW-2804 DSW-3988

Mn-54 <15 <15 <15
Co-58 <15 <15 <15

Co-60 <15 <15 <15
Nb-95 <15 <15 <21

Zr-95 <15 <15 <27

Cs-134 <15 <15 <15

Cs-137 <15 <15 <15

D-51 Date Collected 2-27-81 6-29-81 10-31-81
Lab Code DSW-1860 DSW-3040 DSW-4353

Mn-54 <15 <15 <15
Co-58 <15 <18 <15

Co-60 <15 <15 fi5
Nb-95 <15 <22 <15

Zr-95 <15 <26 <25 |||
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

D-51 Date Collected 3-23-81 7-29-81 11-30-81
Lab Code DSW-2124 DSW-3390 DSW-4676

Mn-54 <15 <15 <15

Co-58 <15 <15 <15

Co-60 <15 <15 <15
Nb-95 <15 <15 <15

Zr-95 <15 <22 <16

Cs-134 <15 <15 <15

Cs-137 <15 <15 <15

D-51 Date Collected 4-29-81 9-02-81 1-05-82
Lab Code DSW-2492 DSW-2725,26 DSW-5067,8

Mn-54 <15 <15 <15

Co-58 <15 <15 <15

Co-60 <15 <15 <15
Nb-95 <15 <15 <15

Zr-95 <17 <15 <15

Cs-134 (15 <15 <15

Cs-137 <15 <15 <15

0
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() Table 34. (continued)

Sample Description and Activity (pCi/1)

Cedar Rapids
City Park
Indicator

D-52 Date Collected 1-26-81 6-01-81 9-28-81
Lab Code DSW-1625 DSW-2805 DSW-3989

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <15 <18
Zr-95 <15 <15 <25
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

D-52 Date Collected 2-27-81 6-29-81 10-31-81
Lab Code DSW-1861,74 DSW-3041 DSW-4354,55

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <24 <15

~%
(\ J

Zr-95 <15 <31 <20
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

D-52 Date Collected 3-23-81 7-29-81 11-30-81
Lab Code DSW-2125 DSW-3391 DSW-4677

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <15 <15
Zr-95 <15 <15 <15
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

D-52 Date Collected 4-29-81 9-02-81 1-05-82
Lab Code DSW-2492 DSW-3727 DSW-5069

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <15 <15
Zr-95 <17 <15 <15
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

O
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Table 34. (continued)

Location Sample Description and Activity (pC1/1)

Farm Pond

Control

0-73 Date Collected 1-26-81 6-01-81 9-28-81
Lab Code DSW-1626 DSW-2806 DSW-3990

Mn-54 <15 <15 <15

Co-58 <15 <15 <15

Co-60 <15 <15 <15

Nb-95 <15 <15 <15

Zr-95 <15 <15 <15

Cs-134 <15 <15 <15

Cs-137 <15 <15 <15

D-73 Date Collected 2-27-81 6-29-81 10-31-81
Lab Code DSW-186E DSW-3042 DSW-4356

Mn-54 <15 <15 <15
Co-58 <15 <15 <15

Co-60 <15 <15 <15

Nb-95 <15 <15 <15

Zr-95 <15 <17 <16 m
Cs-134 <15 <15 <15 W
Cs-137 <15 <15 <15

0-73 Date Collected 3-23-81 7-29-81 11-30-81
Lab Code DSW-2126 DSW-3392 DSW-4678

Mn-54 <15 <15 <15

Co-58 <15 <15 <15

Co-60 <15 <15 <15

Nb-95 <15 <15 <15

Zr-95 <15 <17 <15

Cs-134 <15 <15 <15

Cs-137 <15 <15 <15

0-73 Date Collected 4-29-81 9-02-81 5-05-82
Lab Code DSW-2494 DSW-3728 DSW-5070

Mn-54 <15 <15 <15
Co-58 <15 <15 <15

Co-60 <15 <15 <15
Nb-95 <15 <15 <15

Zr-95 <15 <15 <15

Cs-134 <15 <15 <15

Cs-137 <15 <15 <15

0
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() Table 34. (continued)

Location Sample Description and Activity (pC1/l)

Pleasant Creek

Indicator
D-99 Date Collected 1-26-81 6-01-81 9-28-81

Lab Code DSW-1627 DSW-2807,8 DSW-3991

Mn-54 N <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <15 <15
Zr-95 <15 <15 <25
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

D-99 Date Collected 2-27-81 6-29-81 10-31-81
Lab Code DSW-1863 DSW-3043 DSW-4357

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15

'

Nb-95 <15 <15 <15
Zr-95 <15 <16 <20
Cs-134 <15 <15 <15() Cs-137 <15 <15 <15,

D-99 Date Collected 3-23-81 7-29-81 11-30-81
'

Lab Code DSW-2134 DSW-3393 DSW-4679

Mn-54 <15 <15 <15
Co-58 <15 <1b <15
Co-60 <15 <15 <15 .

Nb-95 <20 <15 <15
Zr-95 <15 <15 <15
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

D-99 Date Collected 4-29-81 9-02-81 1-05-82
Lab Code DSW-2495 DSW-3729 DSW-5071

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <15 <15
Zr-95 <15 <15 <15
Cs-134 <15 <15 <15
Cs-137 <15 <15 <15

(.9_/
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Table 34. (continued)
_

Location Sample Description and Activity (pCi/1)

Park Pond

Indicator
D-103 Date Collected 1-26-81 6-01-81 9-28-81

Lab Code DSW-1628 DSW-2809 DSW-3992

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <15 <16
Zr-95 <15 <15 <24
Cs-134 <15 <15 <15

Cs-137 <15 <15 <15

D-103 Date Collected 2-27-81 6-29-81 10-31-81
Lab Code DSW-1864 DSW-3044,5 DSW-4358

Mn-54 <15 <15 <15

Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <21 <15

Zr-95 <15 <29 <26

Cs-134 <15 <15 <15 (|)
Cs-137 <15 <15 <15

0-103 Date Collected 3-23-81 7-29-81 11-30-81
Lab Code DSW-2135 DEJ-3394,5 DSW-4680

Mn-54 <15 <15 <15
Co-58 <15 <15 <15
Co-60 <15 <15 (15
Nb-95 <15 <15 <15

Zr-95 (15 <15 <16

Cs-134 <15 <15 <15

Cs-137 <15 <15 <15

D-103 Date Collected 4-29-81 9-02-81 1-05-82
Lab Code DSW-2496 DSW-3730 DSW-5072

Mn-54 <15 <16 <15
Co-58 <15 <15 <15
Co-60 <15 <15 <15
Nb-95 <15 <15 <19
Zr-95 <15 <15 <15

Cs-:_34 <15 <15 <15

Cs '.37 <15 <15 <15

NS = No sample. Access to location 49 was blocked.

O
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Table 35. Surface water samples, quarterly composites of monthly samples,

analysis for gross beta, tritium, strontium-89, and strontium-90.

Location and Lab
Period Collected Code Gross 8 eta H-3 Sr-89 Sr-90

Indicator
D-50

1st Q, 1981 DSW-2142 4.320.7 2201100 <10 <2
2nd Q, 1981 3213 6.410.8 2602140 <10 <2
3rd Q, 1981 4062 6.420.7 <320 <10 <2

4th Q, 1981 5011 2.920.6 210il70 <10 <2

Annual Mean s.d. 5.021.7 230230 <10 <2

0-51

1st Q, 1981 DSW-2143 4.520.7' <210 <10 <2

2nd Q, 1981 3214 7.510.9 <270 <10 <2

3rd Q, 1981 4063 6.4i0.8 <320 <10 <2

4th Q, 1981 5012,13 3.210.4 <270 <10 <2

Annual Mean 2 s.d. 5.411.9 <340 <10 <2

1 O 2
1st Q, 1981 DSW-2144 5.620.8 170il::0 <10 <2

2nd Q, 1981 3215 6.310.8 <270 <10 <2

3rd Q, 1981 4064 6.210.7 <320 <10 52

4th Q, 1981 5014 4.120,7 3002140 <10 <2

Annual Mean i s.d. 5.6tl.0 240290 <10 <2

0-99

1st Q, 1981 DSW-2145 7.020.8 190 100 <10 <2

2nd Q, 1981 3216 7.910.9 <270 <10 <2
s

3rd Q, 1981 4065 7.110.8 <330 <10 <2
4th Q, 1981 5015 7.420.8 <270 <1Q <2

Annual Mean i s.d. 7.4i0.4 190 100 <10 <2

Control

0-49

1st Q, 1981 DSW-2141 5.310.7 1701100 <10 <2

2nd Q, 1981 3212 6.710.8 <270 <10 <2

3rd Q, 1981 4061 5.110.7 3102270 <10 <2

4th Q, 1981 5010 5.3i0.8 <270 <10 <2

Annual Mean 2 s.d. 5.610.7 2402100 <10 <2

- _.
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Table 36. Fish samples, analysis of edible portion for gamma-emitting

isotopes. Collection: semi-annually.

Sample Description and Activity (pCi/g wet)
_

Indicator

Location D-61 D-61 D-61
Date Collected 6-02-81 6-02-81 11-17-81

'

Type 1 Carp 3 River Carpsuckers 5 Carp
Lab Code DF-93 DF-94a DF-234

K-40 2.23t0.39 2.6710.45 3.0920.59
Mn-54 <0.029 <0.019 <0.029
Co-58 <0.037 <0.042 <0.040
Co-60 <0.019 <0.023 <0.017
Nb-95 <0.057 <0.034 <0.031
Zr-95 <0.074 <0.10 <0.079
Ru-103 <0.090 <0.056 <0.056
Ru-106 <0.17 <0.25 <0.28
Cs-134 <0.019 <0.025 <0.029
Cs-137 <0.028 <0.022 <0.023
Ce-141 <0.12 <0.12 <0.095 m
Ce-144 <0.14 <0.20 <0.17 W

Location D-61 D-61 0-61
Date Collected 11-17-81 11-17-81 11-17-81
Type 1 Big Mouth Buffalo 7 River Carpsucker 4 Carp
Lab Code DF-235 DF-236 DF-237

K-40 3.0620.93 2.3210.48 3.0113.57
Mn-54 <0.071 <0.17 <0.025
Co-58 <0.090 <0.048 <0.042
Co-60 <0.096 <0.017 <0.016
Nb-95 (0.10 <0.031 <0.039
Zr-95 <0.310 <0.070 <0.076
Ru-103 <0.23 <0.047 <0.053
Ru-106 <0.56 <0.26 <0.20
Cs-13a <0.060 <0.043 <0.02-
Cs-137 <0.090 <0.031 <0.020
Ce-141 <0.31 <0.099 <0.087
Ce-144 <0.62 <0.17 <0.25

_

a Samples DF-94, 98, and 99 were combined for analysis (under the lab code
DF-94) because the volume of each sample alone was insufficient for gamma
analysis.

O
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Table 36. (continued)

Sample Description and Activity (pC1/g wet)

Indicator

Location D-61 D-61
Date Collected 11-17-81 11-17-81
Type 5 Big Mouth Buffalo 9 River Carpsucker
Lab Code DF-238 DF-239,40

K-40 3.0410.59 2.9720.32
Mn-54 <0.015 <0.023
Co-58 <0.025 <0.059
Co-60 <0.037 <0.034
Nb-95 <0.034 <0.040
Zr-95 <0.091 <0.095
Ru-103 <0.073 <0.20
Ru-106 <0.23 <0.22
Cs-134 <0.025 <0.037
Cs-137 <0.025 <0.017
Ce-141 <0.13 <0.22
Ce-144 <0.23 <0.25

O
Control

Location D-49 D-49
Date Collected 6-02-81 6-02-81
Type Carp 2 River Carpsuckers
Lab Code DF-95 DF-96u

K-40 4.2610.74 2.05i0.29
Mn-54 <0.037 <0.028
Co-58 40.071 <0.039
Co-60 <0.029 <0.022
Nb-95 <0.087 <0.048
Zr-95 <0.10 <0.071
Ru-103 <0.079 <0.057
Ru-106 <0.23 <0.25
Cs-134 <0.025 <0.028
Cs-137 <0.026 <0.019
Ce-141 <0.16 <0.11
Ce-144 <0.28 <0.11

b Samples DF-96 and 100 were combined for analysis (under the lab code
DF-96) because the volume of each sample alone was insufficient for gamma
analysis.
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Table 37. Periphyton samples, analysis for gamma-emitting isotopes.

Collection: Qua rterly.

Sample Description and Activity (pC1/g wet).

Indicator

Location D-61 D-61
Date Collected 2-20-81 5-20-81

.

Lab Code DB0-26a DB0-31

X-40 <17.40 4.3111.60
Mn-54 <0.60 <0.16
Co-58 <1.01 <0.34
Co-60 <0.57 <0.099
Nb-95 <1.55 0.8410.20
Zr-95 <2.79 <0.76
Ru-103 <2.32 <0.45
Ru-106 <6.66 <1.05
Cs-134 <0.53 <0.17
Cs-137 <0.76 <0.10
Ce-141 <4.96 <0.65
Ce-144 <2.48 <0.79 |||

Location D-61 D-61
Date Collected 8-18-31 11-16-81

Lab Code DB0-41 DBO-51

K-40 6.28 1.20 2.17 1.80
Mn-54 <0.11 <0.16
Co-58 <0.14 <0.23
Co-60 <0.12 <0.14
Nb-95 <0.23 <0.33
Zr-95 <0.45 <0.50
Ru-103 <0.31 <0.36
Ru-106 <1.16 <1.71

,

Cs-134 <0.084 <0.19
Cs-137 <0.11 <0.19
Ce-141 <0.81 <0.79
Ce-144 <0.48 <0.56

9
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Table 37. (continued)

Sample Description and Activity (pC1/g wet)

Control

Location D-49 D-49
Date Collected 2-20-81 5-20-81

aLab Code DB0-25 080-30

K-40 9.61 6.20 2.61 0.99
Mn-54 <0.78 <0.096
Co-58 <1.22 <0.13
Co-60 <0.98 <0.11
Nb-95 <2.64 0.6810.15
Zr-95 <2.79 <0.39
Ru-103 <3.10 <0.31,

Ru-106 <5.58 <0.65
Cs-134 <0.96 <0.087
Cs-137 2.9420.59 <0.071,

Ce-141 <5.74 <0.87
Ce-144 <4.34 <0.62

O
Location D-49 D-49
Date Collected 8-18-81 11-16-81

Lab Code DB0-40 DB0-50

K-40 2.9710.68 3.57 1.20
Mn-54 <0.050 <0.11
Co-58 <0.068 <0.16
Co-60 <0.056 <0.096
Nb-95 0.2420.05 <0.26
Zr-95 <0.13 <0.26
Ru-103 <0.068 <0.28
Ru-106 <0.32 <0.95
Cs-134 <0.043 <0.11
Cs-137 <0.074 <0.12
Ce-141 <0.094 <0.43
Ce-144 <0.29 <0.65

3 Elevated LLDs are due to a small volume of sample that was available for
analysis. Results were excluded in the evaluation of annual average.

O
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Table 38. River sediment samples, analysis for strontium-90 and gamma-

emitting isotopes. Collection: semi-annually.

Sample Description and Activity (pCi/g dry)

Indicator

Location D-50 D-51
Date Collected 5-20-81 5-20-81
Lab Code DBS-90 DBS-91

Sr-90 <0.014 <0.010
,

K-40 11.7410.81 11.2810.80
Mn-54 <0.043 <0.031
Co-58 <0.034 <0.037
Co-60 <0.039 <0.033
Nb-95 0.08520.024 <0.045
Zr-95 <0.073 <0.067
Ru-103 <0.046 <0.034
Ru-106 <0.19 <0.19
Cs-134 <0.022 <0.019
Cs-137 <0.033 <0.031
Ce-141 <0.079 <0.090

|||Ce-144 <0.22 <0.14

Location D-50 D-51
Date Collected 11-18-81 11-18-81
Lab Code DBS-169 DBS-170

Sr-90 <0.015 <0.040

K-40 12.69 0.94 10.68 1.10
t

Mn-54 <0.029 <0.050
Co-58 <0.031 <0.039

, Co-60 <0.067 <0.043
| Nb-95 <0.068 <0.048

Zr-95 <0.099 <0.096
Ru-103 <0.056 <0.064
Ru-106 <0.34 <0.31

,

| Cs-134 <0.036 <0.034
Cs-137 <0.045 <0.050
Ce-141 <0.088 <0.186
Ce-144 <0.25 <0.26

O
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Table 38. (continued)

Sample Description and Activity (pCi/g dry)

Indicator Control

Location D-61 0-49
Date Collected 5-20-81 5-20-81
Lab Code DBS-92 085-89

Sr-90 <0.010 0.008t0.006

K-40 10.6510.64 11.6210.60
Mn-54 <0.029 <0.033
Co-58 <0.029 <0.025
Co-60 <0.031 <0.034
Nb-95 <0.081 <0.031
Zr-95 <0.11 <0.073
Ru-103 <0.078 <0.028
Ru-106 <0.25 <0.23
Cs-134 <0.040 <0.023
Cs-137 <0.032 <0.025
Ce-141 <0.23 <0.057

(]} Ce-144 <0.20 <0.12

Location D-61 0-49
Date Collected 11-19-81 11-19-81
Lab Code DBS-171,2 DBS-168

Sr-90 <0.024 0.06210.019

K-40 15.9010.89 10.90 1.20
Mn-54 <0.047 <0.039
Co-53 <0.059 <0.034
Co-60 <0.064 <0.042
Nb-95 <0.082 (0.071
Zr-95 <0.073 <0.079
Ru-103 <0.079 <0.057
Ru-106 <0.28 <0.37
Cs-134 <0.039 <0.028
Cs-137 <0.051 <0.051
Ce-141 <0.19 <0.14
Ce-144 <0.36 <0.31

0
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Table 39. Precipitation samples, analysis for gross beta and tritium.
Collection: Monthly.

pCi/1

Collection Date Lab Code Gross Beta H-3

2-02-81 DP-46 42.912.8 5401120

2-27-81 48 46.921.8 2801120

3-30-81 62 49.8i8.7 310 110

4-81 NSa NS-

6-01-81b 70 179.5110.6c 3201110

6-29-81 82,83 21.410.9 2102150

7-29-81 100 --d 320i160

8-81(9-02-81) 134 5.920.9 <370

9-28-81 141 2.610.5 <370

10-31-81 163 1.310.5 1901130

11-30-81 177 6.520.6 260 100

12-81(1-05-82) 192,3 22.922.3 <340

a NS = Precipitation not collected for April.
b Sample for May.
c Recount of this sample yielded an activity of 185.2 10.6.
d Not enough sample was collected to analyze for gross beta.
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Appendix A

,

Crosscheck Program Results

The Nuclear Sciences Department of Hazleton Environmental Sciences has parti-
cipated in interlaboratory comparison (crosscheck) programs since the fomula-
tion of its quality control program in December 1971.

These p(rograms areoperated by agencies which supply environmental-type samples e.g., milk
or water) containing concentrations of radionuclides known to the issuing

| agency but not to participant laboratories. The purpose of such a program is
I to provide an independent check on the laboratory's analytical procedures and
I to alert it to any possible problems.

Participant laboratories measure the concentrations of specified radionuclides
and report them to the issuing agency. Several months later, the agency
reports the known values to the participant laboratories and specifies control |
limits. Results consistently higher or lower than the known values or oJtside |the control limits indicate a need to check the instruments or procedures
used.

I

The results in Table A-1 were obtained through participation in the environ-
O mental sample crosscheck program for milk and watet samples during the period

1975 through 1981. This program has been conducted by the U. S. Environmental
Protection Agency Intercomparison and Calibration Section, Quri'ty Assurance
Branch, Environmental Monitoring and Support Laboratory, Las . gas, Nevada.

The results in Table A-2 were obtained for thermoluminescent dosimeters (TLD's)
during the period 1976,1977,1979,1980, and 1981 through participation in the
Second, Third, Fourth, and Fifth International Intercomparison of Environmental
Dosimeters under the sponsorships listed in Table A-2.
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Table A-1. U.S. Environmental Protection Agency's crosscheck program,

comparison of EPA and Hazleton ES results for milk and water
samples,1975 through 1981a,

Concentration in pC1/l b
Lab Sample Date HES Result EPA Result

dCode Type Coll. Analysis 2a c 3a , n=1

STM-40 Milk Jan. 1975 Sr-89 <2 0215
Sr-90 73 2.5 75111.4
I-131 9924.2 101 15.3
Cs-137 7610.0 75t15
Ba-140 <3.7 0115.0
K(mg/1) 1470i5.6 1510 228

STW-45 Water Apr. 1975 Cr-51 <14 0
Co-60 42116 425263.9
Zn-65 48716 497174.7
Ru-106 505216 497 74.7
Cs-134 385 3 400150.0
Cs-137 468 3 450267.5

STW-47 Water Jun. 1975 H-3 1459 144 1499 1002 ||h

STW-48 Water Jun. 1975 H-3 2404 34 220421044

STW-49 Water Jun. 1975 Cr-51 <14 0
Co-60 34421 350 53 a

'

Zn-65 33025 327149
Ru-106 315 7 325149
Cs-134 291 1 304146
Cs-137 387 2 378257

STW-53 Water Aug. 1975 H-3 3317 64 320021083

STW-54 Water Aug. 1975 Cr-51 223211 225 38
Co-60 305 1 307146
Zn-65 28913 281142
Ru-106 34615 279257
Cs-134 23811 256238
Cs-137 29222 307146

STW-58 Water Oct. 1975 H-3 1283 80 12031988

STM-61 Milk Nov. 1975 Sr-90 68.922.1 74.6t11.2
I-131 64.623.8 75 15
Cs-137 75.6220 75215

||k- Ba-140 <3.7 0
K(Mg/l) 1435tS7 15491233-

A-3
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Table A-1. (continued)

Concentration in pCi/lb
Lab Sample Date HES Result EPA Resbit
Code Type Coll. Analysis 12 oc 3a , n=1

STW-63 Water Dec. 1975 H-3 1034139 1002i972

STW-64 Water Dec. 1975 Cr-51 <14 0
Co-60 22111 203 30.5
Zn-65 215i6 201230.2
Ru-106 171 9 181 27.2
Cs-134 198i2 202 30.3
Cs-137 152 4 151 22.7

STW-68 Water Feb. 1976 H-3 1124 31 10802978

STW-78 Water Jun. 1976 H-3 2500 44 250211056

STW-84 Water Aug. 1976 H-3 3097221 310011080

STM-86 Milk Sep. 1975 Sr-89 2922.0 45215() Sr-90 30 1.0 3014.5
I-131 100t8.6 120118
Ba-140 50110.1 85t15
Cs-137 17tl.5 20215
K(mg/l) 1540 231-

STM-91 Milk Nov. 1976 I-131 83i0.6 85 15
Ba-140 <4 0
Cs-137 1221.7 11115
K(mg/1) 1443 31 15101228

STW-93 Water Dec. 1976 Cr-51 105215 104115
Co-60 <4 0
Zn-65 9724 102il5
Ru-106 8713 99 15
Cs-134 85i4 93 15
Cs-137 10324 101 15

STW-94 Water Dec. 1976 H-3 2537215 2300i1049

STM-97 Milk Mar. 1977 I-131 5512.5 51 15
Ba-140 <6 0,

l Cs-137 34 1 29il5
K(mg/l) 1520i35 15501233

(]) STW-101 Water Apr; 1977 H-3 1690162 1760 1023

|
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Table A-1. (continued)

Concentration in pCi/lb
Lab Sample Date HES Result EPA Result
Code Type Coll. Analysis 12 oc 23 o , n=1d

STM-130 Milk May 1977 Sr-89 3822.6 44 15
Sr-90 1212.1 1024.5
I-131 5922.1 50115
Ba-140 5324.4 72215
Cs-137 14 1.2 10215
K(mg/l) 1533i21 15602234

STW-105 Water Jun. 1977 Cr-51 <14 0
Co-60 29il 29i15
Zn-65 7417 74 15
Ru-106 64 8 62215
Cs-134 41 1 44215
Cs-137 35i3 35il5

STW-107 Water Jun. 1977 Ra-226 4.710.3 5.112.42

!!hSTW-113 Water Aug. 1977 Sr-89 13 00 14 15
Sr-90 1022e 1014.5

STW-116 Water Sep.1977 Gross Alpha 1216 10 15
Gross Beta 3216 30 15

STW-118 Water Oct. 1977 H-3 1475129 1650i1017

STW-119 Water Oct. 1977 Cr-51 132 14 153 24
Co-60 3912 38115 .

Zn-65 5115 53115
Ru-106 G316 74215
Cs-134 30 3 30215
Cs-137 2621 25115

,

STW-136 Water Feb. 1978 H-3 16901270 168011020

STW-137 Water Feb. 1978 Cr-51 <27 0
Co-60 36 2 34 15
Zn-65 3224 29115
Ru-106 41t2 36215
Cs-134 4712 52215
Cs-137 <2 0

- ||I
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Table A-1. (continued)
,

Concentration in pCi/lb
Lab Sample Date HES Result EPA Result
Code Type Coll. Analysis 2a c 3a , n=1d

STW-138g Water Mar. 1978 Ra-226 5.4*p.1 5.520.6
Ra-228 NA 16.7t2.5

STW-150 Water Apr. 1978 H-3 1250 220 122021047

STW-151 Water Apr. 1978 Gross Alpha 20 1 20215
Gross Beta 56i4 59215
Sr-89 19 2 21215
Sr-90

8t}
1024.5

Ra-226 NA -

Ra-228 NAf -

H-3 112t12 0
Co-60 1923 20 15
Cs-134 16 1 15 15
Cs-137 <2 0

() STM-152 Milk Apr.1978 Sr-89 85 4 101215
Sr-90 81 924.5
I-131 78 1 82il5
Cs-137 29t3 23 15
Ba-140 <11 0
K(mg/1) 1503290 1500 225

STW-1549 Water May 1978 Gross Alpha 12 1 13 15
Gross Beta 2114 18t15

STW-1579 Water Jun. 1978 Ra-226 4.0 :,.0 3.720.6
Ra-228 NAP 5.6t0.8

| STW-1599 Water Jul. 1978 Gross Alpha 1923 2226
i Gross Beta 2823 30i5

! STW-162 Water Aug. 1978 H-3 1167i38 12302990

STW-165g Water Sep. 1978 Gross Alpha 4t1 55
i Gross Beta 13t1 1025

0 -

.
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Table A-1. (continued)

Concentration in pCi/lb
Lab Sample Date HES Result EPA Resylt
Code Type Coll. Analysis 22 0 c 3a , n=la

STW-167 Water Oct. 1978 Gross Alpha 19 2 19215
Gross Beta 3612 34il5
Sr-89 91 10il5
Sr-90 410 5t2.4
Ra-226 5.5 0.3 5.022.4
Ra-228 NAf 5.4t2.4
Cs-134 10 1 10115
Cs-137 15 1 13 15

STW-170 Water Dec. 1978 Ra-226 11.520.6 9.211.4
Ra-228 NAlefld 8.914.5

STW-172 Water Jan. 1979 Sr-89 11 2 14215
Sr-90 512 614.5

STW-175 Water Feb. 1979 H-3 1344 115 12801993

#
STW-176 Water Feb. 1979 Cr-51 <22 0

Co-60 1012 9115
Zn-65 2615 21 15
Rn-106 <16 0
Cs-134 812 6215
Cs-137 15 2 12215

STW-178 Water Ma r. 1979 Gross Alpha 6.3 3 10215
Gross Beta 1524 16115

.

STW-195g Water Aug. 1979 Gross Alpha 6.311.2 Si5
Gross Beta 42.7 7.0 4014

STW-193 Water Sep. 1970 Sr-89 5.0 1.2 3.011.5
Sr-90 25.022.7 28.014.5

STW-196 Water Oct. 1979 Cr-51 13515.0 113 18
Co-60 7.021.0 625
Cs-134 7.3 0.6 7115
Cs-137 12.721.2 11115

STW-198 Water Oct. 1979 H-3 17101140 1560 1111

O
A-7 -
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Table 5.3. (continued)

Concentration in pCi/lb
Lab Sample Date HES Result EPA Result

dCode Type Coll. Analysis 2o c 13 a , n=1

STW-199 Water Oct. 1979 Gross Alpha 16.023.6 21 15
Gross 8 eta 36.321.2 49 15
Sr-89 10.710.6 12 15
Sr-90 5.710.6 7t15
Ra-226 11.1 0.3 11 5
Ra-228 1.610.7 0
Co-60 35.021.0 33 15
Cs-134 50.712.3 56115
Cs-137 <3 0-

STW-206 Water Jan. 1980 Gross Alpha 19.012.0 30.028.0
Gross Beta 48.022.0 45.015.0

STW-208 Water Jan. 1980 Sr-89 6.1 1.2 10.020.5
Sr-90 23.9 1.1 25.5 1.5

STW-209 Water Feb. 1980 Cr-51 112 14 10115.0

O co-60 12.712.3 1125.0
Zn-65 29.7t2.3 2515.0
Ru-106 71.711.5 51i5
Cs-134 12.0 2.0 1015.0
Cs-137 30.0 2.7 3025.0

STW-210 Water Feb. 1980 H-3 18001120 17502340

STW-211 Water March 1980 Ra-226 15.710.2 16.022.4
Ra-228 3.Si0.3 2.610.4

STW-215 Water April 1980 Gross Alpha NAf 98.0124.5 *

Gross Beta NAf 100.015.0
Sr-89 3.710.6 4*5.0
Sr-90 <1.0 0.00110.1
Ra-226 NAf 16.022.4
Ra-228 NAf 21.323.2
Co-60 10.021.0 65
Cs-134 14.0 1.0 85
Cs-137 21.7 1.5 1825

STM-217 Milk May 1980 Sr-89 4.412.69 55
Sr-90 10.011.0 12il.5

STW-221 Water June 1980 Ra-226 2.010.0 1.710.8

Q - Ra-228 1.620.1 1.7 0.8

A-8
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Table A-1. (continued)

Concentration in pCi/lb
Lab Sample Date HES Result i3a,n=1gltEPA Res
Code Type Coll. Analysis 2a e

STW-223 Water July 1980 Gross Alpha 31 3.0 3815.0
Gross Beta 4424 35 5.0

| STW-224 Water July 1980 Cs-137 33.9 0.4 35 5.0
1 Ba-140 <12 0

K-40 1350260 1550178
I-131 <5.0 0

STW-225 Water Aug. 1980 H-3 1280250 12102329

STW-226 Water Sept. 1980 Sr-89 2221.2 24 8.6
Sr-90 1210.6 15 2.6

STW-228 Water Sept. 1980 Gross Alpha NAf 32.028.0
Gross Beta 22.510.0 21.025.0

STW-231 Water Oct. 1980 Sr-89 17.0 1.7 2318.6 h.

Sr-90 1.6710.6 -

I-131 1818.6-

Cs-137 26 1.0 2118.6
Ba-140 <39 0
K-40 13101100 1700 85

STW-235 Water Dec. 1980 H-3 2420230 22402604

STW-237 Water Jan. 1981 Sr-89 13.0 1.0 16 8.7
Sr-90 24.010.6 3422.9

STM-239 Milk Jan. 1981 Sr-89 <210 0
Sr-90 15.7 2.6 2013.0
I-131 30.914.8 26210.0
Cs-137 46.912.9 4319.0
Ba-140 <21 0
K-40 1330153 15502134

STW-240 Water Jan. 1981 Gross alpha 7.322.0 915.0
Gross beta 41.0 3.1 4415.0

g.
STW-243 Water Mar. 1981 Ra-226 3.510.06 3.4 0.5

Ra-228 6.512.3 7.311.1

.
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Table A-1. (continued)
-

Concentration in pCi/lb
Lab Sample Date HES Result EPA Result
Code Type Coll. Analysis 22o c t30 , n=1d

STW-245 Water Apr. 1981 H-3 3210i115 2710 355

STW-249 Water May 1981 Sr-89 51 3.6 36t8.7
. Sr-90 22.720.6 2212.6

STW-251 Water May 1981 Gross alpha 24.025.29 21 5.25
Gross beta 16.121.9 14 5.0

STW-252 Water Jun. 1981 H-3 2140295 19501596

STW-255 Water Jul. 1981 Gross alpha 2021.5 2229.5
Gross beta 13.0t2.0 1528.7

STW-259 Water Sep. 1981 Sr-89 16.1tl.0 2315
Sr-90 10.320.9 11 1.5

STW-265 Water Oct. 1981 Gross alpha 71.2i19.1 80120
Os Gross beta 123.3216.6 11115.6

Sr-89 14.922.0 21 5
Sr-90 13.lil.7 14.4 1.5
Ra-226 13.012.0 12.7 1.9

STW-267 Water Nov. 1981 Gross alpha 15.714.3
Gross beta 7.320.9

STW-269 Water Dec. 1981 H-3 2516 181 27002355

aResults obtained by the Nuclear Sciences Department of Hazleton Environ-
mental Sciences as a participant in the environmental sample crosscheck
program operated by the Intercomparison and Calibration Section, Quality
Assurance Branch, Environmental Monitoring and Support Laboratory, U.S.
Environmental Protection Agency, (EPA), Las Vegas, Nevada.

bAll results are in pC1/1, except for elemental potassium (K) data which
are in mg/1.

cunless otherwise indicated, the HES results given as the mean 2 standard
deviations for three determinations.

dVSEPA results are presented as the known values i control limits of 3
for n=1.

'Mean i 2 standard deviations of two determinations.
fNA = Not analyzed.

O 9Anaiyzed but not reported to the EPA.
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Table A-2. Crosscheck program results, thennoluminescent dosimeters (TLD's).

mR

Lab TLD Hazleton Average 12 od
Code Type Measurement Result Known (all

12 o a Value participants)

2nd International Intercomparisonb

115-2b CaF :Mn Gamma-Field 17.011.9 17.1c 16.4i7.7 h
Bu b N

Gamma-Lab 20.814.1 21.3c 18.817.6 n
'

-4
0

3rd International Intercomparisone

CaF :Mn Gamma-Field 30.713.2 34.914.8f 31.5i3.0 2115-30 2,

Bulb 5
Gamma-Lab 89.616.4 91.7114.6f 86.2 24.0 Il

> - O

h 4th International Intercomparison9 f
m

CaF :Mn Gamna-Field 14.111.1 14.lil.4f 16.09.0 2115-49 2
Bulb $

Gamma-Lab (Low) 9.311.3 12.212.4f 12.017.6 r-
UI

Gamma-Lab (High) 40.411.4 45.8 9.2f 43.9113.2 y

5th International Intercomparisonh [
m
"

CaF :Mn Gamma-Field 31.421.8 30.0i6.01 30.2114.6115-5Ah 2
Bulb

Gamma-Lab 77.415.8 75.217.6i 75.8140.4
at beginning

Gam:aa-Lab 96.615.8 88.418.81 90.7131.2
at the end

O O O
- - - - - - -
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Table A-$. (Continued)
'

mR

Lab TLD Hazleton Average i 2a d
Code Type Measurement Result Known (all

' 12ea Value participants)

115-5Bh LiF-100 Gamma-Field 30.314.8 30.0161 30.2114.6;

Chips y
Gamma-Lab 81.117.4 75.2i7.61 75.8140.4 >

at beginning N
,

m
Gamma-Lab 85.4111.7 88.418.81 90.7 131.2 4

@at the end
m
2

alab result given is the mean i 2 standard deviations of three determinations. 5
b econd International Intercomparison of Environmental Dosimeters conducted in April of 1976 by the Health 3S

> and Safety Laboratory (GASL), New York, New York, and the School of Public Health of the University of @
. ' . Texas, Houston, Texas. g"

.
CValue determined by sponsor of the intercomparison using ' continuously operated pressurized ion chamber. m

! dMean i 2 standard deviations of results obtained by all laboratories participating in the program. Z
eThird International Ir.tercomparison of Environmental Dosimeters conducted in summer of 1977 by Oak Ridge j
National Laboratory and the School of Public Health of the University of Texas, Houston, Texas. r-

fValue i 2 standard deviations as detennined by sponsor of the intercomparison using continuously operated W
pressurized ion chamber. 9

a9 Fourth International Intercomparison of Environmental Dosimeters conducted in sumer of 1979 by the
School of Public Health of the University of Texas, Houston, Texas. n

hFifth International Intercomparison of Environmental Dosimeter conducted in fall of 1980 at Idaho Falls, m
aIdaho and sponsored by the School of Public Health of the University of Texas, Houston, Texas and

Environmental Measurements Laboratory, New York, New York, U.S. Department of Energy.
i Value determined by sponsor of the intercomparison using continuously operated pressurized ion chamber.
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Data Reporting Conventions

1. All activities are corrected to collection time.

2. Single Measurements

Each single measurement is reported as follows:

xis

where x = value of the measurement;

s = 20 counting uncertainty (corresponding to the 95%
confidence level).

In cases where the activity is found to be below the lower limit of

detection L it is reported as

<L .

Detection limits are based on 4.660 background counting uncertainties.

3. Duplicate measurements, the average result is reported as follows:

a. Individual results: x1 i s1
x2 i s2

Reported result: xis

where x = (1/2) (x1 + x2)

2+s2s = (1/2) s

b. Individual results: <L1

<L2

Reported result: <L

where L = lower of L1 and L2

O
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e
c. Individual results: x s

<L

Reported result: x s if x < L;

<L otherwise

4. Unless otherwise indicated, the " cumulative average" for a location is

the average of all measurements from the beginning of the current year

through the date of the last entered result. "Less-than" values are

ignored in the computation of the average. If all results are less-

than values, the highest value is reported.

5. Unless otherwise indicated, the " previous average" for a location is

the average obtained during the previous year.

6. In rounding off, the following rules are followed:

a. If the figure following those to be retained is less than 5, the

figure is dropped, and the retained figures are kept unchanged.

As an example,11.443 is rounded of to 11.44.

b. If the figure following those to be retained is greater than 5,

the figure is dropped, and the last retained figure is raised by
|

1. As an example,11.446 is rounded of to 11.45.

! c. If the figure following those to be retained is 5, and if there

are no figures other than zeros beyond the five, the figure 5 is

dropped, and the last-place figure retaimd is increased by 1 if

it is an odd number or it is kept unchanged if an even number. As

( an example,11.435 is rounded of to 11.44, while 11.425 is rounded

of to 11.42.

O
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Sulphuric Acid Usage
i

:

1981
1

i

2.565 E6 lbs. (1282 1/2 tons) ;

|
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