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S1'MMARY AND CONCLUSIONS

Terrestrial

The 1980 terrestrial supling on the Bailly study area was accomplished on
schedule in May, July, and October. Soil conductivity, vegetation stress symp-

toms, and large mammals were surveyed in each of these months. Vegetation and

insects were surveyed in July. Small mammals and birds were surveyed in May

and October, and roadside surveys specifically for rabbits, pheasants, and doves
were conducted in May and July. Reptiles and amphibians were surveyed in May

and July.

In addition to regularly scheduled sampling, a comprehensive survey to record
present land use/ land cover and vegetation stress in the Bailly study area and
vicinity was conducted in August 1980. The results of this survey were pre-

sented in a separate report. Generally, this survey showed most land use/ land
cover changes since 1974 had occurred in wet locations, and most vegetation

~ stress was related either to moisture deficiency or excess, consistent with

the change from dry to wet cover or vice versa.

! Regular vegetation sampling showed no major changes in species composition,
density, dominance, or other parameters. Succession was most pronounced in

the Transmission Corridor, following fire and herbicide treatment. The Emer-
gent Macrophyte Community showed mortality of aquatic species as Pond B dried
as a result of living the NIPSCo fly ash ponds.

4

Soil conductivity values for May, July, and October 1980 were well below those
potentially detrimental to plants and were generally consistent with those of

,
.

_

| past years.

|

! Mammal surveys revealed the presence of the deer mouse, which has not been re-
corded recently from the vicinity of the study area and is newly recorded on
the site. Large catches of the meadow vole and greater numbers of observations
of the muskrat and white-tailed deer indicated a probable peak in the cyclic
meadow vole population and an increase in populations of the other two species.

O
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Bird surveys revealed bird usage of most habitats was consistent with that of

the past. The disturbances in ponds A and B reduced usage of those locations
by waterfowl and other aquatic species, as expected. Yearly comparisons of
bird presence in Cowles Bog Woods showed that species composition is changing
as the habitat matures, with the number of newly recorJed species approximat-

ing that of species no longer utilizing the location. The Short-billed

Marsh Wren, a Blue Listed species that was sighted in previous years, was

also observed in 1980.

Reptile and amphibian surveys revealed one newly recorded species (the spotted

turtle), which is a potential candidate for the Indiana Endangered and

Threatened List, and two species sporadically recorded (the hognose snake and

northern brown snake). These observations indicate that significant decline

in herptofaunal species on the study area probably has not occurred as pre-

viously believed. However, loss of pond habitat will cause a decline in

numbers of individuals, if not species removal.

Insect sa=pling during 1980 reflected warmest nighttime temperatures in 3 years,
with lighttrap surveys producing several taxa not observed previously. Total

insect families and distribution were consistent with past results.

Aquatic

Aquatic sa=pling was conducted during April, June, August, and November 1980

and January 1981. Phytoplankton, periphyton, zooplankton, benthos, macrophytes,
fishery, water quality, and sediment particle size samples were collected and
analyzed. Sampling in Pond B could not be accomplished after June 1980 as it
was dry. This drying corresponded with lining of the ash-settling ponds.

Aquatic Flora. Mean phytoplankton density was significantly higher (2= 0.05),

|
in Lake Michigan in 1980 than in prior years. Phytoplankton biovolume gener-

ally followed the changes in density, although not at the saec fast rate, im-

plying species ccmpositional change over years. Blue-green algae were numer-

ically dominant throughout 1980 sampling. Phytoplankton density at the dis-

charge was not significantly higher than the mean of all other stations.

Mean phytoplankton densities in the interdunal ponds were comparable to those
recorded for previous years, with no apparent consistent change in density over
time. The biovolume peak observed in August 1980 was second only to the one

ty services group
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O which occurred in 1979 and resulted primarily from a large-celled dino-V
flagellate phytoplankton.

Comparing dominant algal forms with dominant forms from previous years indi-
cated annual continuity, although considerable variability was evident among

less common forms and the similarity between 1980 and 1979 was lower for both

|the lake and the pond samples. Eutrophication indices denote a change in Lake
Michigan flora to more tolerant forms; however, no major changes in eutrophi-

cation indices were cbserved in the interdunal ponds.

Phytoplankton chlorophyll a,and productivity levels did not correspond well to
biovolume fluctuations iuccessional changes throughout the sampling year and l

between years affect chlorophyll and productivity values. )
|

As in previous years, 1980 periphyton data revealed similar abundances among ;

stations. Periphyton distribution was only marginally affected by the presence

of heated water. The presence of the thermointolerant taxon Rhoicosphenia
curvata defined the effective extent of plume influence. The genera Eunctia,

Svnedra, and Navicula, which were collected primarily in the interdunal ponds,

may be considered eurytopic or eutrophic indicators.

Zooplankton. Changes observed in the zooplankton community over the past 5
years were due primarily to pcriodic occurrences of uncommon species, princi-

pally of cladocerans and copepods. Seasonal density distributions in 1980,

compared with previous years, indicated essentially unimodal patterns from

year to year. Density maxima were higher in 1980 than in 1979 but similar to

abundance in 1976. Seasonal succession patterns in 1979 Lake Michigan zoo-

plankton, similar to previous years, are displayed by the shared dominance of
calanoid copepodids and diaptomid copepods in the spring, cyclopoid copepodids

'

and bosminid cladocerans in the summer and bosminid cladocerans and cyclopoid
,copepodids in November. As in previous years, the relatively stable community
structure in the lake suggests none or only negligible influence frem plant
operation on Lake Michigan's major zooplankton components.

Zooplankton communities in the ponds over the past 5 years reflect the more

unstable conditions prevalent within this system; densities have been variable

since 1974, Periods of peak bosminid occurrence have decreased compared to

previous years; concurrently, relative abundances of cyclopoid copepods and

chydorid cladocerans have steadily increased since 1974, while calanoid copepod

servlees groupv
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relative abundance, although never very high, declined noticeably between 1974 |||
and 1979. During 1980, calenoid numbers were up slightly. Such trends are

described in the literature as indicative of increased eutrophication. As in

previous years, 1980 pond zooplankton abundance was higher than that recorded
in the lake; abundance peaked in August with low abundances in April and

November.

The degree to which plant operation may influence pond community dynamics could

not be assessed. However, trends similar to those described above have been

found in the literature, suggesting that the major community component shifts

may be a natural lienological process. During 1981, sampling should reveal if

there has been detrimental effects from ash-settling pond seepage. Unfortu-

nacely, the most potentially effected pond, Pond B, has become dry.

Benthos. Benthic density in Lake Michigan increased to peak abundances in June
with a small decline through August and November. Depth-related density vari-

ations were also observed in 1980 in that density generally increased with

depth, primarily due to the abundance of tubificids. Little or no difference

in seasonal density distribution was indicated between nearfield and farfield
stations although, as in most previous years, densities at Station 10 (dis-
charge) were considerably lower than at other stations. The overall density
pattern during 1980 was very similar to that observed in previous years; how-
ever, total abundance along the 50-foot depth contour was not as high as ob-
served in 1979 and 1978. The seasonal succession pattern in the lake was

characterized by dominance of tubificids throughout the year with chironomids
abundant in all month except June, amphipods in April and June, and naldids

abundant in August. The basic community components and successional patterns

of 1980 were consistent with those of previous years. Data indicated that

while plant operation may exert a negative influence in the immediate vicinity
of the discharge, no discernible deleterious effects of plant operation on
Lake Michigan outside the area of the discharge are obvious.

Density of benthos in nearshore ponds was characterized by relatively uniforu
total densities from April through November. Cowles Bog generally displayed

the lowest densities within this pond system, which has not been the case in

previous years. Total _ densities have been relatively similar since 1976.
-- . _.

___

- vi _
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{h
(_) Pond benthic fauna during 1977 was dominated throughout the year by tubificid

worms, which was not the case during 1978 or 1979. However, tubif_eids were

again dominant in 1980. Chironomids and naidids were dominant in 1978 and
1979.

A comparison of all data from 1974-1979 indicates a general similarity of ben-
thos communities except in 1977 when the relative abundnace of naidids was

atypically low and relative abundance of tubificids was atypically high.

Aquatic Macrophytes. Composition of aquatic macrophyte communities sampled in
June 1980 was generally similar to that of previous years. The dominant and/or
common species were bullhead lily, coontail, arrow arum (Cowles Bog), and pond-
weed. Areas along the edges of ponds B and C and throughout Cowles Bog were

characterized, as in previous years, by a predominance of emergent species.
Some factor other than natural variation may be influencing the dominant rac-

rophyte species in Pond B, since the dominant macrophyte in the pond has usu-
ally been different each year of the study. Influence in Pond B during 1980

was due in part to the lowering of water levels prior to sampling.
)

Fisheries. The 1980 yield in fisheries sampling was distributed among 11
species. Alewife and lake trout were abundant in gill net samples, while spot-
tail shiner and yellow perch were dominant in samples collected by beach seine.
Electrofishing in Pond B yielded 8 black bullheads and 12 green sunfish. Icn-
thyoplankton collections were comprised of alewife and cyprinid eggs, and ale-
wife and spottail shiner larvae. All species collected in 1980 have been re-
ported in previous collections except spottail shiner larvae and no major
change in fish species composition was found in samples from the Bailly study

Spawning in the area apparently is confined primarily to alewives, smelt,area.

and cyprinids. Condition of the collected fish was normal, and no external
parasites were noted on salmonids collected during 1980. No potential dis-
turbance of rare or endangered species was noted and none were collected.

~~ ~

Water Quality. Water quality values in both Lake Michigan and the interdunal
ponds were similar to those from previous years. Virtually all values in

_s

( Lake Michigan were well within applicable Indiana Stream Pollution Control
- - . . - - _ . _ - - - . . _ - - . - - . _ _ . . _ -
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_

-__ ____ _vil services group



O

Board (ISPCB) standards. One exception was pH, which was slightly more alka- |||
line than ISPCB standards for Lake Michigan, but was well within normal toler-

ance limits for resident biota. There was more variability of water quality

values in the nearshore ponds than in Lake Michigan, as was the case in pre-

vious years. Highest variability and concentrations were generally in ash-

settling ponds. Pond B values were usually higher than those of the ash ponds

and appeared to reflect some seepage or accumulation from the ash ponds, al-
though the relationship is not clear. Pond B dried and was not sampled after

June. A trend of increasing sulfate concentrations since 1974 was noted in

the ponds. Although some indication of increasing sulfate levels was also
observed in the ash-settling ponds, the relationship between concentrations in

the natural and artifical ponds is not clear; sulfate concentrations were high-

er in Pond B than in the ash-settling ponds during 1979. However, 1980 levels

in Pond B cire decreasing through June and increasing in the ash-settling

ponds. Silica levels in Lake Michigan have been observed to be decreasing

slightly over time, a condition also noted in other portions of Lake Michigan.
The 1980 values appear similar to 1979, indicating a stabilizing of the over-

hall values.

An examination of 1979 phytoplankton data indicates that this depletion may be
one factor in the shift from a diatom-dominant fall population to a green / blue-

green dominant fall population. In general, observatiens of silica, phosphorus,

and nitrogen indicate that even with the lower silica levels, the lake supports
a diverse planktonic community.

Trace elements in both water and sediment, and indicators of industrial or or-

ganic contamination were monitored only in the ash-settling and interdunal
ponds. Trace element surveys revealed no consistent trends, but rather con-

stant fluctuations of all values. Cadmium, iron, manganese, and mercury ex-

ceeded the ISPCB standard during one or more of the sampling periods. The ob-

served high and low values, considering the scattered nature of the high val-
ues, may indicate a normal pond cycle. High iron levels in all the ponds

observed during 1976 and 1977 and 1979 but net observed during 1978 were found

again in 1980. The source of these high concentrations of iron has not been

gdetermined.

*.

_. _

services group
_ .viii



Total and fecal coliform levels in the ponds were also examined and values

found quite variable. Highest values in natural ponds were found during August

1980 (Cowles Bog) and appear correlated with warm-water temperatures. Bio-

chemical oxygen demand, total organic carbon, and chemical oxygen demand levels

were reasonably low, with variations during the study apparently seasonally

related to plant and animal successions. The remaining parameters (hexane-
soluble materials, phenols,and methylene-blue active substances) were low.
Pharals were above ISPCB standards in the ponds only during April; however the

standards for Lake Michigan do not necessarily apply to the ponds. The source

of these phenols is not known.

From the composite data, it appears that the biota and chemical parameters in

the Bailly study area show natural variability from year to year.

With the exception of Pond B, into which some seepage may have been occurring,
and Station 10, which is influenced by the discharge, there was no indication

that Bailly Station operation has a significant effect on area biota or water

q quality.

'V
Su= mary of Construction Activities, Bailly Generating Station

April 1980 - March 1981

The construction of Bailly N-1 was suspended pending completion of the review
and concurrence of the pile design by the Nuclear Regulatory Commission. This
release was received on March 6, 1981.

I The new precipitator and balance draft conversion for Units #7 and #8 has been
completed.

,

l The sealing of the ash ponds by stations 14 and 15 has been completed, return-
( ing the ponds to operation. The remaining ash ponda will be sealed in summer
| 1981.
|

The Waste Water Treat =ent Facility has been completed and is operating.

Dredging operation on the intake structure was completed in the fall of 1980.

Construction on the Coal Dust Elimination System for the Crusher House was com-
| pleted.

;

l b)
'V|
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b) SECTION 1g

TERRESTRIAL

1.1 INTRODUCTION AND STATUS

The objectives of this seventh annual report on terrestrial monitoring activ-
,

ities in the Bailly study area ere to document existing environmental condi-

tions and to indicate changes : n the terrestrial b'ota relative to construction

of Northern Indiana Public Service Company (NIPSco) Bailly Nuclear-1 Generating

Station.

Monitoring of the terrestrial biota in the study area has continued since 1974

through a sampling program that encompasses vegetation, soil conductivity, mam-

r2als , birds , reptiles and amphibians, and arthropods. The terrestrial sampling

program and investigators for 1980 are outlined on Table 1-1. Sampling loca-

tions for the various sampling activities are shown on Figures 1-1, 1-2, and

1-3. Sanpling methods followed the procedures defined in the Standard Operating,

Procedures previously prepared for NIPSco (Texas Instruments 1978a) .

Table 1-1

Terrestrial Ecology Eampling Schedule and Personnel
for Spring, Summer, and Fall Seasons,1930

Sasseling spring Swmer Fall'
Saseline activity location * May 1-16 Jul 2-31 ?t2-15

1. Vegetation and soils
a. Vegeta lon analysis

e Quantitative 1-8 x
e Qualitative 9-11 x

b. Folf ar effects 1-11 x x

c. Soil conductivity analysis 1-6. 8-10 x x x

2. Maamals

a. Small mammel trapping 1.3.4.6.3 x

b. Large mammal observations 1-11 x x a

c. Roadstoe counts (rabbits) 22-ei route x x

3. Avif auna
a. Transect counts 1. 3-6. 8 x a

Caeles Sog Trail

b. Roadside counts 22-mi route s x
(pheasants and doves)

c. Aquatic bird survey A-J x a

4. Rest 11es and amphibians 1-8 s a

5. Entomology 18 x

PER50'*EL Roy Greer Roy Greer Roy Greer
John Cunningham Scott Ziesents
Audrey James

*
5ee Figures 1-1, 1-2. and 1-3.
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1.2 VECETATION

The general botanical history of the Bailly study area was described, vegeta-

tien types and land-use categories were mapped, and distinguishing character-

istics of each mapped unit were discussed in the first annual report (Texas in-

struments 1975). Color infrared aerial photography was taken in August 1980 and

ground-truthed in September to document land use/ land cover changes occurring
since 1974, as well as to record vegetation stress present during 1980 in the

vicinity of the Bailly Nuclear-1 site. A discussion of land cover changes and

vegetation stress was presented in a separate report (Texas Instruments 1980) .

_

Vegetation sampling during 1980 was conducted at the 11 established locations

(Figure 1-1). The vegetational stratigraphy (herbs, shrubs, and trees) in each
permanent sampling plot in locations 1, 2, 3, 4A, 4B, 5, 6, and 8 was quanti-
tatively sampled in July 1980, as was that in the Emergent Macrophyte Community
in Pond B. Locations 9, 10, and 11 were qualitatively investigated. These

sampling data were used to characterize conditions of existing plant communi-

ties, with emphasis again placed on the dominant and important species. These

data also were compared with those collected in September 1974 and July 1975,
1976,1977,1978, and 1979, to describe community dynamics and to indicate

differences and similarities in vegetation over the seven years.

Data collected during 1980 vegetation sampling were generally consistent with

those of previous years, indicating no major changes in species composition,

density, dominance, or other parameters. The Transmission Corridor (8) showed
changes associated with succession following herbicide treatmenc in 1978 and
fire in early 1979. The Emergent Macrophyte Community (7) showed mortality

of aquatic species resulting from decreased seepage from NIPSCo fly ash ponds.
At other sampling locations notable changes were consistent with expected plant
cccmunity dynamics and succession.

Sixteen plant species were newly recorded in 1980, bringing the 7-year total
from the Bailly study area to 337 species. Two species , Euphorbia coro11ata
and Viburnum cassinoides, are listed as endangered en A Preliminary List of

Endangered, Threatened, and Rare Vascular Plants in Indiana (Bacone 1978) . The

majority of species newly recorded since the first vegetation survey in 1974 ||h
are forbs and grasses; based on quantitative data collected to date, they are

ainor components of the Bailly study area vegetation.
__
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O' Soil conductivity values for May, July, and October 1980, were well below

those potentially detrimental to plants and were generally consistent with
data from previous years.

Vegetation stress within the Bailly study area was attributable primarily to
either insufficient or excess soil moisture and was most extensive in the in-
terdunal area north of NIPSCo fly ash ponds and at scattered locations within
the wooded swamp.

Tables 1-2 through 1-6 and 1-19 and Figures 1-4 and 1-5 summarize selected data

collected yearly since 1974. An annotated list of plant species observed in

the Bailly study area during the 7-year monitoring is presented in Table 1-2.

Importance values recorded yearly since 1974 are shown in Tables 1-3 (herbs),

1-4 (shrubs) and 1-5 (trees) . Figure 1-4 depicts the number of species iden-
tified from 1974-1980 in each stratum at each location quantitatively sampled.
Ground cover composition data for each year of the monitoring program are shown
in Figure 1-5. Table 1-6 summarizes tree growth as indicated by change in tree

tb
x_ ; basal area for all applicable sampling locations. Tables 1-7 through 1-18 pre-(

sent quantitative and qualitative sampling data collected in July 1980. Soil

conductivity values for 1980 and previous years are presented in Table 1-19.

O
LJ
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Table 1-2

Occurrence of Plant Taxa, Ba.'lly ':cudy Area, July 1980 and Previously
(Page 1 of 5)

Smeling Latattens*
Scientific tase tsumme game 1 2 3 as at 5 6 7 4 e 10 11

Acereceae % ele family
Acer P11P Eed EAelf I e e e egi mc SJ

4 a. Sii.ee m..i. E a41roecees Carpetwees famtTy
%If verticillata Carpetweee a aAl maceae dater-clantate fastly
Alisma 01eatato-eovatica mater plantaja a e5An.11gth trap 4ae Arreussed
acariaceae Cashew fastly
4 Airs emmetica Fragrant sent e

coe s i l i ae singed some a a
s Llaoce Smootn same eM radiceas Poison ivy e e a a eW tyrmiaa %iry seec

J vee *3 8etsen seec e a e
Annoaac e_ae Costare-apple fastly

a tetaa *P4 toes rammes es
Apoc yanaceae Dognes.e rastly

A
sadresamifeIhm~

3ogeene
hglhane

M eseiJ a a a aAracese '"~ Arum family
8eltaaera eirgia*ca arrow arum
5*oioca-pus Setidos Skuna caneege a

Asc;eoledgese Wiltteed fastly
ascIactes ' ace ~ eta $=ame at tkweee a e
a sC ' t al gur9un sws PurelmH4
Ec ,co as tube-me Butterflyw s a e e a
asclepias veettcmata shoried stitueee aesismiamese !aucn*-aot fanity *
!spettees am re Jeweiweed e e e a e_ o

setulaceae Bfecn f amily
ai%s 9acane Saeckles alder a
Petea lug.1 velim 4iren e a a

leM pe,o,re+ *ere Pacee litren
5 Ess , m a.a :rw od eairt ranceee sareerry fanity
actee ruwe see - , eFTopa'lT'E pettatum %,apole av

Beresinaceae forget-me-not family
t*taosW carsitaease wing's succoon a e eL1!%spee==m cruee giry succoon a

Cactaceae Cactus fatirhtie campevis, Prictly peer eCamoenuTaceae serveelt f amily
C aau t eetuad f r 1 *e aareeelle

a eCais5 o aceae acneysuctie family a
39ecettla teatte-a mortasen tuse-moneysuctie
imicere dioca Clientag noneysucale
Viceeg tatarica fatartan noneysucale

' FW Gr ' ,s tideeeerryi >eowas ceaecea
s easie.4,e,og ,%, .e

. v' eur=== ot r aci m nortnern wild-Passie eviourw sentata ar- e- t_ibuca is |*tago gennyeerry aTCaryco yTTaceae Pina fetly
Ae=a4** a se. Sand ert
7eetsm vulgate mouse-ear entctueee
t - a l.h tweeta, tycnnisd. M-ee cucue.eus- siadoer en.oien
Feci anc.iPe e signt f'o==etag catchffy a

Celastraceae Staff-tree f amily
Celestw1 scanoens 8 t ttersueet e

Genopod f aceae Goose *cet fastly
Cneaopa fue alDiews isosefootbom'e so. "seesafoot
shim steadfeveaum a a a aCaretopay Ideae
Ceestspey11m esserse Caetail *

CameEauem SSteerwurt fmIIy
'esopscaatia riceesis** !steermort e o e e e

Chanositae $eflemer family
acut f ee si tiefp eum ferren a

act 'aome*3 altWT lf a stagstas ae
Impresia aweistis if e f- ragweed Rs
Isrros e p7ostac ya 8 g***#a 4
anteamerie so. Nshtnes 8
Tstee duneses isshy estee 8

IW45 s t a c areeJs er* ecmsone
- a a

aster ifnerTTTelius 5ttff aster s
IstF 53 Aster E

e Chserved in sempitag location 14 1980,
a Dserved te lase 1%g location erwtously.

Junerted species are recoreed fece the study area.
* 1 * Seacngress 6 * %sle Forest

2 * Foroeune 7 * Ear 9 eat %cmo*yte
3 = |metar* hk Forest 8 * Transetssion Coretace

sa Camles Sog ivoosee-Ory) e = Seege %ede
as Celes 6eg isonese-met) 30 = |meture 0am Forest {!aterousal]$ = Cow'es Sag icosap 11 * eetiane Neoom

**
Presteusly recerend as 'remecaptie v rve' ape.e
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Tabla 1-2 (Page 2 of 5)

$4mitag Lacattent
$ctestific tame Ccumans ame 1 2 3 aA at 5 6 7 4 9 YO 11

Casesttae (contd)
ssses c2mosa seggar-stets s e aIldeas sp. Beggar-ticks

aCanteuree %Ma Knaammed
Cetauree % Enaomeed
@ ys ea t hephen eeucaetheuns GE-eye saf ty a
Csesium arvease Cmde t.u tles

: e:p re canaceasts Horsenised
.r 1eren pai'edelphtCus CdgmOn fleasane
/49qron FEinosus 3atsy fleabane

aed eren striessus Datsy flea 6eneg
eestorle auculatum spotted Joe-eye used Cestor's per*eI1ste rurgte poneset

r
3, 1 E e.aSat4ria pu purW joe-eye amee

feirects caeesense Orange howEmmed a
'4miracf m so. Meusweed : e a a
dei f eat'qus divericatus uGodlane sunflouer e a
delient*us giqenteus Tall sunflaner a
Hellent%s niceoceoeales $wnfleer a a
nellentaus moHis Jummy soflouer a
delianthus petiolaris Prairie sunflance a

dtid lettuce
tactuca canecensisf atrij As Blaatag star a aa es

Q.ra biflore 3harf danoelian a e
ur' te vieCaica Smerf daneellast

g a sp. 3 serf Geneelton a
tafeiis eupatoriefdes False boneset I

s dbectie 3 Blaca-eyed susan e a au
5enecio so. tagwort
5olida altissime Tall goldenrod a
se os caesia Blue-stammme goldenrod

caneesasis Canada goldenrod a a
e Fremi a4 *o T i s sarrtus-leaved goleenros e a e

dago bso'da Matry goldanrod a

Solidago Golanerge
ToTTTage_ oe'oeastsso. soleenrod a a : a e
sancmut eteeecaus som twistle
.aranace o*ncieale 3anceiten e a
Tregopogon arateasis Loatsaeerd s a

Eaia eissarica 3rwoond's ironused
Canuelvulaceae alormag-qtory family

Cevolvutus arveasts Field $1neumos a an Covelvulus seoive 4 edge tinsumed :

Cecute zronovit Dossee a e e a

b/ Ipa Durpures agrning1 ory E1

Carancese Soguend *asily
Carcus alterai*olia alternate-leaved dogwood a

Ceaus - Stity dogwood :

Car'uss FT&Tia Flamaring dogmoed e
Caraus recamse Grey dogscos

| Carmes stoiantrera ese-estee agmand a e
i Crucifereae %stard feity

arsais lyrsta Lyre-leaved rockcress a a a

leesarea velaris utnter cross
Cabile coentale Sea rocket
caream'ae tvSosa Soring cross a a

3rnne so. eitime cross a a
'asspecis metronal's 3ame's rocket a

L idle, acetale Peppergrass a
es * e viesia$ce stId peopergrass

C7euraceae Seege *amily
Buitostylis castliaris aulbostylis e

Cerem munleaeert's Sand seege
| GMs posesyivanica Pennsylvania seege e e e e e

Caces so. Sesos e a o e. e 4 e

I"Etheris smal11f Seite rusa
kirous arttus Su1 rust 9
5sirpus iMus lut rusa

Elangneceae 01eester family
h4is schsecoceroe Loosestrife

Espisetaceae- 4orsetatt family
feuiseem aevease Field 9ersetail
Eewisets hymele $caurtne rusa &

fricaceae deatn Family
W!sstapPylos eve-wrst Beeroerry e

a aEeultwie arwooens eintergreen

Ea'sie so. Sease laurel a

Waccinie pamsylvenics Loweuse bluecerry e e o e

Emplorbiaceae Sourge f amily
apnareia corollate Flouering scurge a a e

'esnort's meistrsta 441r7 sorteding spurge
nanortie ooivooeifolis 5ee-side spurge e

'Fogscese BeecM family
;apreus a3 ette oas e e e e

,

i :vercas euere Red ont
iuercus voluttaa llect oat e e e a e e

i

Garaniaceae Geronie family'

s maculatum ut14 geranium o
Geran's aGo-ea e wiaman wre geranium

e *sente
| Eeeanium so.

trusleese "erass family

_ trocavceul m 51eader onestress
, ps stu eine eee tso e
!

| ( ) Isr=wni .4W,419 mIata 4aerican teachgrass e e
e a e

i v' ymo_n wea+ sig stuestem
4- scoeeries Little bluestem o e e

CafesqMtis ceasemasis live-jetnt reengress a a a

a emtis se. ases press e

Tame = > e weiv 19e sed reeeress e e e
e

i
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Table 1-2 (Page 3 of 3)

$asoling Locattans
5ctanttfie Omso Commun game 1 2 3 44 44 $ 6 7 8 9 10 11

Gram 1aees (conte)
D'titarte saa'ruiaaI4 Creegrass
Eregeest'c rect'asces Nrple tevegrass

Feste octoi tre fescue
leersia orvroides Elce cutgrass e e e a e
Let.rs 'a W1 ai'a C.tgrass6

Leotolse cwate fall witchgrass e a

Pea +cs claneestum Corn grass a

Paaica ticotvem Pante gross
Panics aauc*us ae fonts grass

- s
. a a e

Feniue vienetm #esic grass
Panicue so, Panic grass e a e
Pweettes emts * amen reed e a e
he restansis tantucky eluegress a

W se. Bluegress a e a a a a a
isnTa'ragaceae mater-ettfett fami;p

emserv+aaca pafestr93 neces t e-eeed
4mmamelidaceae attch-nazel f ully

wasmsm3ee*rq*=t ene sitch aatel a e a a e
frf3icise !rts family

tris v tcetoe fets a e
ITUr aca m7. Blue-eyed grass a

Juglunsaceae Sutteraut fastly
Jut ans ciaerea autternetl

Jecame tusa family
Juncus ef5sut tush a

Juncus mili ar's Baronet rustt
Laniatae mint fastly

Collusonia caneocasts erse-ea te
Elec'wsme aeoerecea 3111 over-the-ground e
' yropus aser*canus 9991e need

gys, e tM'a8cas Sugle **ed
maataa arveasts dild stat a

m athe so. # int ae

e ceria '9stulo_si dild hergamot a a s an

Monarda guactate 'torse tint a a a

Ltea catar's Cat n's a a

EseDe vuT2aris Self aeal aa
Pytnaethesem vi9tniseem alouAtain eint e

kutellaria 3alericuieta CJaploA skulICas g
ItacP ase t tua dedge-nettle

ys 5094 # elf e Mqeanettle ata b

IIic*gi3 paiustris moge-aettle a

5tacars te*vPolia Saoetm hooge-nettle
rever's canaoerse wreenaer a

deceae Laurel f amily
Liaceeg beato+n Spice bush a e e
5assafresWem !assafres e e e e e e

Le,7ss aeseee Leoupe fastly
ap*es tunersg Scound eut n

[ Ttyeus pa Nstr*5 fetchling sa
t upi%s De'' apis k dotne e a

Micato lupellas IISCk 2*Gf e
Ecouse osewoosocia Staca locast e

"coccos t a vie 1 a s ca inat's rue e e e4 a

M4He duni a uttie see clever
'ed f 11 m hyer90s alsike CIower A E9
I_t j_a so. Vetch 3S-

Lassiaceae Ductiseed 'asily
Leere sf ace Ducaweed e

LantIEu~l ariaceae Stadaewt fastly
ver*cuier4a sur; urea Nro' nieseer. ort e

Uliaceae Lily 'amily

allium canadeese elfd garlic

Loavailaria eaM11 Lily-of-the-valley
L u i, sup.e5 m Nre's cao Illy a

iTaTt wssmTacao sei site 111 -of-the-valley a e a7
Pol wa t m ci'' or's Solomon's $eal a a

"m i x %s -ecemosa False solamon's seal e e e s a

Wec*aa stentta Starry false Solomon's seal e e e o e
%7W-exes CatDr'er a a a e
bI'as retret olta Roune-leaf catbrier ai

'FT'Trum e,curvete pestrie trt11 tim a

uvular +a traadi f ' ers Large flaiewed nelt ert
Loneliaceae LooeHa 'astly
tocelia sy*19t'ca tiee f acolta

Lycocodiaceae aroupeniae f astly
tropo3dobtevam iroundetae a

Lythraceae Loosestrt'e 'asily

h rartte4"au !.aso toosestetfe a e e
na t aeaceae Ponommed fastly

9a'ai sp. 4a 9ad
87F~aioptan alcae* e nowned ao
RassyH s'T~ Naawees e
Ramonetca so. Pope =*se

s@eae estee Illy fas11r
tresea's scar *eae1 water sn'e'.d e

9e1 soo lates asie**can lotus
4.paar Fedets lulthese Illy e

Ma teerosa ette water:117 e
syssuaae ium 'asily

ena sriettica stace sus e

9
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O Table 1-2 (Page 4 of 5)
\v#

Sammitag Locattens
5stemetfte esme Cammme name 1 2 3 a4 48 5 6 7 8 9 10 It

Onagrocese Evening prierosa fastly
Cirraea tuadriswicatsaa* Enceanter's angntsaade e
GI'3iiTe so. F i rtueed a
Lemigio spaaerecerse 8alse lossestrtfe
Dacthere 6. easts twentag prierese e
Oenothere eur*ceta sorthern s entag prirose a
Coact ere so. Prisrose ek

Osasinaceae Royal fern fastly
Osmimaa ctanamene. Ctananen fern e a
sea ecoal's towel fern e

Gaelidaceae moe-scrrei family
Oval 11 stricta mood sorrel ePhyteleccaceae Potenses family
P*rtef acce americana Poteused a

Pinaceae Pine family
Larts facicias asertcan Tarch
W ETaKa Jack sine 6 e e
Jaws troews entte pine

Paleonteceae Phlea fastly
Phf0s IPf Na
RTii divariceta t!ae pelos
ATii so. Phles apet;siTuese eithors faatty
Pel seneutaea Purple ellhortmal

PoTygonaceae Sucrwneet fastly
Pel amp *9bte sette smertweed

Fel ep]rian irif oIIe
o qo Tear-tlhas e

ne cocciaow Summe smar*wed
8elroone sagittatum areew.la - tear.tfuse s e ea

Folvgces so. Smartamos a
Iars acetoselig Sheee sorrelJ a aEsmil crispus Curly dock a
aveen vert'cillatus mater aoca e ePblypodf aceae Polypoey fastly
Crstanter9s frag 11's Bladese fern e sJeaastseetIa puncttletuie day-scented fece s
Decleo sensibilis Sensitive Fern e e aWoe"Tessa ,wI ate ader's tegue fererl
P'eria 'e eeuTlima greemen fern e e e
Nicoter's palvstris anarsn Fern a e e e-

Ponteneriaceae Ptekerel-weed family
Pontecerta cometa Pickerel-=eed *

Primulaceae Pr* arose fatty
Lysienc9se citiefe Fringee foosestrife

/% L eaW' t er*es tr's loosestrifeg'entelis Sorealis
h

I| r Starflamer
\ /

tanunculaceae oese
Crowfoot fastlyV

an-one cea Canaan anammie
Esseni rWFW ch feeleased
Emellees ?*isasis Columniae a
Ce1%g selvstris marse eerigold
tevncvTvs esortaivu stoney leaf nuttercue a

n'aawacuius FT
-

aeoe11er s v l1av ester buttercupe
aavac.in peasrivenicus settercus

sarwcvTes iceteesta Carsed settertvo a
Balictre noiroone Rue e

Rosaceae aose fanity

I

- a 1ennia 2rIPol*2ata agraseny
eacTer caaedeaTTs Seeviceeerry'

ree:eecnier Taevis sevicemerry a

| Irania arsutTfsTT4 ase cnomeeerry
tra taem cruswa11f toucastle thornapple a e a'

'
rrToi..a .T,Tia.eae diid stra.oerry n a e
GPm caneoease ehtte avons a e
Uim verOaieaue avons E a
75tintme ceaedease Dwarf cincuefett
Foteatille recta Cinouefell
ForsWeiTeiiTen Commen cineefett
potentiif e so. a
e unus seestina 31xt cherry e e e a a e e
reus virWiene chose cheery e e e e

| Es so. Cherry e
! sosa niaade stid rose e e e e o e e

I ii so. ease e a a

sich attewa<e sis stacinerry a s e
foe.s r q, iter,s os.eerry e ae
has *isp'dus se*stly osmeerry *
'sTrie alba teneam-smeet a e~

3pirea tematose Steeele besa e
tusiaceae Beestre. Famii,

connaient=us occidental's Suttoneuse e
Gile la acine ledstrew a a a ei

LTTJ treFiTTe Fragrant nedstraw s
i

LTFe so. Beestraw e a a
4.~an tue fastly

Ptelee trifat tata money tree
. Salicaceae Willer family

*Ivs isItei4es Cottanamoe
re no ' 1ea t e ta Sig-tootned aseen

s t e== vie' :es henfag aseen
fiTIUnv ie was mesen-leaf oillow e
F2Ta A e lleca sillow a e e
fiTIE so. s *

5.siiTh ese senaat=me ferify
i f- g Cammmert seev te aestero-emenfles a a 8 *o

(- ***
Pro,tausly neeree as Ctecame sie'ae.
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Table 1-2 (Page 5 of 5?

5meltne Locattens
scientifte same Lamen see 1 2 1 4A at t 4 F 4 9 TO 11

Secrecentaceae Pf tcher slant fastly
Saraccate m Pitcmer elaat

Sama rreguese 5astfrage f astty
flhei _w=c*caave at1s elect cweeant

scree,n iertues.v 5aaneregaa fanor
a r eier4e pos cyl g ye.gi,,, ,u e

be . r < arn, et sveie e ,reeierte

te* v er a v ici sma hy falso foagleve
% rte ceaeoecs's Blue toes ftaa

^-

%lesefrm Idaeere Cow maeat
*%j3s eleM Shere-winged annaey floser
Isajt_ amen hi-19tv1 Secretap*4 a
I potend so, teoretangsee

krtmastaria taaseelets Ffemort
(ersenc e toys 3g nu e s ten a

d-ce sneeTe eae Dea =yroya l a ,

**ce scutellata Mrse soeemsell e
Soleaecese fanate festly

Sole ='an eersticene me aettle a a a

'JIiT4 eulcamsee gigatsnece o e e
se&Wasce.e s r-coes f astir

spernast a so. . Sor-wees
TH Iassee Liaoen f astly

711*a amortcaae Basswoes e a

Wome.a Cattati fastly

3 it"-o. ime ie.f cattati e eagae at FoMa' Cattail e , ,
Ulmecoes

11_ s eareeceae american ole
v s n_f. a 5 ioner, eie e e

ime.TTiforse persley ' anti,
-

t eu t t''een sa'eraeoloce
~e Sv:bos e 88erateger af sectag e

, g c'erW !=eet cicely a a

F ca set .e wild parsate e a

4 cu i~tMTTata Blace saaneenet e
moisen alemanner ame wree-

4ettie family
Jrtica.ese,e ernaer*caow .c f alse aettle o e
PU.e :npue tiearweed e a a e
Ma 43a, 5ttaging aettle a

gm Small stingtag aettie e a

set'ca so. tettle e e

ver. ate f astl..yfeetmanese
n .er.a . ev-e estata

veie.t a.nyv.1 ue.e

voic e.ta wy ,ent .tetetste s f. , . .

rei ysrea, . .te:et
rmr so. v . . . . .

v.tice.ie
use iec.oyr

.e ean t,s. 3,,,,e ,n e vie,i te . . . . . . .
e,eru,,e,eeee.,ase e e avc - w..< a

se, erse. . . . a =

_

l.2.1 QUANTITATIVE ANALYSIS

1.2.1.1 Ber.hy ass Community. American beachgrass (Ammophila breviligulata)
was the only :pm ies sampled in 1980 at this location (Table 1-7). The single

individu'. , ' v v h horsetail (Equisetum hvmale) recorded in 1979 did not sur-

vive, 4 3 might be expected. Comparison of 1979 values with those of 1980 shor.c '

a decrease in density and an increase in dominance for American beachgrass.

These changes are within normal fluctuation for this species (Laing 1954) . <

__ _ __

_

O
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1.2.1.2, Foredune Community. Vegetation in this community was similar to that

recorded in 1979 and previously (Table 1-8) . Little bluestem (Andropogon sco-

parious) was again the predominant member of the herbaceous stratum, having the

highest importance value recorded of any species. Sand reedgrass (Calamovilfa

longifolia) and poison ivy (Rhus radicans) were also important components of

this stratum. _

-
~

.
_

_ _ _ -

Throughout the 7-year monitoring program, beachgrass generally decreased in
importance (Table 1-3) . Densities and areal coverage of this species typi-

cally decrease with dune stabilization (Olson 1958) . Poison ivy has steadily
;

increased in importance (Table 1-3) during the monitoring program, also indi-
cating stabilization of the foredune. A single individual of common dandelion

(Taraxacum officinale) was observed for the first time in the sample plots.

This introduced weed is locally abundant in old pastures, lawns, and disturbed
places, but is not typically found on foredune slopes (Swink and Wilhelm 1970) .

('') Total ground cover recorded for 1980 at this exposed location was again the
v

lowest of all quantitatively sampled locations (Figure 1-5) .
- ---

. - - -
__

- . . . . -
- -

In 1980, black oak (Quercus velutina) and basswood (Tilia americana) were again
the most important species in the shrub stratum (Table 1-8). Although one jack

pine (Pinus banksiana) reached shrub size, total shrub density decreased slightly
primarily due to the loss of three basswood.

In 1980, basswood was the predominant species in the tree class. The total ba-
sal area of trees of this location remained approximately the same as that for

1979 due to the gain of one basswood and loss of one jack pine and one black oak.

/m

k_-)
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gTable 1-3

Herbaceous S tratum Taxa Important (Importance Value 220) for at Least One Sampling
Year, Sampling Locations 1-8, Bailly Study Area, July 1974-1980

Sase11aq Location Tama 19.4* 1979 1976 1977 1978 1979 19510

(1) 8eachgrass amophile breviliquieta 300 300 300 300 300 290 300

(2) Foreoum invynila breviliquista 41 28 28 9 5 7 11

ETroeogon scoparius 94 91 125 159 127 120 158
u s amovi t Ta loc 2ifolia - 40 21 22 26 34 24
Celestrus scanoens 29 35 25 10 22 18 5

Fenicus vir94tJe 38 - - - - - -

Ehus radicans 7 11 12 13 20 24 32
ToTTdaqo so. 36 36 39 30 23 34 12

(3) laanature Cat Forest Carvu peansylvanica/Caron so. 1 34 92 63 114 73 77 85
aamamiis vieniciana~-- 5 6 15 15 11 16 29
Foa so. 9 2 21 18 26 10 4

Pteridi se acut tinus 23 70 21 24 52 65 63
Aus eaoicans 19 19 38 21 20 10 23
Gia blandaiaosa sa. 16 11 12 9 6 7 21

TeTTacina soGS. racemosa. 5. stellata) 18 16 19 11 16 25 4

(4A) Celes Sog. farve peansylvanica/ Cares sp. 10J 97 73 91 96 85 100
wooded Ory Yiiiifras sibf ews ~'"~- 22 3 24 13 3 23 22

5milacina spp. (5. raceese. 5. stellata) 11 49 21 17 17 23 17
Waccintwo pennsyTwaniemivaccTatum so. 100 72 101 11 3 92 1C5 93

(48) Caeles tog. Caren so. 15 31 32 33 17 8 37

eoceed-set Es stolopfera 28 27 17 5 12 6 11

Imaticas binera 30 18 33 25 29 26 23
Leersia cryzoides 33 27 16 34 30 56 54
*aiuntnemum c anaoense - 36 9 9 12 25 18
anoc!,a seasibilis 25 18 12 13 16 10 15

Osanos cinnamonea 66 49 50 22 19 20 22
Parthenocissus quinquifolia 10 6 6 12 4 4 9
pnea peila 14 6 30 - - 11 22
Wocarpus feetidos 51 31 37 10 25 64 53
brtica spp. - - 2 11 45 42 7

(5) Caeles 809. Open** Caren spp. 9 9 9 - - - 13
*cocon vertici11stus - - - - - - 31

gl atiens binera 10 42 32 59 61 5 -

Leersia oryroides 3 49 55 58 60 58 61

brepites corinunis 14 19 21 - - - 17
Pilee petia 19 - 6 37 29 5 29
Poa sp. 70 54 62 - - - -

F5Tyqone spp. 25 24 24 19 38 - -

Itacays palustris - 7 - 10 27 - -

Thelyp teris@ca .us t el s - 8 7 - - - 7
'ha li c t rum um 9 20 19 - - - -

h spp. Q. angustifolta, T. latifolia) 25 11 18 38 43 176 99
__

'(6) maple Forest aree cuervn 4 3 20 21 12 47 27
UEsea guadristicata - - 31 25 3 41 52
-arainiwa maculaten 8 28 14 8 - - -

Me 500. IG. cana1 ease. G. viesinianum) 12 - - 15 19 24 7

@tiens b7fbra
~

21 38 66 36 43 7 6

L'aoere bearoin 25 35 21 21 24 10 10
TiTtaenocissus quiaquifolia !0 29 22 33 27 35 14

Deunus spo. (P. virginiana. ~P. serotina) 64 53 49 72 75 54 til

Rosa so./ResaTlacca 16 12 12 24 18 23 22

fisiafratWidJe 21 10 10 - - 12 10

(7) Energent macroonyte** 411sma plenta90-acuatica - - 24 - - - -

BWoeWie schreeers - - - - - 24 11

sucher variegatum R6 164 185 173 261 218 199
Fiaea tut >ecesa - - - - - - la
o y? cam ceccinew - 23 21 - - - -

PeateneeTa cordata - - 32 - - - 44

Detw9eton soc. 92 114 24 126 39 58 22
Freserpiaaea palustris 23 - - - - - -

.ypea atWiia 65 - 16 - - - 10

4 enstis alba - - - - - - 20(8) 7ransmissian Corridor 9
Accrerogon}ceedii 4 10 7 56 95 108 108

81 32 30 23 7 3 I7Care s spp. . ipeansylvanica )
- 35 37 39 41 41 43Leeeva cryroT'iii

'JTaTTs t ri c ts - - 5 - - 22 7

Poa so. 24 16 11 12 6 a8 35

E mateevn virginises - - 1 2 ?8 25 19
Ceus spo. (4 a l lepe4teasi s , 47 43 33 47 29 6 3

Tflaaellirigi
Sit <pter's palustris - 24 22 13 26 - 3

ITortance value * I re'ative values (.1eas t ty, dominance , 'eeq wacy) .
e
1974 values calculated trem secteatee Jata

**
Locatie of sanele plots not identical for all years.

- Species act reCor1e4.
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Table 1-4

Yearly Importance Values for All Shrub Stratum Taxa, Sampling Locations 2-6,
Bailly Study Area, July 1974-1980

Sampline location M 1974* 1975 1976 1977 1978 1979 '980

(2)Foredune Gelastrus scandens - - - - - 43 53
Pinus banksiana - - - - - - 35
Prunus _ virginiana - - - - - - 24
Quercus velutina 128 125 127 211 102 116 113
T' ilia americana 172 175 173 89 199 108 68

(3) ~x .turt Oak Forest Masramelis virginiana 138 138 134 123 160 170 134
gwercus velutina 72 78 78 68 44 49 91
Sassafras aloidum 91 84 88 108 97 74 76
Vitis sp. - - - - - 6 -

(4A) Camles Sog. Acer ruorum 31 - 73 34 83 53 74
Wooded-Ory TrGius serotina 92 18 129 167 124 172 106

Quercus alba 63 29 26 - 74 21 61Quercus Etina 114 253 77 99 19 54 61

(48) Cowles Sog,
Wooded-Weg Acer rubrum 31 - 73 34 83 53 42E s icana - - - 34 17 - -

Cor9us spp. (C. ansons. C. stolonifera) 130 164 163 95 94 185 70
Linaera benreiT

-

60 43 41 40 85 55 67
Parthenocissus hinquifolia - - - - - 18 14
Rnus radicans - - - 14 17 - -

E vernix - - - - 30 - 34UTTm nigri - - - 14 21 - -

u%s runra - - 15 - - 22 20
diournum cassinoides - - - - - - 33

. Vitis sp. - - - - - - 14

u) (5) Cawles Sog, Open Leonalanthus occidentalis 300 300 300 - - - -3

(6) Maple Forest Acer ruorum 138 126 172 184 117 81 124E us flor.da - 26 - - - - -

Cornus stolentfera - - - - 49 - -

Cretaaeus sp. 10 - 10 - - - -

Peunus vir119tana - - - - - - 49' Prunus serotina 40 91 40 116 158 202 126
Quercus alba 11 - 11 - - 18 -

Rooinfa 3ieudo-acacia 55 - 53 - - - -

Sassafras albidum Il 39 11 - - 18 -

*1974 values calculated from Septester data.

Importance value = I relative values (density doeinance, frequency).

- Species not recorded.

feo shrubs recorded from sampling locations 1. 7, and 8 during monitoring prograe.

!
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I
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Table 1-5

Yearly importance Values for All Tree Stratum Taxa,
Sampling Locations 2-4, and 6, Bailly Study Area, July 1974-1980

saneline tocati m g 1974 * 19q m 19n 197q 1979q 1980

(2) Foredune Dieus banksiana 72 73 73 74 75 78 75
Populus ceitoices 49 49 50 53 54 48 51

Juercus velutica 34 34 35 34 36 56 48
TTTTa ~ americana 145 144 143 140 137 118 126

(3) :cmature Cat Forest Quercus alba 14 14 14 15 13 12 13

Quercus Etiaa 286 286 256 285 238 289 288

(4A) Cawles Bo9. Wlanc9ier erecrea** - - - 13 12 13 ?0
1soooed-Ory Prunus serotina 20 18 19 18 20 21 21

Quercus aioa 32 29 29 18 32 29 31
;uercus WTutina 249 252 253 250 .236 237 239

(46) Cowles 809, acer ruerum 145 145 144 143 158 160 143
dooded-=et U Ela lutea 49 47 43 45 50 50 74

Nussa sylvatica 13 11 11 14 15 15 13

Prunus semtina 21 11 12 11 12 12 12
UTTi amy;caloides*** 43 62 63 66 22 21 25
GUTras albidum 28 24 24 23 25 25 23
ulmus ruera - - - - 19 20 11

(6) Maple Forest Acer merum 174 173 177 173 184 179 183

ffetaccus so. 10 9 10 46 10 10 1

Prunus se mtina 40 47 40 25 38 36 36

Cw rus aIIa 11 10 11 39 10 10 10

Eooinia W udoacacia 55 50 53 9 49 49 48

Eassafras aioicum 11 10 11 10 to 17 14

N Walues alcalateo fras May data.

**Previously recorded as Linoers benrein.

***9reviously recoroed as 5411: niera.

- Species not recorded.

Importance Value = I relative values (density. Sainanca. fremancy).

% trams recorded from locations 1. 5. 7. and 8 mring annitoring program.

|
|

|

Table 1-6

Total Basal Area (Ft2 / Acre) of Tree Stratum Species,
Sampling Locations 2, 3, 4A, 4B, and 6, Bailly Study Area, July 1974-1980

%t 3ange
Sameltag 1.ocatica 1974* 1975 1976 1977 1978 1979 1980 1974 1980

(2) Foredune 5.6 5.7 6.4 6.9 7.1 7.9 7.5 +1.9

(3) Imature osa 33.1 35.3 34.9 36.0 28.5 43.6 57.7 +14.6

(4A) Cowles Bog. wooded-d - 52.0 83.1 37.7 91.4 99.5 91.9 95.6 +13.5

(at) Cawles 509 ecoceo- 48.6 50.8 54.2 56.9 49.2 42.2 39 .3 -9.3
(6) %ple forest 17.9 81.2 85.1 89.1 94.3 97.1 98.0 _20.1

1 *
i 1974 values calculated *rm Septemer data.

+ - 8asal area in scuare feet per acre calculated frm abh awasurecurts taken frm ten 100-scuare-
arW placs for locations 2. 3. and 6, fra seven plots at locations 4A and a8.

!

|

|

r
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Figure 1-4. Cumulative and Yearly Species Totals, Sampling Locations 1-8,

| Bailly Study Area, July 1974-1980 (1974 values calculated
frem September data.) (Page 1 of 3)
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Table 1-7

Density, Dcminance, Frequency, and Importance Values
_ for Beachgrass Community Vegetation, Bailly Study Area, July 1380

.. -

41stive blative blative !ssortance
Tanen Sensity* Sensity Dominance * Deinance FeNueacy* Fesquency value *

hch15e trev11%f ata 685.761 1.0C.0 14.454 100.0 100 100.3 300.3

i

*Denstty is expresseo as nweer of indivichais per acrs, daitinence as areal coverage in square feet per acre,
and f*tquenCf al percent Of Saf"ple plot 519 untCfl a SGeCiel Occurred. Importance value i$ *.fle sum of the
three relative vaiw s.

,

|
!
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Table 1-8

Density, Dominance, Frequency, and Importance Values
for Foredune Community Vegetation, Bailly Study Area, July 1980

Relative blatuve Relative Incortance
Taxon Density * Density Ominance* Dominaace F%ency* Frequ ency Valve

Hertts
Anemophila brevilitulata 4.407 0.8 1%.0 1.0 40 9.3 11.1
acropogon sceparius 448.393 81.3 8.059.0 58.5 80 18.6 158.4
Calamvtif a longfolia 43.210 7.8 60.0 0.4 70 16.3 24.5
calastrus scancens aC9 0.1 63.0 0.4 20 4.7 5.2
Euonorsia [carollata) 8.452 1.5 198.0 1.4 30 7.0 9.9
alium so. 309 0.1 40.0 0.3 10 2.3 2.7
inetrere so. 909 0.1 44.0 0.3 10 2.3 2.7
parteenocissus quincuefe11a 2.428 0.4 218.0 1.6 to 2.3 4.3

1.619 0.3 479.0 3.5 20 4.7 8.5@ercas velutina~
26.709 4. 8 2.331.0 20.5 30 7.0 32.3+vs recicaes

W [51andal 2.023 0.4 219.0 1.6 10 2.3 4.3
Ecs t a h_irta 809 0.1 48.0 0.3 20 4.7 5.1
Sen lactna stellata 404 1.5 44.0 0.3 10 2.3 4.1
5)lica90 (graminifolia) 8.094 0.1 344.0 2.5 40 9.3 11.9
TarasacJa of +1ctanale 405 0.1 44.0 0.6 10 2.3 3.0
Tracescantie virginiana 405 0.1 87.0 0.6 10 2.3 3.0
vitis sp. 1.619 0.3 871.0 6.3 10 2.3 8. 9

Total 551.414

Shrubs
celastrus scandens 121 27.2 436.0 6.1 10 16.7 53.3
pinus canesiana 41 9.2 436.0 6.1 10 16.7 35.3
%nus o r9tniana 41 9.2 348.0 4.9 10 16.7 24.1
le m s velutina 121 27.2 3703.0 52.1 20 33.3 112.6
Tilia arericana 121 27.2 2178.0 30.7 10 16.7 67.9

Total 445

Trees
Pinus Sanesiana 8 18.1 2.0 23.2 20 33.3 74.6
76v7us deltoides 4 9.1 2.1 26.9 10 16.7 52.7
Nercus, veivtina 4 9.1 0.3 3.9 10 16.7 29.7
.iiia ame Hcana 28 63.7 3.6 46.0 20 33.3 143.0

Total 44

' Density exprissed as nunu>er of individuals per acre, dominance as areal covera 9e (herbs and shrubs) and basal
area (trees) in smare feet per acre, and frecuancy as percent of smole plots in nich a species occurred.
Importance value is the sum of the three relative values.

Parentneses indicate tentative identification.
This table has been corrected from the sumaner 1940 report.

1.2.1.3 Immature Oak Forest Community. Although both total density and total

number of species were lower in the herbaceous stratum in 1980 than in 1979, im-

portant species were consistent with previous years (Table 1-3) . The high den-

sity of Pennsylvanica sedge (Carex pennsylvanica) again gave this species the
_ _

highest importance value for the herb class (Table 1-9) . The high importance
~

value of bracken fern (Pteridium aquilinum) , whIch was approximately the same
as in 1979, was due to the greatest areal coverage of this herb species. Other

important hera species (those having importance values greater than 20) were
false Solcmen's seal (Smilacina racemosa) , witch-hazel (Ha=mamelis virginiana) ,

O
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~U poison ivy (Rhus radicans) , and pale rose (Rosa blanda) . Fragrant sumac (Rhus

aromatica) was recorded for the first time from the sample plots. This woody
species is a characteristic member of Indiana foredunes (Swink and Wilhelm
1979) and occurs comronly in both the foredune and open interdunal areas with-

in the Bailly Study area.

. _ . -_ _
- - _ _ . .

-

Table 1-9

Density. Dominance, Frequency, and Importance Values
for Immature Oak Forest Community Vegetation, Bailly Study Area, July 1980

Enlatuve Relative Relative !aportance

Taxon Density * Dansnty Dominance * Dominance Frequency * Frequency value_

Hert>s
Caron >ennsylvanica 125.495 70.5 309 4.2 30 10.0 84.7
emanamelis virvatana 4,407 2.5 741 10.1 50 16.7 29.3
wiiantnus aivicatus 809 0.5 131 1.8 10 3.3 5.6
Panicum (haucnucael 2.833 1.6 44 0.6 10 3.3 5.5
Pea sp. 809 0.5 44 0.6 10 3.3 4.4
TeUnus viminiana 809 0.5 44 0.6 10 3.3 4.4
Fteridium equilinum 24,686 13.9 2.396 32.5 50 16.7 63.1
'thus aromatica 405 0.2 4 0.1 10 3.3 3.6
EUs radicans 4.856 2.7 1.002 13.6 20 6.7 23.0
Toia bianca 3.237 1.8 915 12.4 20 6.7 20.9
l Woecnia nieta 405 0.2 1 0.0 10 3.3 3.5
5milac:naiTeTTata 9.308 5.2 1.742 23.6 70 23.3 52.1

Total 178.059

O M amelis vi miniana 930 50.5 500. 39.7 40 33.3 135.5

'Q Sassafras a!aiou.s 405 26.4 390. 31.0 40 33.3 90.7
Quercus veluttaa 2::2 13.2 370. 29.4 40 33.3 75.9

Total 1.537

Trees
Owercus alba 4 2.1 0.4 0.8 10 10.0 12.9
Quertus veTutina 194 97.9 47.3 99.2 90 90.0 287.1

Total 198

* Density expressed as nJuner of individuals per acre, dominance as areal coverage (hertis and shrubs) and basal
area (trees) in souare feet per acre. and frequency as percent of sample plots in which a species occurred.
Importance value is the :um of the three relative values.

Parentheses indicate tantative identification.

This table has been cerfected from the summer 1900 report.

- - - - - - . . . . - - . _ . . . - _ . _ _ . . _ . _ _ _
.- - - - . . . . - .

Shrub vegetation was, in general, similar to that recorded in previous years,

with importance values and recorded species shewing little change (Table 1-3).

Witch-hazel was again the major ccmponent of this stratum in 1980, having the;

highest density, dominance, and frequency values recorded (Table 1-9). The

shrui, class as a whole exhibited a decrease in density and dominance primarily

due to relocation of two sampling plots. Also contributing to the decrease

was the death of the wild grape recorded in 1979.

-_ _

O. The tree canopy in the Immature Oak Forest Community continued to be dominated
b by black oak (Quercus velutina) in 1980, with a single white oak (Quercus alba)

|
the only other species present in the plots. Ovet all, the basal area of the
tree class increased by 5.2 square feet per acre over 1979, reflecting annual

1-23 services group
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growth and the addition of four black oak individuals to the tree class. Total'

basal area has increased 14.6 square feet per acre since 1974 (Table 1-6), with

an average increase of 2.1 square feet per acre per year. Comparison of aerial

photographs taken in 1980 with those of 1974 shows a conspicuous increase in

canopy cover in the vicinity of this sampling location (Texas Instruments 1980).

1.2.1.4 Cowles Bog (Wooded-Drv) Communitv. Analysis of 1980 sampling data
for this location revealed little change in species composition from previous
years (Table 1-3) . Lowbush blueberry (Vaccinium pennsylvanicum) and Pennsyl-
vania sedge were again the most important species, recording the highest dom-
inance and density values, respectively (Table 1-10) . Sassafras (Sassafras

albidum) and starry false Solomon's seal (Smilacina stellata) were the only

other species with relatively high importance values. A total of six herb

species was identified, with one species, serviceberry (Amelanchier arborea) ,

recorded for the first time. The 7-year species total of 31 is the lowest of

any location except that of the Beachgrass Community.

hTable 1-10

Density, Dominance, Frequency, and Importance Values for Cowles Bog (Wooded-Dry)
Community Vegetation, Bailly Study Area, July 1980

Relative Ae14tive Relative Iseortance
Taman Densite Density Dominaace* Doet aance Frequency * Frequeecy falwe

wrbs
acer ruerus 1,734 0.6 933 4.0 29 6.3 10.9
LTancu ee areorea 1,734 0.6 187 3.3 14 3.1 4.5
Caram pennsylvanica 230.093 69.4 4.978 21.1 43 9.4 99.9G tTJa virginiana 578 3.2 62 3.3 14 3.1 3. 6
Nn= cum sp. 2.312 3.6 6 3.3 14 3.1 3.7
Partnecoctssus rainquefolia 1,734 3.5 311 1.3 14 3.1 4.9
Pter'aium aquilinum 578 0.2 124 3.5 14 3.1 3.8
'* anus serotina 4.347 1.2 622 2.6 29 6.3 10.1
7 unus vero niana 578 0.2 62 3.3 14 3.1 3.6
Quercas veiutina 578 3.2 124 3.5 14 3.1 3.3
aosa iblansai 2.312 0.7 436 1.3 29 6.3 8.8
Iia ~ssafras alo11a 2.312 0.6 2,3C0 11.9 43 9.4 21.9
%ilacina rac mesa 1,156 0.3 187 0.3 29 6.3 7.4
%ilacina s tenata 5,781 1.7 560 2.4 57 12.5 16.6
4:ncosia virginiana 578 0.2 62 0.3 14 3.1 3.5
eac:inium ::enasrivan+csm 75,734 22.8 12.135 51.4 86 18.7 92.9

Total 331,339

Saruts
acer rubese 299 27.3 343 20.3 43 25.0 73.6
M us serotina 299 27.3 872 52.3 43 25.0 105.6
heros alba 231 22.2 213 13.2 43 II .3 60.4
mra,s ventina 231 22.2 218 13.2 43 25.C SC.4

79tal 1,344

7rees
Anelanceee artocea 6 0.5 0.1 J.1 14 3.9 9.5
Peunus serotina la 3. 9 2.7 2.9 14 8.9 20.7
1ercas alta la 8.9 3.1 3.2 29 18.5 30.6
juercas7eTrina 156 31.7 39.7 93.8 100 63.7 239.2

Total 198

'Mnsity esoressed as necer of individuals per acre, dominance as areal coverage (herts and shruts) and basal
area (trees) to soware feet per acre, and frequency as percent of sample picts la entch a species occarred.
Importance value is the sue of the three relative values.

Parentheses indicate tentative taentificatton.
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I ) Shrub stratum data for 1980 also showed little change from those of previous
,

years (Table 1-3) . Total density increased because of the addition of one

red maple (Acer rubrum), four white oak, and three black oak. Although two

black cherry (Prunus serotina) were lost, it remained the shrub stratum spe-

cies with the highest importance value.

Basal area of trees in this community increased by 4.1 square feet per acre,

resulting in a total increase over 7 years of 14.6 square feet per acre (Table

1-6). Overall there was a slight increase in tree density in 1980, although

one black oak was lost as a result of wind-throw damage. One individual pre-

viously recorded as spicebush (Lindera benzoin) was identified as serviceberry

(Amelanchiar arborea) . Serviceberry is reported common in high dunes of Porter

County, Indiana (3 wink and Wilhelm 1979) .

1.2.1.5 Cowles Bog (Wooded 'w'et) Cocmunity. Total number of species identi-

fied from sampling plots since 1974 (Figure 1-4) indicates this community has

the greatest species richness of any location quantitatively sampled except

('i the Transmission Corridor. The total number of species recorded from shrub
\J~

and tree strata respectively (Figure 1-4) are the highest of any location;

the herb stratum total is also high relative to other com= unities sampled.

No single species has predominated the herb stratum of this community, with

11 species recording importance values greater than 20 in the past 7 years

(Table 1-3) . This represents the greatest number of '.mportant species for

any community sampled. Skunk cabbage (Symplocarpus foetidus) and cutgrass

(Leersia cryzoides) recorded the highest valuev in 1980 and consistently have

recorded high values in past years (Table 1-3) . Other important species in

1980 were cinnamon fern (Osmunda cinnamonea), jewelweed (Impatiens biflora),

and sedge (Carex sp.). The three members of the nettle family (Urticaceae)

present on the plots had a ecmbined importance value of 37.0; false nettle
(Boehmeria cylindrica) was recorded for the first time. Duckweed (Lemna minor),

which was not observed in 1979, was present in 57 percent of the plots. Duck-

weed is a minute, floating aquatic plant that requires stagnant water. It is

an ecologically important species and a good indicator of changes in water

{J~}
1evels. It is not technically a member of the herb stratum, although placed
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as such in data accounts. Coverage estimates, as given in Table 1-11. are h
more precise as well as more meaningful than density estimates of this minute

species.

Table 1-11

Density, Dominance, Frequency, and Importance Values
for Cowles Bog (Wooded-Wet) Community Vegetation,

Bailly Study Area, July 1980

Relative Relative Relative Imortance
Taxon Densi t y * Density Dominance * _ Dominance Frecuency* Frequency Valee

Herbs
Boenmeria cylindrica 2.891 0.8 498 1.8 43 6.8 9.4
Carex sp. 81.516 21.7 1.742 6.4 57 9.1 37.2
Cornus stolonifera 5.781 1.5 1.245 4.6 29 4.6 10.7
Cystopteris fragilis 1.156 0.3 6 0.0 14 2.2 2.5
Impatiens biflora 19.078 5.0 1.867 6.8 71 11.3 23.1
Leersia orvzoices 142.797 38.1 3.111 11.4 29 4.6 54.1
Lecina minor - - 42.525 - 57 9.1 -a

Natantnemuni canadense 35.844 9.6 1.556 5.7 14 2.2 17.5
Onoclea sensibilis 8.094 2.2 2.178 8.0 29 4.6 14.8
Osmunda cinnamonea 10.984 2.9 3.423 'i.5 43 6.8 22.2
Partnenocissus quinquefolia 2.891 0.8 249 0.9 43 6.8 8.3
Pilea pumila 40.469 10.8 1.058 3.9 43 6.8 21.5
ToTyTonum (arifolium) 1.734 0.5 311 1.2 14 2.2 3.9
solanum (dulca, era) 1.536 0.4 436 1.6 29 4.6 6.6
symolocarpus foetidus 9.250 2.5 9.334 34.2 100 14.9 52.6
Thelypteris palustris 1.734 0.5 62 0.2 14 2.2 2.9
Urtica sp. 5.781 1.5 87 0.7 29 4.6 6.8
Viola sp. 3.469 0.9 68 0.3 29 4.6 5.8

Tota! 375.005

Shrubs
Ac r rubrum 173 7.7 280 14.3 25 20.3 42.3
'CErTus stolonifera 925 41.0 373 19.1 14 9.9 70.0
Lincera eenzoin 520 23.1 467 23.8 25 20.3 67.2
Partnenocissus auinquefolia 58 2.6 31 1.6 14 9.9 14.1
Rhus vernix 173 7. 7 311 15.9 14 9.9 33.5
Ulmus ruera 58 2.6 156 7.9 14 9.9 20.4
vibumum cassinoides 289 12 7 311 15.9 14 9.9 38.5
Vitis sp. 58 2.6 31 1.6 14 9.9 14.1

Total 2.254

Trees
Acer rubrum 75 49.6 19.5 49.6 86 43.2 142.4
Betula lutes 35 23.2 11.4 29.1 43 21.3 73.6
nyssa sylvatica 6 4.0 0.7 1.8 14 7.1 12.9
Prunus serotina 6 4.0 0.4 1.0 14 7.1 12.1
541tx amygodi.T? ides 6 4.0 5.3 13.5 14 7.1 24.6
Sassafras albidum 17 11.3 1.9 4.8 14 7.1 23.2
Ulmus ruera 6 4.0 0.1 0.3 14 7.1 11.4

Totaf 151

* Density is expressed as nunter of individuals per acre, dominace as areal coverage (heds and shrubs and basal
area (trees) in square feet per acre, and frequency as percent of sample plots in which a esecies occurred.
Importance value is the sum of the three relative values.

**0nly dominance was reacrded for this species (see text).
Parentheses inf'ute tentative identification.
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O) All shrubs observed in the wet woods plots in 1979 were recorded in 1980, nd -(_
two other species, northern wild raisin (Viburnum cassinoides) and wild grm ,a
(Vitis sp.), were observed for the first time. Northern wild raisin is re-

|
ported to be quite rare in this area (Swink and Wilhe:m 1979) . It is listed

as endangered on: A Preliminary List of Endangered, Threatened, and Rare
Plant Species in Indiana (Bacone 1978) . Red-osier dogwood (Cornus stoloni-
fera) was again the predominant shrub species , although spicebush (Lindera
benzoin) was nearly as important (Table 1-11) .

The tree class exhibited several changes in 1980, primarily due to tree growth

and tree mortality, although relocation of one sampling plot contributed to
data variation. For the second consecutive year, total basal area for the

tree class decreased, resulting in a net loss of 9.3 square feet per acre since

1974 (Table 1-6) . The addition of one red maple (Acer rubrum) and one yellow

birch (Betula lutea) were offset by the mortality of four individuals -- two

sassafras and two red maples. High water levels, apparently present for an
extended period of time in the past year, probably caused the sassafras mor-

() tality. This species is intolerant of flooding and the dead trees were lo-

cated at the margin of the swamp where flooding generally is not prolonged or
excessive. The red maples appeared to have suffered root damage, but whether
water caused the death of this flood-tolerant species s uncertain. A swamp

is typically a habitat of great natural disturbance. Fluctuating water levels

i may stress trees adapted to the swamp environment. Further, shallow root sys-

tems cocmon to many swamp species render them highly susceptible to wind-throw

damage.

1. 2 .1. 6 _Cowles Bog (0 pen) Community. Yearly data from 1974 through 1978

show a general decrease in species richness (Fi :re 1-4) and an increase int

I importance of cattail species (Typha angustifolia, T. latifolia) at this sam-

pling location (Table 1-3). Twice as many species were recorded at this loca-

tion in 1980 than in 1979, although this total was still considerably less than

the totals for the first 3 years of sampling (Figure 1-4). As mentioned in

past reports, the dense vegetation and unstable substrates of this marsh com-
munity make it virtually impossible to maintain permanent sampling plots. Re-

location of ;iats makes comparison of yearly values difficult and undoubtedly
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accounts for some of the observed data variation. However, a general increase

in cattail populations in recent years has been reported by other investigators |

(Cook and Jackson 1978,t.''.thelm 1980). Further, comparison of recent aerial |
1

photographs (Texas Instruments 1980) also indicate an increase in areal cov-
'

erage of cattail species at a number or locations withi, the Bailly study area, ,

1

including parts of the open bog. Cattails are well adapted to vet, disturbed |

environments, especially where water levels fluctuate frequently. Once estab-

lished, cattails exclude establishment or reproduction of other species.

Cutgrass was also an important species campled in 1980 (Table 1-12), 'nhabit-
ing areas where cattail is not yet established. Cutgrass is the only species

in this co=munity having consistently high yearly importance values (Table
1- P . Swamp loosestrife (Decodon verticillatus) was recorded for the first

time and was a significant component of the sampled vegetation with c impor-

tance value of 31.2. This species forms large vegetative colonies, as do the

great majority of dominant marsh species. Although no shrubs or trees were
present on sample plots , scattered shrubs (poisen-sumac, red-oshier dogwood,
spirea) and a few small trees (various species of willow) are present through- h
out the carsh.

Table 1-12

Density, Dominance, Frequency, and Importance Values
for Cowles Bog (0 pen) Vegetation, Bailly Study Area, July 19

Relative Relative Relative Incortance
Taman Density * Density Dceinance* Gaminance Frecuency* Frecuency valu,*

*1ertis
Bce*reria cylindeica 1,214 0.6 218 1.1 20 4.7 6.4
Caren sp. 10,522 5.5 174 0.9 30 7. 0 13.4
'ecodon vertic111atas 3,237 1.7 4,574 22.5 30 7. 0 31.2
Espatorie me:aiatum 1.214 0.6 251 1.3 20 4. 7 6.6
Qanrium per'oiiatum 405 0.2 87 0.4 10 2.3 2.9
ter .ia oryzoices 70.820 36. 8 3,049 15.0 40 9.3 51.1
3r w ee sensitilis 1,214 0.6 305 1.5 20 4.7 6.3
:s w nce regalis 4C5 0.2 44 0.2 10 2.3 2.7
h ea w tes carinunis 10,927 5.7 915 4.5 30 7.0 17.2
Files p siia 27,923 14.5 1,006 4.9 40 9.3 2'.7
M us [acutus} 1,214 0.6 1 0.0 10 2.3 2.9
5cattelaria gaj,e*4culata 405 0.2 Te 0.0 10 2.3 2.5
Solana Juicarwra 2,023 1.1 305 1.5 a0 9.3 11.9
*e e rpteeis palustris 2,023 1.1 305 1.5 20 4.7 7.3
Tn na angustifolia 35.422 10.9 5,184 25.5 70 16.3 60.7
h iatir ita 22,258 11.6 3,920 19.3 30 7.0 37.9c

Total 192,225

*:ensity a2 pressed as mseer of individuals per acre, sominance as areal coverage in square feet per acre, and
frecuency as percent of sancte plots in = trich a species occareed. :mpertance value is the sum of thr=ce relative
values.

Parenthese indicate tentative icentification.
Tr * trace.
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1.2.1.7 Maple Forest Communitv. Species composition in this community gen-

erally remained similar to that of previous years, although densities for all

strata were lower than in 1979 (Table 1-13) .

Table 1-13

Density, Dominance, Frequency, and Importance Values
for Maple Forest Community Vegetation, Bailly Study Area, July 1980

Relative Aelative Relative Isiportance

fasen Dens ity* Density Omninance* Dominance Frequenev* Frwuency value'

Morts
acer rubrse 10.927 12.5 180 1.2 70 13.5 27.2
ETriaea quadrisulcata 28.32s 32.4 2.047 13.6 30 4.8 41.8
rau florida 1.619 1.9 261 1.7 20 3.8 7.4

(a e acarine 405 0.5 Tr 0.0 10 1.9 2.4

4ecanacense 1.619 1.9 218 1.5 20 3.8 7.2
Liecnana neoeraces 1.214 1.4 1 0.0 20 3.8 5.2
Mieracium sp. 405 0.5 Tr 0.0 10 1.9 2.4
impatiens biflora 809 1.0 13 '. 0. e- 20 3.8 5.7
Ltaaera benzoin .'.542 4.2 697 4.6 50 9.6 18.4
Partnenocissus g 'nouefolia 4.452 5.1 436 2.9 30 5.8 13.8
Pevous vi rginir** 7.284 8.3 1.438 9.6 40 7.7 25.6
E nus serotina 16.997 19.4 7.857 52.3 40 13.5 85.2
Rosa (blanoa) 5.666 6.5 611 4.1 60 11.5 22.1
E cula trifoliata 405 0.5 44 0.3 10 1.9 2.7
5assafras albidum 1.619 1.9 871 4.8 10 1.9 9.6
wiiacina racemosa 1.214 1.4 88 0.6 30 4.8 7.8
5 milan nortacea 405 0.4 Tr 0.0 10 1.9 2.4
NTTctrum (polycone) 405 0.5 131 0.9 'O 1.9 3.3

Total 87.415

Shrsts
d acer rubrum 231 38.8 1970. 52.7 20 33.3 124.8

F Jus virginiana 81 13.7 1740. 18.9 10 16.7 49.3

Ps serotina 283 47.6 2610. 28.4 30 50.0 125.0

Total 595

Tmes
acer rubrum 186 72.1 63.8 65.1 90 45.J 182.2
EMtaceus crus-ca111 8 3.! 1.0 1.1 10 4.0 9.2
Prunus serotina 24 9.3 16.7 17.0 20 10.3 36.3
4ercus alba 8 3.1 1.8 1.8 10 5.0 9.9
anotnia psiidoacacia 24 9.3 13.4 13.7 50 25.0 48.0
5assafras albioun 8 3.1 1.3 1.3 2'; 10.0 14.4

Total 258
)

| * Density expressed as nunter of individuals per acre, dominance as areal covirage (heres and shrubs) and basal

|
ares (trees) in square feet per acre and frequency as percent of sample plots in which a species occurced.

; importance value is the sum of the three relative values.

| Parentheses indicate tentative identification.

|
Tr = trace.

| This table Ns been corrected from the sisumer 1940 report.
I _

t

Total density and areal coverage of herbaceous species was the lowest of all

| locations sampled. The consistently low ground cover values and herb densities
recorded for this community are the result of low light penetration through the
dense canopy present at the time of July sampling. Periodic sping flooding is

I a likely factor contributing to low ground cover also. As in most previous sam-
plings, black cherry again recorded the highest importance value in the herb

i
i
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stratum in 1980 (Table 1-3) . Enchanter's nightshade (Circaea cuadrisulcata)

remained an important species in spite of widespread leaf miner damage. Jewei-

weed, an important species in previcus samplings until 1979, again was present
in the plots in small numbers (Table 1-3) . Yearly variation, shown in Table

1-3, is not unusual for many annual plants, including jewelweed, that require

a specific microenvironment for seed germination. The large yearly fluctua-

tion in the importance of tree seedlings (e.g. , Acer rubrum) is likely due to

variation of annual seed crop as well as microenvironment factors mentioned

ab ove .

Mortality occurred in both the shrub and tree stra in the past year. Sev-

eral black cherry and one sassafras were lost from the shrub stratum. The

cause of the mortality was 'incertain although shading out by the overs ~.ory

was one contrn.buting factor. Three red maples in the tree stratum died, re-

sulting in basal area remaining approximately the same as in 1979 (Table 1-6) .

Both insect damage (wood borer) and fungus infection were observed, although

the primary cause of mortality could not be determined. Many of the second

growth red maples at this location are trees which developed from stump sprouts.

Sprouting trees, when young, are exceptionally fast growing due to established

root systems, but they also are highly susceptible to many plant pathogens

(Fowells 1965). Reflectir.g the rapid growth and high importance of red maple

at this location, tree basal area has increased 20 square feet per acre since

1974, the greatest of any location sampled (Table 1-6) .

1.2.1.8 Emergent Macrophvte Ccmmunitv. The habitat at this location has

been drastically altered due to changes in drainage patterns associated with

sealing of NIPSCo ash ponds south of the access road. At the July 1980 sam-

pling, approximately 60 percent of Pond B was dry, including the area sampled
for emergent aquatic plants in past ye is. All previously submerged vegeta-

tion had died, and although most of the emergent macrophytes were still living

at the time of sampling, they showed sy=ptoms of severe stress.

Sampling for 1980 was conducted in an area of Pond B where standing water was
still present (north and east of the area sampled in past years). Species

composition was similar to previous years (Table 1-3) , although white water h
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d lily (Nvmphaea tuberosa) was recorded for the first time on the study area et
1

this new sampling location (Table 1-14) . It is reported to be a common spe- |
i

cies of shallow waters (Swink and Wilhelm 1979) . Species density and frequency !

did not differ significantly from previous years.

Table 1-14

Density, Dominance, Frequency, and Importance Values
for Emergent Macrophyte Community Vegetation, Bailly Study Area, July 1980

h1stive blative Re16tive Importance
Tggiig Density * Density Dominence* *Josinance Frequency * Freamag value*

Brasonia scarecert 162 2.7 22 1.4 10 ',1 11.2
!ausnar var,eosta 4.695 78.4 1.092 70.9 70 50.0 199.3
%smer.aea tucerosa 162 2.7 64 4.2 10 7.1 14.0
Pontederia Corcata 484 8.1 323 21.3 20 14.3 43.7
Fcamaceton vasert 324 5.4 34 2.2 20 14.3 21.9
m lattiolia 162 2.7 Tr 0.0 10 7.1 9.8

Total 5.989

'Dunsity is empressed as nuseer of individuals per acre. dominance as areal coverage in square feet per acre, and
frequency as percent of sample plots in unich a species occurred. Importance value is the s a of the three
relative values.
Tr = trace.

-.

Por.d B and other ponds north of NIPSCo ash ponds are likely to experience con-

tinued lowering of water levels in the future (Texas Instruments 1980). Vege-

tation changes that are expected because of the hydrological change will be

monitored closely.

1.2.1.9 Transmission Corridor Community. Sampling data for 1980 show that

monocot species continue to dominate this managed and disturbed location (Tablei

l

1-15). Big blue stem (Andropogon gerardii), cutgrass and bluegrass (Poa sp.)
recorded a combined importance value greater than all other species together.

Red top (Agrostis alba) showed a significant increase over 1979, especially

in the plots burned by fire in spring 1979 (Texas Instruments 1979) . As ex-

! pected, the pioneer species wood sorrel (Osalis stricta) was out-competed by
|

| grasses and sedges and decreased in importance from 1979. One individual of
1

common evening primrose (0enethera biensis) was recorded for the first timeI

at this sampling location, raising the 7-year herb stratum species total to

57, the greatest of any location quantitatively saapled. The primrose is a
|

| common weedy species in this area (Swink and Wilhelm 1979) .
1
1

Tt i vr t this location has been consistently the highest of any location.

(j" Yearly ground cover values (Figure 1-5) reflect effects of fire in su=mer 1979,
|

and general recovery of herbaceous species in :_980.
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fiole 1-15

Density, Dominance, Frequency, and Importance Values
for Transmission Corridor Vegetation. Bailly Study Area, July 1980

Relative nelative Relative Importance
Tason Densit y* Density Drmit nance _* 30minance Freovency* Frequency value*

Hefts
Acrostis a15e 63.941 7.9 1,525 5.5 20 5.3 18.7

AnorooogonT{rarett 371J01 45.9 12.197 44.1 70 18.4 108.4
aulbestylis capi 1Taris) 405 3.1 Tr 3.0 10 2.6 3.2
Caiemetrostis (boieroeri) 405 0.1 44 0.2 10 2.6 2.9
Cares sp. 27.519 3.4 784 2.8 40 10.5 16.8
Ce nium arvense 4,452 0.5 261 1.0 10 2.6 4.1
Cascuta (smvanit) 405 0.1 Tr 0.0 10 2.6 2.7
Iris versicolor 11,736 1.4 1.089 3.9 10 2.6 7.9
U cus so. 2.428 0.3 44 0.2 20 5.3 5.8
Lee nia oryrotoes 153.781 19.0 5,924 21.4 10 2.6 43.0
[enethera piensis 809 0.1 87 0.3 10 2.6 3.0
'hans stricta 12.950 1.6 741 2.8 10 2.6 7.0
Panicum sp. 15,/83 1.9 348 1.3 30 7.9 11.1
phie m pretensis 2,023 0.2 Tr 0.0 10 2.6 2.8
Pea sp. 108.051 13.3 1612 60 15.8 34.9
Fy7eanthemum vir71ntanum 30,352 3. 7 2.831 10.2 20 5.3 19.2
L ovs allegneniensis 1,214 0.1 131 0.5 10 2.6 1.2
Escantia vimintara 1.214 0.1 44 0.2 10 2.6 2.9ThelyoterispiT@tr+s 405 0.1 Tr 0.0 10 2.6 L7

Total
~

* Density is expressed as nuseer of individuals per acre, dominance as areal covera 9e in square feet per acre, and
freouency as percert of sasiple plots in which a species occurred. Importance value is the sum of the three
relative values.
Parentheses indicate tentative identification.
Tr = trece.
This table has been corrected from the saammer 1980 report.

1.2.2 QUALITA1J'IE ANALYSIS

1.2.2.1 Sedge Meadow Community. A total of 26 species was observed at this

location (Table 1-16) . Most common species recorded in previous years were

again present in l'3 80 . Bristly dewberry (Rubus hispidus) was recorded for the
first time in this community. It is locally common in acid woods and boggy

areas (Swink Wilhem 1979) .

Table 1-16
Plants Observed in Sedge Meadow Community, Bailly Study Area, July 1980

Scientific stame Common %me

Acer re ru. med mapie
@ egia esas *nsis Coltsubine
Asc;esias twemsa Bu tte r11y-weed
Caren pennsylvanica Woodland sedge
EpErtna cero11sta Flowering spurge
i.a!i a sp. Sa is traw
Kricia Stflora %4rf dandelton
Lupinus, perennis Lapine

a sylvatica Black gum
ic e navc % 2c Panic grass

Pinus banestana Jack pine
E sp. Bluegrass
Enus serotica Slack cherry
Prunus virginiara Choke cherry
Pter 11am aquilinum Bracken fern
Wels U elutina Black Oak
Rosa slanca Pale rose
E s einegaentensis Blackberry
boas %fspicus Dewbe r*y
5assafras aioidum Sassafras
int acina racemosa False Solomon's seal
'mGacina stellata Starry f alse Solcmien's seal
Tol tsago bramintTolia) Grass-leaved goldenrod
Teperosia virginiana Scat's rue
Tracescaatie virginiana Sof den ort
vaccinium peansslesnic e Lcne-bush plveberry
ditis {riparia } Riverbena grape

Parentheses indicate tentative identif tCation.
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1.2.2.2 Immature Oak (Interdunal) Communitv. This community recorded the
greatest number of species (40) of any of the qualitatively sampled locations
(Table 1-17) . A number of taxa were newly recorded, including harebell (Camp-
anula rotundifolia), seaside spurge (Euphorbia polygonifolia), and bristly cat-
brier (Smilax tamnoides) . All these plants are characteristic of the Indiana

dunes (Swink and Wilhelm 1979) . Seaside spurge is listed as endangered on A
Preliminary List of Endangered, Threatened, and Rare Vascular Plant Species

in Indiana (Bacone 1978) .

Table 1-17
Plants Observed in Immature Oak (Interdunal) Community, Bailly Study Area, July 1980

Scientific Name Canon Name

amelancnier arsorea - serviceberry
Ancrepogon scocarius Little bluestem
Asclepias tueerosa Butterfly-weed
Campan'uTa" entuncifolia Harebell
Cares pennsylvanica Woodland sedge
Oceancra umbellata Bastard toad-flax
irigeron str1gosus Daisy flea-bane
Eupnorcia corcilata Flowering spurge

[ +
[wonoreiapoly1onifolia Spurge
ersgaria virginiana Strawterry

(~ Hamaman <1rginiana Witen-hazel
' oooland sunficnvergliantnus divaricatus n

Krigia Diflora Narf dandelion
Litnospemum carolinense Puccoon
u tantnemum canacense Wild lily-of-the-valleya
Opuntia compressa Prickly pear
Panicum so. Panic grass
Partnerecissus quinquifolia Virginia creeper
Pinus canssiana Jack pine
Poa 50. Bluegrass
Epulus tremuloides Trembling aspen
hnus serotina Black enerry
P ua 2s virginian _a_ Croke cherry
Pteriaturt ,.quilinum Bracken fern
Wercus alba Site oak
Quercus Etina Black oak
Rh s aromatica Fragrant sumac
E olabra Smooth sumac
E racicans Poison Ivy
E Dianca Pale rose
E s alieqnemiensis Blackberry
Rudbecnia nirta Black-eyed susan
Sassafras albid s Sassafras
smilacina stei7ata Starry false Solomon's seal
Smilan retuac1 f ol i a G eenertar
Similax tamnoices Bristly catbrier

Solicago graminifolia Grass-leaved goldenrod
Teperosia virginiana Goat's rue
Tracescantia crioensis Spidenecrt
Vaccinium pennsylvanictri Low-bush blueberry
Vitis g aria Riverbana grape

i
r

_ _ _ _ . . _ _ _ - . _ _ _ _

1.2.2.3 Wetland Meadow Community. Communities of this type exist sporadi-

! cally throughout the marsh where cattails are not established. A total of 27

species was observed in this location, including six newly recorded species
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(Table 1-18). Cattail appears to be increasing in this community at the ex-

pense of many of the herb species recorded this year and in the past. As men-

tiened previously (subsection 1.2.1.8), comparison of CIR photographa also

indicate an increase in cattail for a number of locations within the Bailly

study area including this sampling location.

Table 1-18

Plants Observed in Wetland Meadow Community, Sailly Study Area, July 1980
Scientific Ma_n_e Ccenmon Name

Altsma plantago-equatt:a maatar plantian
Asclepias incamata 5= amp milkwetd
Boenneria cylinorica False nettle
Caren stricta Sedge i

EUU so. Sed ge
Cepealanthus occidentalis ButtonDush
Cornus stolonifere Red-oshier dogwood
Cuscuta grovenit Dodder
Decodon vertictlistas Swamp loosestrife
tieocnaris sp. Spikerush
Cupatori 6 Mefolfstum Boneset
mpatteas biflore h elweed

Leersia cryroices Cutgrass
hi ee pumila Clearweed
PoIiion.snsaaittatan Te a rthumo
Rhus vernt s Poison sumacG orticulatas mater Jock
faTTu nigra 81ack willow
53TT sp. Willow
saneucus cana *ns1_2 E13erterry
Scirpus (acutus) Bullrush
%elypteris palustris Marsh fern
g snqustifolia % arrow-leaved cattati
ypea latifol f e Cattall
Ltricularia purpurea Bladderwor
de eena nestata Blue verwatn
wercnica scatellata Marsh speesnell

Parentheses indicate tentative identification.

1.2.2.4 Foliar Effects. In summer 1980, observed foliar sy=ptoms indicating

phyciological stress were most obvious a=ong vegetation occupying the inter-
dunal area north of the NIFSCo fl'/-ash settling ponds. Color infrared photog-

raphy taken in August 1980 also revealed stress in this area and among trees

growing in the wooded swamp (Cowles Bog, Wooded-Wet) . Although a variety of
biotic and abiotic stress-causing agents were identified, water (excess or de-
ficiency) appeared to be the most important stress factor. A more detailed
account of vegetation stress recorded in the vicinity of Bailly Nuclear-1 site
appears in a separate report (Texas Instruments 1980) .

O
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() Vegetation stress present in the interdunal area north of the NIPSCo fly-ash

settling ponds was caused primarily by insufficient soil moisture, although

foliar symptoms indicating mineral imbalances and air pollution damage also
were evident. The general drying of this area in 1980 is largely attributable

to decreased seepage from the NIPSCo fly-ash ponds (Texas Instruments 1980) .

Cottonwood (Populus deltoides) was the most highly stress species at this lo-
cation, with approximately 20 trees defoliated and apparently dead. Other,

woody species exhibiting stress symptoms included black oak, black gum (Nyssa
sylvatica), trembling aspen (Populus tremuloides) and red-oshier dogwood. As
previously mentioned (subsection 1.2.1.8) , aquatic vegetation located in Pond
B exhibited extensive stress and mortality.

Although aerial color infrared photographs indicated widespread stress in the

wooded swamp, the stress generally was not severe enough to show externally.
Symptoms of physiological stress due to excessive moisture were exhibited by
scattered individuals of several lowland hardwood species, including red maple,

the predominant swamp tree species. Cottony maple scale (Pulvinaria innumera-

() bilis) also contributed to red maple stress at this location, and several other;

'

insects caused minor damage to vegetation throughout the study area (Texas In-

struments 1980).

1.2.2.5 Soil Conductivity. As recorded for most previous years, mean soil

conductivity values for May, July, and October 1980 (Table 1-19) were well be-

low values (2000 to 4000 micro =hos per centimeter) reported to have detrimen-
tal effects to salt-sensitive plant species (Richards 1954). The highest mean

~

values recorded in 1980 were 1127 micromhos per centimeter from the Cowles Bog
(0 pen) (5) sampling location and 1098 from the Maple Forest (6) sampling loca-
tion. These two locations also showed the greatest month-to-month variation

in values. In general, year-to-year (1980 versus 1979) variation was greater

than seasonal variation for most locations. These results are consistent with

data collected since 1974. They reflect expected relationships of soil con-

ductivities to soil types (Figure 1-6) and topographical orientation (Texas

_ . Instruments 1978b, 1979).
- _ _ _ ___

, _

)

1-35 services group



t o

,

gTable 1-19
Mean Soil Conductivities (p=hos/cm), Bailly Study Area,

May, July, and October 1974-1980
Samp11n9
%nts same11ae location 1974 1975 1976 1977 1978 1979 1980 1974-19R0

May (1) 8eachgrass 70 50 50 219 228 207 283 218
(2) Foredune 90 50 50 250 755 255 251 215
(3) Imature oak forest 151 56 63 97 242 417 392 181

(44) Cowles Bog, wooded-dry 94 97 111 300 301 32 6 208 192
(48) Cowles 90g. wooded-wet 894 990 1623 1211 390 626 315 737
(5) Cowles Bog, open 589 1237 1500 1000 41 8 - 1127 979
(6) Maple forest 22 7 165 311 625 631 535 474 391
(8) 7tansmission corridor 152 119 135 258 387 464 451 281
(9) Sedge weaccm 98 81 71 - 251 - 355 171

(10) Imature oak forest. interdunal 278 108 98 165 377 411 230 245

July (1) Beachgrass 73 50 50 73 149 341 169 130
(2) Foredce 79 50 62 65 1% 643 333 204
(3) Imature oaa forest 131 56 89 76 177 303 260 150

(4A) Cowles Bog, vocoed-dry 106 97 100 129 210 667 210 217
(48) Cowles Bog, wooded-wet 2221 990 1r43 314 267 1010 573 1046
(5) Cowles Bog, open 2082 1237 1642 224 36 9 330 961-

(6) Maple forest iB8 165 243 379 339 1332 364 430
(8) Transmission corridor 122 119 130 68 189 857 181 238
(9) Sedge meadcm 950 81 55 288 152 - 100 2 71

(10) 1 mature oak interdunal 60 108 62 128 165 469 115 158

Ortober (1) Beachgrass 65 58 59 84 125 312 203 129
(2) Foredune 01 58 59 36 150 421 32 6 166
(3) Imature oak forest 91 49 91 124 160 6C8 446 224

(44) Cowles 8o9 wooded-dry 168 71 149 159 79 281 456 2%
(48) Cowles Bog, wooded-wet 1400 961 1372 136 483 1321 518 885
'5) Cceles Bog, open 1046 1378 1169 223 695 2095 528 1019
6) Maple vorest 210 358 1 71 251 410 1011 1098 824|

8) Transmission corridor 124 129 111 121 237 537 459 245
(9) Sedge readow 1812 53 52 96 71 264 291 468

(10) Immature oaa, inteceunal 96 46 51 110 336 226 392 180

0

COWUNITIES (SAMPLING LOCATIONS) RANKED BY MEAN SOIL CONCUCT!VITY

SOIL STRUCTURE / COMPOSITION ( C "*U $ "'

$ ^e
BEACHGRASS (1) "'

*
FORECUNE (2)

*
IWATURE CAK FOREST (3)

*
IMMATURE OM =0 REST (INTERCLNAL) (10)

*
CC6LES BOG (WOCCED-CRY) (Ja)

'
TRANSMISSICN CORRIDCR (8) $
SEDGE MEADCW (9) $ '

SPLE FOREST (6) E *

CCWLES 30G (WCCCED-WET) (4b) M *

5 *
COWLES B0G (OPEN) (5) g

o e
S0IL %STURE

Figure 1-6. Relationship of Vegetation Communities, Mean Soil Conductivity,
Soil Structure / Composition, and Soil Moisture, Bailly Study Area
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1.3 MAMMALS

1.3.1 INTRODUCTION. Eighteen mnmmal species were observed in the Bailly

study area during 1980. One, the deer mouse (Peromyscus maniculatus) , was ob-
served for the first time during the monitoring program. An annotated check-
list of common and scientific names of these species is presented in Appendix

A. Larger mammc1 sightings and signs are summarized in Table 1-20. Small

mammal live-trapping data along transecto in five sampling locations are pre-
sented in Table 1-21. Figure 1-7 shows the number of mammal species recorded

_

in each sampling location and sampling period during 1980. Table 1-22 pre-
sents the results of cottontail surveys from 1974 through 1980. Tables 1-23
and 1-24 describe population fluctuations of selected mnmmal species from
1974 through 1980.

_._.
-

Table 1-20

Sightings of Mammnis or Mammal Signs, Bailly Study Area,1980

5Zt _ '"d".E' **?I*' 4%. ' O 'U".i. msem e. _

O --------------------------
. . . . . . . . . . , . . . ..

s_
* * * * * * *

Eastem unle
tecom * * * * * * * * * * 1 * * 1 * * * * *** **

*qad few

131Iw4 gned soutml 1
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* ** 1 * 1Womecauce

tad sealmt 1 1 3 1 4 2 2 1

Fon soutml 1 1 2 3 6 1

* * 3 1
austrat

*
medan jumping muse

* * * * * * * * 1
***

fastam cettetail
.,_,. . . . . . . . . . . . . . , . . . . . ...

Thtal species 5 3 3 4 4 3 4 6 4 9 9 9 4 4 3 5 T 4 4 3 3 4 5 4

.

*
a 4,t*,s .< si,. .ir.

1.3.2 RESULTS

1.3.2.1 Beachgrass Community. Eight species of mammals were observed in the

Beachgrass Community in 1980 (Figure 1-7) . Five of the species were detected
bv signs or sightings (Table 1-20) and three species were caught in Sherman
live-traps (Table 1-21) . The white-tailed deer (Odocoileus virginianus),

O eastern cottontail rabbit (Sylvilagus floridanus), raccoon (Procyon lotor),
d
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and opossum (Didelphis virginianus) commonly use the Beachgrass Community.
In May, a 13-lined ground squirrel (Spermophilus tridecemlineatus) was seen

in the Beachgrass Community; it was previously unrecorded in this community.
._ _

Table 1-21

Abundances (No./100 Trap-nights) of Small Mammals Collected by Trapping,
Bailly Study Area, May and October 1980

Cowles Bog Maple Transmission
Beachgrass Oak Forest (Wooded) Forest Corridor

Species g g g g g g g g g g
Short-tailed shrew 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 4.0Masked shrew 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0Eastern chipmunk 0.0 0.0 0.0 0.3 0.0 0.3 0.0 0.0 0.0 0.013-lined ground squirrel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0Deer nouse 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.3 0.0 0.0White-footed mouse 0.0 1.0 2.0 0.7 1.0 1.3 1.3 3.3 0.7 0.3Meadow vole 13.7 10.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 15.3Meadow junging mouse 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 1.7
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Figure 1-7. Numbers of Mammal Species Encountered,
Bailly Study Area, 1980
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() . The three species trapped in the Beachgrass Community (Table 1-21) were the
meadow vole (Microtus pennsylvanicus) , white-footed mouse (Peromyscus leuco-

pus), and masked shrew (Sorex cinereus). The masked shrew was first observed

in the Beachgrass Community in 1979 and appears to be maintaining its popula-
tion there. Both the white-footed mouse and meadow vole have maintained popu-

lations in this co=munity since the study began.

Meadow vole populations are known to be eruptive with a peak in numbers at

approximately 3 to 5 year intervals (Krebs and Myers 1974). The meadow vole

population in the Beachgrass Co=munity appeared to be at the peak of the cycle

in May of 1980 (13.7 voles per 100 trap-nights) . Population numbers were high
in October 1979 (6.7 voles per 100 trap-nights) and increased over the winter

of 1979-1980 indicating high over-w1nter survival and winter breeding that is

characteristic of meadow vole populations during the increase and peak neriod.

The catch in October was slightly less than in May, indicating that pr,ulation

is decreasing. Peak populations of meadow voles are seldom maintained for more

than a year (Krebs and Myers 1974).
,

-- -- -- -- .--

1.3.2.2 Foredune Community. Partly because small mammal trapping is not con-
ducted .in this community, the total number of species observed (4) is lower
than in the two adjoining sampling locales (Figure 1-7) . Small mammals util-

izing the community likely are similar to those in adjacent communities. Be-
'

cause the Foredune Community has a greater variety of browse, the white-tailed
deer may tae it more than the Beachgrass Community.

|
I

1.3.2 3 Immature Oak Forest Community. Ten species of mammals were observed

in this community (Figure 1-7) . Four of these species were collected in Sherman

live-traps (Table 1-21); seven were detected by sightings or signs, with the

eastern chipmunk (Tamias striatus) observed in both efforts.

In May, the short-tailed shrew (Blarina brevicauda) and white-footed mouse were

caught in Sherman live-traps. The short-tailed shrew has been caught in this

community only sporadically in the past, but the white-footed mouse is a con-

! sistent observation.
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In October, the eastern chipmunk, white-footed mouse, and deer mouse (Peromvs-

cus maniculatus) were caught in the Sherman live-traps. The deer mouse has not
been recorded in the Beachgrass and Immature Oak Communities since the study

began. Trapping efforts in 1970 (NIPSCo 1971) and in 1974 (R.E. Mumford per-
sonal com=unication) failed to record the species. However, in 1922 the spe-
cies was common in beachgrass in the general vicinity of the study area (Lyon 1923).

Small animals of ten appear in an area for a short while, but fail to establish

a viable population. The house mouse (Mus musculus) for instance, appeared
in the Beachgrass Community in 1976 and 1977 af ter a fire, but failed to main-

tain a population there. Future trappings will determine if the deer mouse is

established in the area.

The six other species recorded during the larger ma= mal surveys in the Immature
Oak Forest Community (Table 1-20) commonly have been recorded in the past. Wood-
chuck (Marmota menax) dens were noted in several locations, especially near the
sedge meadows that occur sporadically in this forest. Although woodchucks com-

menly appear in wooded habitats on the site, they feed almost exclusively on |||
grasses and other herbaceous vegetation (Martin et al.1951) .

__

1.3.2.4 Cowles Bog (Wooded) Community. In 1980, 11 species of enemnis were

detected in this co=munity. Two were live-trapped (Table 1-21); the remainder

were detected from signs and sightings.

All of the ma=mals observed in this community have been recorded often in the

past except the red fox (Vulpes fulva), which has not been observed on the study

area since 1976. The fox seat found on Coules Bog trail was assumed to be that

of red fox, because it is the more common of the two fox species in northern

Indiana (Mumford 1969) .

1.3.2.5. Cowles Boe (0 pen) Ccemunity. Of the six species of mammals observed

using this community, all but the muskrat (Ondatra zibethica) were seen on the

dike that runs along the southern border of the beg. White-tailed deer, racoon,

and eastern cottontail rabbit signs were common in this area. Several tunnels

characteristic of the eastern mole (Scalopus aquaticus) were noted. Opossum

signs were noted in two of the three sampling periods.
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Fresh signs of muskrat were found in May and July, but not in October. This

valuable furbearer was common during the early years of the study but has de-

creased in numbers until only occasional sightings now occur. The species has

not been seen in the open oog since 1977, but was sighted in the Emergent Macro-

phyte Community in May and July 1980.

1.3.2.6 Maple Forest Community. Eleven species of mammals were observed in

the Maple Forest Community in 1980 (Figure 1-7) . Virtually all the inhabitants

of the wooded Fortion of the study area were observed during at least one of |

the sampling periods. The raccoon and red squirrel (Tamiasciurius hudsonicus)
,

were observed during all sampling periods.

The deer mouse, trapped in the Immature Oak Forest Community, also was trapped

in the Maple Forest Community (Table 1-21) . This species is reported to pre-

fer open, dry areas such as the Immature Oak Forest edge where the other in-

dividual was caught. The single deer mouse caught in the Maple Forest may have

been a migrant or temporary resident rather than part of an established popu-

() lation.

1.3.2.7 Emergent Macrophyte Community. The number of mammal species ob-
served in this community (4) (Figure 1-7, Table 1-20) was equal to that seen
in the Foredune Community. The opossum, raccoon, and white-tailed deer for-

age for food here, while the muskrat, which was seen in May and July but not
in October, inhabits the community. Absence of fall observations is not un-
usual and more muskrats have been recorded in the spring and summer during the
monitoring period.

1

:
'

1.3.2.8 Transmission Corridor. Eleven species of mammals were observed in
the Transmission Corridor (Figure 1-7). Only the woodchuck is newly recorded
in this cover type; its signs were observed along the periphery of the corri-
dor in October. Five of the species observed in the Transmission Corridor

were collected in the Sherman live-traps (Table 1-21) .
:

O
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The meadow vole population in the Transmissic.. Corridor reached high densities h
in 1930, similar to the 3eachgrass population. However, meadow vole numbers
were lcwer in the spring and peaked in the fall on the Transmission Corridor,

whereas spring population numbers were higher in the Beachgrass.

1.3.2.9 Road Route. Numbers of eastern cottontail rabbits seen on the
road route were highest since 1976 (Table 1-22) . This increase in numbers in-
dicates good reproducticn and recruitment. Significant variations in eastern

cottontail rabbit populations are common (Preno and Labinski 1971) .
- - . _ - - - - - - .

Table 1-22

Cottontail Rabbit Sightings along 22-Mile Road Route
near Bailly Study Area, 1974-1980

Month of Observation

1974 1975 1976 1977 1979 1979 1980

Stop lun, M MM &M &M & hl &M &M
01

2 2

3 3 1

4 4 2 3 3 1 4 5

5 1 1 2 6 3 3 2 2 1

6 4 1 2 1 2 7 4 2 2 2

7 5 2 1 3 3 7 1 1 1 1 2

8 4 1 1 3 1 1 2

9 2 1 1

10 5 1 2 1

11 3 1 1 2 1

12 2 1 2 1 1 3 3 1

13 2 1 1

14 1 1

15 1

16 3 1 2 1

17 1 1 1 1 2

la 1 2 3 1 2 1 2 1

19 1 1 1 4 1 1

20 2 1 1

21 3 5

22 2 1

Total 24 13 6 19 15 34 18 12 7 7 5 16 11 22

h ervations/ Mile 1.1 0.6 0.3 0.9 0.7 1.5 0.8 0.6 0.4 0.4 0.2 0.7 0.5 1.0

O
(
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1.3.2.10. Yearly Comparison. Since the beginning of the study in 1974, sev-

U eral changes in the mammalian fauna have been detected. The gray squirrel

(Sciurus carolinensis) may have disappeared from the study area, consistent
with its status in the vicinity (Mumford 1969). The deer mouse may be
reestablishing in the area.

Fluctuations in population numbers are ccused by many interacting factors, most
of which cannot be isolated. Generally, fluctuations in population density

may be either regular or random (Krebs 1972) . Cycles (e.g., a 4-year cycle in

the abundance of meadow voles) have been the source of much controversy and

study in an attempt to determine causal mechanisms (Krebs and Myers 1974) .

-
=_ . . -. - -~ __----. _ - - .

- . .

Changes in manmuilian fauna are described using two analyses. For the larger
mammal species listed in Table 1-23, the total number of individuals of a spe-
cies that <:ere sighted during the year (all 3 sample periods ccabined) was cel-
culated. Because these species were noted by observation only, the basic as-
sumption of this analysis was *. hat an approximately equal amount of effort was
expended each year in sighting individuals. The assumption holds except during
1974 when transects and plots were initially established resulting in more time
spent in the fielc and more sightings. Years 1975 through 1980 are years of'

approximately equal affort.

Table 1-23

Population Fluctuations of Four Species of Mammals As Determined from
Total Sightings. Bailly Study Area, 1974-1980

Species 1974* 1975 1976 1977 1978 1979 1980

Red squirrel 28 9 13 18 12 10 15
Gray squirrel 18 3 1 1 0 0 0
Fox squirrel 29 16 16 25 li i3 14
Muskrat 23 21 21 12 1 2 4

*
Because of the greater field effort during 1974, the data for that
year are not as comparable as the other years.

__ _- __ _ _

^ The second analysis was conducted on three small mammals that have been trapped
(v) in two or more communities on the study area (Table 1-24) . For these species,
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population fluctuations in a variety of communities were described. The two

quantitative analyses are followed by a qualitative description of the fluctu-

ations of several species of m =mnis.

Table 1-24
Catch per 100 Trap 4 1ghts of Three Small Mammals in
Dif ferent Communities, Bailly Study Area, 1974-1980

1974 1971 1976 1977 '979 1919 1990 g
5 mc * et C aunq,a t ty* Atceer m g Ottmee sje Set abec y Ogr e_ee a.ge% ktaber g itmerma ma 1r tsee sJ j

Wort-telled %rew 1 1.0 0.0 0.0 0. 0 0.0 0.0 0.3 0. 0 0.3 0. 0 1. 0 0. 0 0.0 02
3 1.3 0.3 0.4 0.0 3. 0 0.0 0. 0 3.0 0. 3 0.0 0. 0 3. 3 0.3 01
4 1.7 0. 0 0.0 0. 3 0.0 0.0 3. 3 0.0 0. 7 0. 0 1.7 00 0.0 0. 3
6 1.0 0. 0 3.0 3.3 0.0 0.0 1.0 3.0 3. 3 0.0 0. 3 0.0 0. 0 0.2
8 4.0 0.J 2.7 3. 7 43 0.7 4.3 0. 3 ?.3 0. 3 1.7 0. 0 4.0 2.6

Study arts eiere9e 1.s 0.1 0.5 3. 8 0.9 0.1 1.2 0.1 2. 3 0.1 0.9 3.1 0. 5

asnta footed %wse 1 3.0 2.7 5.0 3.7 3.0 0.0 9.0 0.0 0. 7 0.0 1.3 0.0 1. 0 23
3 4. 3 2. 7 2. 3 2.3 6.J 5.0 5. 3 0. 0 1.3 0.0 5.7 2. 0 0.2 2.9
4 6. 7 1.3 2.7 2.3 3. 7 5.3 11.7 0. 3 1.3 1. 0 4.7 1.0 3.3 3. 3
4 6.7 f.7 5.3 2.0 6.3 5.3 10.0 2. 3 6. 7 f.3 5.3 1.3 3.3 a,4

4 0. 7 0. 3 1. 7 0.0 0. 7 0.0 9.J 3.0 1.7 0.3 3. 0 0.2 0. 3 1.4

5td, eree evere9e 4. 3 1.7 3.J l.5 3. 9 3.1 9.0 0. 5 2.3 0. 5 4.0 0. 9 1.2

%eeas vele 1 6.3 0.0 2.7 5.0 *O 2. 7 4.3 0. 0 1. 7 0. 0 6.7 13.7 10.0 4.4
8 14.3 0. 3 1.7 2.0 10. . 2.0 8.3 0. 7 3.0 0. 0 6.3 1.3 15.3 5.1

Study erse everage 13.3 0.2 2.2 3.5 7.4 2. 4 6.2 0. 4 2. 4 00 6.5 7. 5 12.7

i = teecess; 3 . gemature esa forest; 4 * helet leg. ' weeded; 6 * anele forest; 8 * tresumssten care 9 doc.

Among the larger mammals, the red and fox squirrel populations appear to be
latively stable (Table 1-23). Somewhat more sightings occurred in 1977, per- g
haps because of increased activity related to a year of good fruit and nut
production, which is the major food source for both species. In contrast,

sightings of gray squirrel decreased steadily from 1974 to 1977, when it was
las t seen. Considered rare to absent in northern Indiana for several decades
[Lyons 1923, Mumford 1969), the species was reintroduced in th? area based on

~

~

the assumption that it once (before settlement) was common. Apparently,

however, the species is unable to maintain a viable population in the study area.

Sightings of the muskrat on the study area exhibited a distinct decline, reach-
ing a low in 1978 and apparently now increasing. Muskrat populations fluctu-
ate widely and have been shown to have a regular cycle of about 10 years (Bul-
mer 1974). If this periodicity is characteristic of the muskrat population
of the Indiana dunes, then the peak apparently occurred in 1974, or before.

With the exception of the gray squirrel, these species appeared to be manifest-
ing characteristic fluctuations in numbers (either random or periodic), al-
though poaching was previously mentioned as a possibility in the decline of
the muskrat. The gray squirrel apparently has become locally extinct.

.
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() The small mammal / habitat quantitative analysis (Table 1-24) showed that the'

short-tailed shrew reaches highest density and is most consistent in the Trans-

mission Corridor (Table 1-24) . In 1974 and 1978, it was fcund in all the areas

sampled, but its presence in areas other than the Transmission Corridor has been

erratic. The population on tha study area was highest in 1978. Lower catches

in May than in October were recorded in all years, reflecting the results: o.f
summer breeding and high winter mortality.

,

- - - _ ____ .___ _ _

The white-footed. mouse prefers wooded communities and highest densities
occur in the maple woods (Table 1-24). As in th; short-tailed shrew pop-

ulation, densities of white-footed mice are greater in the fall than in the

spring. Greatest densities on the study area were reached in 1977.

The meadow vole has been captured only in the two grassy habitats (Table 1-24) .
This species exhibits a 3- to 5-year cycle in numbers (Krebs and Meyer 1974) .
The Transmission Corridor population has demonstrated this cycle better than

the Beachgrass population. Because population size before 1974 is unknown,
October 1976 can be assumed to have been the first clear peak in numbers ofs

meadow voles in the Transmissicn Corridor. Density was slightly lower the'

following October, followed by 2 years of relative scarcity. In October 1980,

the population was large again, 4 years after the initial peak.

In the Beachgrass meadow vole population, a clear peak was not noticeable in
October 1976. although a fire in July 1976 may have altered the cycle of abun-
dance there. As in the Transmission Corridor, October 1977 density was simi-

lar to that of October 1976. The Beachgrass population apparently bred over

the winter of 1979-1980, which is characterist.ic of the increased phase of the

population cycle, and reached the highest population density recorded in the
location in May 1980. Although the Transmission Corridor population did not
indicate over-winter breeding, it too reached highest population densitics re-

corded in 1980 (October) .

These three small mnmmal populations appear to be fluctuating in numbers (either
randomly or with a distinct periodicity) around an average density that is char-
acteristic for the community. Disappearances from some communities (the

() short-tailed shrew) appear to be followed by repopulation. High densities
(the meadow vole) are followed by years of low densities.
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The white-tailad deer often is sighted on the study area. Sightings apparently g
have increased in recent years. Many were sightt ' in 1974, consistent with the

greater effort in that year. However, few sightings occurred in 1975 and none
in 1976. Observations of tracks in 1976 indicated that the species was still

present in the study area. In 1977 and 1978, a white-tailed deer was sighted

in each year. Sightings increased to five in 1979 and nine in 1980. Although

the reason for the scarcity of the white-tailed deer sightings from 1976 to

1978 is obscure, recent sightings indicate the species may be increasing in

numbers.

1.3.2.11 Disease and Parasites. No occurrences of disease were encountered

during the 1980 sampling. A previous report (Texas Instruments 1975) described
sources and vectors of disease likely to occur in wildlife populations in the

Bailly study area.

1.4 AVIFAUNA (BIRDS)

1.4.1 INTRODUCTION. Transect counts of birds were taken in sampling lo-

cations 1, 3 through 6, 8, and along Cowles Bog Trail (Figure 1-1) during May
and October (Tables 1-25 through 1-28) . Roadisde surveys (Figure 1-2) for

Ringed-necked Pheasant (Phasianus colchicus) and Mourning Dove (Zenaida mac-

roura) were performed during May and July. Table 1-29 lists all bird species

recorded during road routes conducted in 1980. Birds inhabiting aquatic areas

(Figure 1-3) were censused during May and October (Table 1-30) A checklist of

all species seen in the Bailly study area since 1974 and an annotated checlist
of 1980 sightings are presented in Appendix B.

1.4.2 RESULTS

1.4.2.1 Beachgrass Community. Only three bird species were reported in

the Beachgrass Cormiunity during 1980 (Table 1-25), a reflection of the limited
usage of this location by birds. These same species have been observed during
past years in this community.

1.4.2.2 Immature Oak Forest Ccemuraity. During 1980, seven species of birds

were o'; served along transects in the Immature Oak Forest Community (Table 1-25) .
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h The Blue Jay (Cyanocitta cristata) was observed most frequently. The Pine
Warbler (Dendroica pinus) previously was unrecorded on the study area.

Table 1-25

Bird Abundances (No./100 Acres) in Beachgrass and Immature Oak Forest Communities,
Bailly Study Area, 1980

Beachgrass Irraisture Oak Forest
May October May October

Species Transect A B A B A B A B

Blue Jay 58 58 116 232
American Crow 58
White-breasted Nuthatch 58
Red-breasted Nuthatch 58
Ruby-crowned Kinglet 116
Pine Warbler 116 116
Palm Warbler 58 232
American Goldfinch 58
Savann:h Sparrow 58 58
Song Sparrow 58

Total Abundance 0 58 116 58 174 232 174 522

No. Species 3 7

bv
1.4.2.3' Cowles Bog (Wooded) Community. Only three of the 17 species seen
in this community during 1980 were observed in both May and October surveys
(Table 1-26) . These species were the Blue Jay, American Robin (Turdus migra-
Lorius) , and White-throated Sparrow (Zonotrichia albicollis). The White-

throated Sparrow was numerous in October.

Several species with limited geographic distributions were observed in the

wooded bog. The Brown Creeper (Certhia familiaria), for instance, reportedly
common in Indiana only in northeastern woodlands (Webster 1% 5), has occurred

! commonly in the Bailly study area each year. The Veery (Catharus fuscesens),
listed as threatened in Illinois (Illinois Department of Conservation 1979),

nests annually in the wooded bog.

I
Forty species of birds were observed in the Cowles Bog Trail transects (Tablei

1-27). As in the past, the most species of birds were seen on Transect 4. The
White-throated Sparrow and Blue Jay commonly were sighted. Brewer's Blackbird

[] (Euphagus cyenocephalus) was recorded for the first time in the study area on'

v
Transect 1 in October 1980.
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Table 1-26

Bird Abundances (No./100 Acres) in Cowles Bog Wooded and Open Co=munities,
Bailly Study Area,1980

Cowles Bog, Wooded Cowles Bog, Open

May October May October

Soecies A* B* A B A B A B

Sora 58
Comon Flicker 58
Red-headed Woodpecker 58 58 58
Tree Swallow 116
Blue Jay 58 58 116 116
Comon Crow 116
Black-capped Chickadee 58 58
White-breasted Nuthatch 116
Brown Creeper 58
Long-billed Marsh Wren 58
Short-billed Marsh Wren 116
American Robin 116 116
Wood Thrush 58
Hermit Thrush 174
Golden-crowned Kinglet 58 116
Ruby-crowned Kinglet 116 58
European Starling 58
Yellow-throated Vireo 58
Red-eyed Vireo 116
Yellow-rumped Warbler 116
Palm Warbler 116 116
Yellow Warbler 116
Kentucky Warbler 58
Comon Yellowthroat 58
Red-winged Blackbird 290 116 232 116
Ccmon Grackle 58

_. Brown-headed Cowbird 58
American Goldfinch 116 116
Northem Junco 232
White-throated Sparrow 116 %64 116
Fox Sparrow 116 116
Swamp Sparrow 232 58
Song Sparrow 58 116
White-crowned Sparrow 58

Total Abundance [4 406 1218 406 1044 812 606 696

Total No. Species 17 23

*
Transects

1.4.2.4 Cowles Bog (0 pen) Community. Twenty-three species of birds were

observed using this ccamunity in 1980 (Table 1-26), more than in any other year

of the study. Fourteen of these 'pecies seen in this community (61%) were ob-

served in May. The Red-winged Blackbird (Agelaius phoeniceus) was recorded in
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{J 1arge numbers during both May and October transect sampling. The Short-billed

Marsh Wren (Cistothocus plantensis) is a " Blue Listed" species (Arbib 1979)

that has nested in the open bog each year.

Table 1-27

Bird Abundances (No./100 Acres) along Cowles Bog Trail, Bailly Study Area, 1980
Transect

1 2 3 4 5 6 7 8

Species M 0gl !!ay, 951 M,,ay, Oc,1 & Qgi fi!y, p,c1 !!ay, 0,,c1 !!ay, Oc1 lay, gela

Mallard 58
Comon Flicker 58 58 1M
Red-beaded Woodpecker 58 58
Yellow-bellied Sapsucker 48
Downy Woodpecker 58 58
81ue Jay 116 232 116 232 58 116 58 58 232 232 116 58 58
Slack-capped Chickadee 174
Tufted Titmouse 116
White-breasted Nuthatch 116 58 116 58 116
Brown Creeper 58 58
Gray Catbird 58 116 58
knerican Robin 58 58 116 58
Wood Thrush 58 58 58
Hermit Thrush 58 174 116
Gray-cheeked Thrush 58
Veery 58 58
Goloen-crowned Kinglet 58
Ruby-crowned Kinglet 174 58 116 174

/~3 Yellow-throated Vireo 58
( ,/ Red-eyed Vireo 116

Waroling Vireo 58 58
81ack-and-white Warbler 58 58
Tennessee Warbler 116 58
Nashville Warbler 116
Yellow Warbler 116
Cerulean Warbler 58
'bestnut-sided Wartler 116
Oveneird 58
Kentucky Warbler 116 116
Cormion Yellowthroat 58
knerican Redstart 116
Red-winged Blackbird 232 58
Brewer's Blackbird 58
Comon Grackle 116 116
Northern Cardinal 58 58
Rufous-sided Towhee 116
White-throated Sparrow 58 580 232 174 174 116 116 290 232
Fox Scarrow 116
Swamp Sparrow 116 116
Song Sparrow 116 116 58

Total Abundance 406 986 406 1102 348 638 580 812 348 522 290 870 406 870 406 754
No. Species 3 6 5 8 4 6 8 8 6 6 2 7 5 7 5 7

Total No. of Species 7 13 9 15 10 8 12 11

1.4.2.5 Maple Forest Community. Thirteen species of birds were observed in

this cot::munity during 1980 (Table 1-28) . The Blue Jay and American Robin were

the most frequently sighted species. The species observed here were a mixture

of woodland (e.g., Hermit Thrush) and ecotonal inhabitants (e.g., White-throated

Sparrow).
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gTable 1-28

31rd Abundances (No./100 Acres) in Maple Forest and
Transmission Corrido' Communities, Bailly Study Area, 1980

Maple Forest Transmission Corridor
May October May October

Species 's* B* A B A B A B

Red-headed Wcodpecker 58
Downy Woodpecker 58 58
Eastem Phoebe 174
Blue Jay 58 116 116 116
American Crow 58
White-breasted Nuthatch 58
American Robin 48 174 116 58-
Hermit Thrush 116
Swainson's Thrush 116
Gray-cheeked Thrush 58
Red-eyed Vireo 116
Wartling Vireo 58 116
Red-winged Blackbird 116
Connon Grackle 116 58
American Goldfinch 116 116
Northern Junco 58
American Tree Sparrow 58 116
White-throated Sparrow
Song Sparrow 58

gTotal Abundance 348 464 348 754 174 232 174 232

Total No. Species 13 7

*
Trsnsects

~~

1.4.2.6 Transmission Corridor Community. Seven species of birds were

sighted in this locale during transect surveys (Table 1-28) . The American

Goldfinch (Carduelis tristis) was abundant in May and October. All species

observed were common open-field inhabitants.

1.4.2.7 Road-Route Census. The May and July road-route surveys yielded no
sightings of Ring-necked Pheasants, but several of the Mourning Dove (Table 1-

29). In the farm belt regions, the absence of suitable cover causes many phea-
sants to die during the severe winters; however, protective cover is ample in

the Bailly study area. Mourning Dove counts were highest since the study began

and were approximately four times greater than those in 1979. Other species com-

monly observed around the road route included the Ring-billed Gull (Larus dela-

warensis), Herring Gull (Larus aggentatus), Blue Jay, American Robin, European h
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Starling (Sturnus vulgaris), House Sparrow (Passer domesticus), Red-winged
Blackbird, and Connon Grackle (Quiscalus quiscula) (Table 1-29). Most of these

species were common in the Bailly study area in 1980.

Table 1-29

Numbers and Occurrences of Birds along a 22-Mile Road Route, Bailly Study Area,1980

May July

No. '90.
Consnon Name Observed Occurmnces Observed Occurrences

Green Heron 1 1 1 1

Great Blue Heron 1 1 1 1

Cosenon %rganser 14 2 0 0
Mallard 1 1 0 0
Wood Duck 1 1 2 1

Broad-wingtd Hawk 0 0 1 1

American Kestml 0 0 1 1

Killdeer ? 1 5 4
Herring Gull 37 1 10 1

Ring-billed Gull 51 1 14 1

Rock cove 3 2 9 6
Mourning Dove 12 6 24 11

Yellow-billed Cuckoo 0 0 1 1

Chimney Swift 0 0 2 2
Copenon F11cker 2 2 3 3

i Red-bellied Woodpecker 1 1 1 1
I Red-headed Woodpecker 0 0 3 3

Hairy Woodpecker 2 2 0 0
Downy Woodcecker 3 3 1 1

Easterst Kingbird 0 0 2 2
Eastern Phoebe 1 1 0 0

V Least Flycatcher 0 0 1 1<

Barn Swallow 3 1 18 5

Tree Swallow 5 2 20 7
Purple Martin 0 0 1 1

Blue Jay 19 8 12 9
Comenon Crow 4 2 10 5

[
Black-capped Chickadee 1 1 3 2

, Tufted Titmouse 1 1 1 1

White-breasted Nuthatch 3 2 4 2
House Wren 2 2 0 0
Gray Catbird 4 3 2 2
Brown Thrasher 2 1 4 3
knerican Acbin 41 13 15 9
Wood Thrush 2 2 2 2

Hermit Thrush 0 0 1 1

European Starling 23 7 20 11
White-eyed Vireo 0 0 1 1

Red-eyed Vireo 2 1 3 3
Pals Warbler 4 2 0 0
Northern Parula Warbler 1 1 0 0
Yella Warbler 1 1 0 0
Magnolla Warbler 1 1 0 0
Chestnut-sided Warbler 1 1 0 0
Ovenbird 1 1 0 0
Louisiana Waterthrush 1 1 0 0
Consnon Yellowthroat 0 0 2 2
House Sparrow 25 7 18 9
Eastern Meadalark 3 2 4 2
Red-winged Blackbird 22 5 31 11

Commor Grackle 46 10 33 11

Northe w Cardinal 14 6 8 5

Rose-breasted Grosbeak 1 1 0 0
Indigo Bunting 0 0 8 6
American Goldfinch 4 2 8 5
Savannah Sparrow 0 0 2 2
White-throated Sparrow 7 2 0 0
Chipping Sparrow 3 3 1 1

[] Field Sparrow 3 2 5 4

\'j Swas Sparrcw 4 2 2 2
song Sparrow 2 1 1

'

American Tree Sparm 4 3 3 2

** C** FW1-51
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Table 1-30

Maximum Numbers of Waterfowl and Shore Birds Observed in Aquatic Bird Surveys, Bailly Study Area, 1980

Sampling Locations

A B C 0 E F G H I J

Species Mg Oct May Oct Mg Oct, M_ay Oct_ M Oct M_ay Oct M Oc_t M Oct Mg Oct & Ocjc t

Common Loon 2
Pied-billed Grebe 1 1 1 9
Great Blue Heron 1 3 3 1

Great Egret 2 2
Green Heron I
Mute Swan 1 1g

e Canada Goose 23 3 7
M Mallard 5 2 1 2 14

Gadwall 4
Green-winged leal 4 2 9 6
Blue-winged Teal 6 8 4
Wood Duck 6 2 2 56 2
Ringed-necked Duck 4
Cocinon Merganser . 2
American Coot 10 4 2 4 20 23
teast Sandpiper 6
Herring Gull 15 1
Ring-billed Guli 29 89
Belted Kingfisher 1 1
Killdeer i

Total No. Observations 0 1 2 48 9 10 0 14 2 10 16 0 35 109 0 2 0 6 48 92
No. of Species 0 1 2 8 4 3 0 2 1 4 4 0 5 6 0 1 0 1 5 4

Total No. of Species 1 8 6 2 4 4 8 1 1 6
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1.4.2.8 Aquatic Sampling Location. Sightings of waterfowl on the onsite

1

aquatic areas were reduced from 32 species in 1979 to 20 species in 1980 (Table
~

1-30). By October 1980, ponds A and B had little water, causing some of the

reduction in waterfowl species. The Black Duck (Anas rubripes), which was seen

in decreasing numbers during 1977 to 1979 (25 were seen in 1977,10 in 1978 and

5 in 1979), was not observed in 1980. Similar decline has been reported nation-

wide due to habitat decline (Arbib 1979) .

The major reduction in the species of birds seen, however, was in the shore

birds utilizing Area J (Bailly Discharge Area) . In 1979, 14 species of birds

were in this area, but in 1980 only six species were seen. Similar year-to-

year variations have occurred in the past.

As expected from the lower overall amount of water in the ponds (especially A
and B), there were fewer individuals of waterfowl species in 1980 than in 1979.

The American Coot (Fulica americana) and Wood Duck (Aix sponsa) were the most

frequently sighted species; they were observed in four of the ten aquatic areas.

The Mute Swan (Cygnus olor) , which was seen on Pond B in 1980, was previously

unrecorded.

1.4.2.9 Yearly Comparisons. The richness of the avian fauna on the Bailly

study are.a permitted an analysis of fluctuations in species composition. Fluct-

uations in species composition may be caused by a variety of factors. Yearly
fluctuations in weather may cause spring and fall species lists to be different

by alternating the rate and timing of migration (Lincoln and Peters 1979). Plant
succession will cause an associated change in bird species composition (Odum

1971). Changes in vegetation and land use on the wintering ground and migra-
tion routes may also change the species observed in a study area.

Fluctuations in species composition on the Bailly study area were analyzed using
data from the Cowles Bog Trail Transect Survey conducted during May and October.
This data base was selected because of a long species list. May and October
data were combined to increase the species list.

Analysis of yearly species lists was conducted with a modification of a tech-
nique developed by Hendrickson (1978), which involves constructing a matrix4

# with years as rows and columns. Each cell has the number of species common to
t

i
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each pair of years. The diagonal represents the number of species a year has ||h
in common with itself, or the total species count for that year. Table 1-31
is a matrix with the yearly bird species lists from the Cowles Bog Trail tran-
sects.

Table 1-31

Numbers * of Bird Species Common to Each Year of Study (1974-1980),
Cowles Bog Trail, Bailly Study Area

1974 1975 1976 1977 1978 1979 1980

1974 49 29 30 25 20 25 23
1975 35 24 19 13 23 18
1976 42 21- 13 24 22
1977 34 17 15 21

1978 36 18 20
1979 37 24
1980 38

*May and October observations combined.

Hendrickson's technique was developed to determine dif ferences between species h
coenosition of impacted and concrol areas rather than change over time. To de-

tect changes over time, the percent of the species that a given year had in

common with the initial year of study (1974) was calculated (Table 1-32) .

Table 1-32

Proportion * of Bird Species Common to Each Year of Study (1974-1980),
Cowles Bog Trail, Bailly Study Area

1974 1975 1976 1977 1978 1979 1980

1974 1.00 0.83 0.71 0.74 0.56 0.68 0.61
1975 1.00 0.52 0.56 0.36 0.62 0.47
1976 1.00 0.62 0.36 0.65 0.58
1977 1.00 0.47 0.41 0.55
1978 1.00 0.49 0.53
1979 1.00 9.64
1980 1.00

*May and October cbservations combined.

O
.
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() The species list for 1975 had the highest percentage of species in common with
1974 (83%) and the species list for 1978 had the least in common (56%) (Table

1-32). The general trend of decreasing similarity of yearly species lists with

that from 1974 was tested for significance using a modification of standard re-

gression procedures developed for proportions (Snedecor and Cochran 1967) . This
test demonstrated a significant decreasing trend in proportion of the species

of each year's list that are in common with those observed in 1974 (Z = 2.19,
P = 0.029).

The gradual succession in the species composition of Cowles Bog Trail demon-
strated in Table 1-32 does not mean that some species no longer exist in the

area. Many of the species not seen in the Cowles Bog survey since 1974 were
common in the area in 1980 (e.g., American Crow). The actual number of species

did not decline consistently over the time of study and birds new to the study
were seen every year (Table 1-33).

Table 1-33

Total Species Count * and Number of New Species Seen ons
7
(,/ Cowles Bog Transect Surveys, Bailly Study Area, 1974-1980

Year Species Count No. New Species

1974 49 49
1975 35 6

1976 42 9

1977 34 10

1978 36 11

1979 37 2

1980 38 5

*
May and October cbservations combined.

Examination of the vegetation data base for sampling locations 4A and 4B demon-
strated no changes that correlate with the succession of bird species composition.

Puring the course of the study, no changes in the vegetation community were de-
tected except for a small increase in basal area in the dry portion of Cowles

Beg (wooded) , and a small decrease in the wet portion (Table 1-6) . The increase

in basal area resulted from normal tree growth associated with aging, while the

decrease in basal area occurred when trees blew over. Neither of these changes
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happeared large enough to produce the observed changes in the avian fauna. Like

tree growth, the changes in the avian con:= unity may reflect the consequences of

aging of the community in general.

1.5 AMPHIBIANS AND REPTILES

1.5.1 INTRODUCTION. Thirteen species of reptiles and amphibf ans were

observed during scheduled sampling in May md July 1980, and three othcr spe-

cies were observed incidentally (Table 1-34). Altnough water levels were low

and morning temperatures cool in May,12 of the species were observed at that

time. Nine of these species were observed in July, along with three others.

One species, the spotted turtle (Clemmys guttata), was newly recorded on the

study area. Appendix C provides an annotated checklist of the reptile and am-

phibian observations.

Table 1-34

Abundances of Amphibians and Reptiles, Bailly Study Area, 1980

Celes Sog. Ca les Bog. Emergent Transmission
Seacheress Foreduce Osa Forest Wooded %ea Maple Forest Macropnyte Corr 9 dor

SD'C''S May, M m y, du,l M_ay, M ay, M * al iul M Jul Mav Jul "av iula u

Ameeican toad U A
Crictet frog C C C
Spring peecer A A A
Gray treefrog C J C
Bullfrog C C
Green frog C C C C U C C
dood frog C U
fastern box turtle U U C
Spotted turtle U
Painted turtle A A
4crthern water snake U U
Eastern garter snake U U
Blue racer U U U U

No. Abundance 1 0 0 ti 1 0 6 5 a 3 0 2 8 3 7 1

ao. Species 1 0 1 6 5 2 8 2

*
9ecorded fr a greenbelt.

4 = numrous individuals seen or award. C = several, and Y = cnly one or two seseevations.
Additioca s Observations:

Eastern hog ose scane - ore coserved in imature can forest in July.
Six-lined racarwmer - one oeserved in MIP5Co's greentelt in July
Northern brasi saate - se ceserved on Cales Sog Trail in Octd>er.

1.5.2 RESULTS

1.5.2.1 Lakefrcnt Cor:mun it ies . The American toad (Bufo americanus) and
blue racer (Coluber constrictor) ware in the lakefront communities in May.
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() The eastern hognose snake (Heterodon platyrhinos) was observed there in July

(Table 1-34) . The latter is a well-known inhabitant of the Indiana dunes,

but apparently one that is becoming less common as development continues.

1.5.2.2 Cowles Bog (Wooded) Community. Six species of reptiles and amphi-

bians were observed in this community during May and July 1980 (Table 1-34),
including four species of frogs, the eastern box turtle (Tereapene carolina),
and the blue racer. All species have been found in this community in the past.

In addition to the six species observed during May and July, one northern

brown snake (Storeria dek ;i) was seen on the Cowles Bog Trail in October.3
This species is generally secretive, but suns itself in open areas on warm,

fall afternoons. This was the first sighting of this species on the study

area since 1974 It was also seen in the fall at that time, in the Maple

Forest Community.

1.5.2.3 Cowles Bog (0 pen) Community. Five species were observed in this

| /"] community. The only reptile was the spotted turtle, a secretive inhabitant
of the marsh that is a potential candidate for the Indiana endangered and'"

threatened list (Indiana Department of Natural Resources 1978). This is the

first observation of the spotted turtle on the study area.

The four frogs observed in the open bog were all commonly observed in past sam-
'

pling. The spring peeper (Hyla crucifer) was present in large numbers in May
| calling from the vegetation along the dike at the southern edge of the bog.
|
l The bullfrog (Rana catesbeiana) is typical of open marsh such as Cowles Bog.

The green frog (Rana clamitans) and cricket frog (Acris crepitans) also are
typical inhabitants of an open bog.

i 1.5.2.4 Maple Forest Community. Sampling in the Maple Forest Ccamunity
|

yielded no species 'a May and the green frog and blue racer in July. Both

( species were observed in a variety of communities in 1980.
i
,

1.5.2.5 Emergent Macrophyte Community. As often in the past, the sampling

in the Emergent Macrophyte Community yielded more species of reptiles and am-

phibians (eight) than any other sampling location. Two species, the green frog

|

|
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and the northern water snake (Natrix sipedon), were ooserved during both May g
and July sampling efforts.

The green frog, which appeared to be abundant during May and July, is an aquatic
species that prefers clear, permanent water in or adjacent to wooded locations
(Minton 1966); it is a consistent component of this community. The painted
turtle (Chrvsemvs picta) has been the reptile most consistently recorded in
this community during the monitoring period; it generally is observed basking
on appropriate objects in or near the pond. The northern water snake also has

been a consistent inhabitant for this locale. Although the habitat affinities

of this species are broad, including practically all moist habitats and a vari-

ety of dry habitats (Conant 1975), it is rarely observed on the Bailly study
area in locations other than the Emergent Macrophyte Community.

1.5.2.6 Transmission Corridor Community. The eastern garter snake (Tham-
i

nophis sirtalis) was the only reptile and the cricket frog the only amphibian
that were observed in this community. The eastern garter snake prefers edge
habitat (Smith 1961) and consistently has been recorded in the Transmission
Corridor since the study began.

1.5.2.7 Annual Comparisons. The number of herpetofauna1 species observed

in 1980 (16) was greater than that ob'arved in 1979 (10) and more censistent

with numbers observed during previous years of the monitoring program. The

eastern hognose snake again was observed on the study area, for the third ob-

servation during the monitoring period. The northern brown snake was observed
for the first time since 1974. These sporadic observations , among others , are

indicative of the difficulty _1 observing many herpetofauna1 species and assess-

ing their populations in general.

O
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b 1.6 INVERTEBRATES
%J

1.6.1 SAMPLING LOCATIONS AND CONDITIONS. Invertebrate samples collected

in July 1980 included sweepnet and litter samples from locations 1, 2, 3, 4A,

4B, 6, and 8; dipnet samples from locations 2, 5, 6, 7, and 8; and lightrap

samples from 1, 2, 3, 4B, 6, and 8 (Figure 1-1). The dipnet sample scheduled

for 4B was not taken because the location was dry. This locatica had been

dry the previous summer and in 1977.

Since July 1979, changes had occurred in dipnet sampling locations 2 and 7

(the shallow-pool cattail habitat near the Bailly plant outfall and Pond B).

Insect communities associated with Pond B will change as de-watering continues

and vegetation changes. Some de-watering also had occurred in the cattail /

shallow-pool location, along with additional removal or decline of cattail

and some accumulation of materials waste.

1.6.2 RESULTS. Arthropod taxa identified during July 1980 sampling on

the Bailly study area are listed in Table 1-35. The number of insect families,.'s
\ >) identified in the collections (148) was consistent with numbers observed dur-

ing previcus warm summers. Most of the taxa and abundances also were con-

sistent with those of past sampling periods, although four insect families and

several species were newly )bserved on the study area. The beachgrass sample,

which reflects a monoculture-like habitat, contained the fewest insect families

of the sweepnet collections. The numbers of insect families in the other

sweepnet collections were approximately equal. The greatest number of in-

dividuals was collected from the Transmission Corridor reflecting the density

of herbaceous vegetation in that location.

Lighttrap activity was generally good because of we rn nighttime temperatures

throughout the sampling period. It was most intense at the station on Cowles

Bog Trail adjacent to the wooded bog. Despite low water and essentially dry

conditions next to the trail, several species of predaceous diving beetles

and water scavenger beetles flew to the lighttr ,. Some species of water

scavenger beetles were represented by 100 or mere individuals. Other intense

activity occurred at the Immature Oak For es t Community lighttrap where, cen-
l sistent with past results, mosquito activity was most significant.
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hTable 1-35

Occurrence of Arthropod Taxa, Bailly Study Area, July 1980 (Page 1 of 4)
!austare Comies Bog CJoles 809 Junes %cie 'reatei ss i on

Ta son 9eacnoress rne,eune Oau Forest f 3ry..ooose) f eet.soooec t C rees eacos Psee B Corrt ior

Orne Ca11escola (sar+agtails)
Docur* dae a a a

!$ctGe14ae a e a u

Entcpobry16ae a a a
Oreer fo*esecestees (capeliesi

Caenisse
Caea's 50s. a n

laet cae
C e ll'baett1 10. 4

Ordee Mata iaP890Rfliel, amuselfitet)
SeS9'itdee i dragceflies )

A tC**e we't* C el '1f 4
U3e s lue Idee g Gr890pf1'eS) e a

E *y'98*+1 59. u a
. ' Oe ; ' ' e SD. E

b 8485 8 E

5_mDe t egPt v l C ' M t JI 5

C0ene(#5on1 Gee ( 3apSeIfl1eS)
East iaana 500. m a

! $ c " r t SCO. 4 8 8 4 8
a

%@ad e*I** G 10. 4I

Lentidee 514Rhd fliel)I

Le5'e1 S0 , a

Oroer srtnooteca 'grassaconers, entraits, reacaes, etc.!
A P*didae ( gr45SMoDDert )C e a

M150S!e'en Car 919 a t ( Carol t94 Sr451900DePI
'ettt @0Rii2Ae i.atjgf at)

' a
u w a a

"28boce?*a ' .S 10. a e

4*0C 9*0ce0*41 a J. a e sJ

Jecae''aun sa. *
Soode** e ' meta u

'aryi hdae s cr'(tets)
%<aata s so. * * *u

8%atmet14ee f eelt'eq%ticBS)
Diagttem % a a

N Pie vters (staiefites)'
perit ds - :taieflies)

Me ' aci da
3r*Ier sS. * 19 toc t es ) gP ot161*i . '11 e u a
Order we= . . . ,.ag t l

Cor'sidae ' este* Scat.auen]
''9 040C 3''st 120 s t e40tenectt:4e iaactsu' vers '
40t0aerta 50. e

8'et4ae i;'et d setee $6g5|
4800'et StP9014

s
detr* Gee se Iset mater buq%) e

e e
Sa' di Cae #$ecrT 0 91s s

kreidae 'wate* Str'de*S i
"s* *** 1 10. t u * a%prC4tel TD.

s
9 5cre i ' ' ade I we te * M e dePS )

'Ip S1ve l i g 50 r
- a'i r 3ee7act 345) a

CerttSCRD%$ '4 test
#

%*9 17A sQ .1
e s

%eW S 4a5 10 s
. :***c ty : .5 53.

f 8*?!] T S * #41
w' Mad!* s1

e v
1 oosa -e.os
) -

!!e%ete * e'sc ' aa op
e

"e
gew77,3 e.,3 y eg

a
t e "14 '* $

e

4aE 'dae iceMel D J9S I
* 1P t 50. s i a

eem.....oe c ssass a.wm
os s . .

r=e. so. ,
m;i.

.

.st=.e t a . ms ,
%t. io. . .

n on.e, o ne.swat ,- ; . ,. .
**u: n ; ? tete's t

[e! ! T "i Fig. ,. m- s e. ,
. .

5 a
3

1, e ue -seee 34s
$g t$g **ve90'eQS C#1'tr% 339,

,

. sc .. ,m .,
.

X5M 58 amann's sc n

$_4% 45t r*viat.5 a
9eryt ' Jam (it' t N95

w so. .

e .u t ., e.e,a,i . e w,, ,e . . . . .
i<-c.- s .

t% e c.i,e. . . .

%er=x.*coe sers ei n is s

m in .

om,,,. s. m,.e,. t .. i

~ , ..ae . ,2,4
.. ,- ..

,
. ! . ,,1

,

mse.ie s = u w f= ui.t4 e.r4.,setriesia eeim ,.ot.

._._

1-60 services group
i



; o

.

/m
\v\ Table 1-35 (Page 2 of 4)/

:mati.re Cowles 809 Cowles Iog Disies minole Transasssten
fasen Beacncress Forveiste Sea Forest (;r,-eoasee p feet-anosed) --doces Pens 8 CorrieorCreet

3roer *osectera (Roopers, achf as)
Meactose (troonoppers)

Cyrt31oeg sp. s a
39mitem sp. s a a

eda NIus E R
*

W'ctocepaa's bunalus
St x n

Pena 50. m

Cicadel.idae (leafhoscers) s a a a a a
Agalhopsts 50. a u

' hieratettiv 50 s I

".el toceoEs 53. a
DreecuTacecaela sp. m

Ekr>asca 53. s a n a a

Maremeure 50. a

j me-3 so. = a

paoceonale sp. n a a

s.cocaea 50. a a a

4 2'ocens 52. s
'essus sp. M E E

(i 7tett' t 50. t

"*C rSste ;*s 500, a a a
5ctLn010eus sD. 8

'ylotyps 5''idus a
j fercCOt 3de (5Citt;eOugs) a a a a a a a

".et aactaae (delonects plentwoopees) a e a{ t
Ciss taae (ctstid plaat9ecueesi n s
Acntlicae f acMilid plantaoppees) s a

'Scales a
Achtdtdee f acetas) e a a a a a

j
Secer Colecotera . beetles)

] Carabidae (ground beetles)
-

*arpa Js so.
MitvEs so.
7+c* vs sp. a

dai'0 6 :dae ( crawling eater beet'es)
8eltedytes duecec'acuncte*us s a a

Optisct3de iDrecaceous Jiving teetles)
Ace *us OJMf'*is a

NgQ ''"cr' 71 st Js a
esWache's sp. 3

ycrocorus 500 t / A
cs sioitis E 4| b. a

, [,g i*ydrom, ~7 'i sda,e,i. atee sc,anagee seet!es)
.a' 4

m a are .,

%. E. r 'et ri at t I

*oc"FJs c ctJs I E

E. g_h'a%s a

i dirab' as is. :

i dy'$rM*us scaDettss a

"- suot P**us #
I 'ac <*us sp.'t 8 8

ett H ine (*entwrwmoed teetles)
p* 4rene so, a

itaMNdae f rive beet es)l E 4 A

actatetdae laattite rimee eeetles)
Aata*cas so. m

_ 4c t anws 50. R

Ca tmaricae isols'ee beetles)e
5

| Chather's sa. 4 8

f C . **'' t as #.

EMa5r.as SDO. 8 8

Lamoyr:aae i f'r**1 tes!
I ac110ta Dv ctita 8e
Pac? avs sp. u a s

b*dM T*aesfjlca 1 E

C?e*icae , c*ecte es seet:es)

TecQttles s0. s
1lea 4 Mcera 53. a

h* Ji7
. l cO*eaus Dal l' Dea * 's t

P. asFit as a
-

flate-idae (c'.ica deet'es)
etensce-e so. n

Nescidae ;tarascia beetlesi e

!.cweidae ( fsise c' f c= o*et'es : e 3 .

Bacresttsae i.va!!': =coecreesi
Ac*te*0cera DU'cmel'f A

F ic*rs 3vatus a

aclaatcai Ntsiss deetiest
M'ay ss. a a a u

- aaevocoa so. =

ice tes 10. E s e a
AnicF'lae (acocos se+ ties; .

**alacrtsae t s9teine fungus acet'es)
8*eaaccus so. e a

MDMD . x
~

=et IQldae (sao eeat'es!
9e** ms netw=**a t 's

Cec e.3 idee f O ai Tert bee * es , a

Coccia*11 t'tae i'e a teet'es )
Cr''o**14 sa*1ryn s

**ct~mf a. c,orvaejeas (ceaver seat !acy meet ?e) s e

% aa-t,ses ,

\ " erMa's /d4'ata e

,_ -tu.,act ni t 'su -

8e4p1514e PaTUdetI she fl mer Seet'es)
us 2 = , eg

iteevope' pus, so. s e i a

!

|

|

1-61 services group

:
>

- - . - -r , . - - . ~,,e , - . - . . - - - . ~ . , . . . . , . . . , - , , . _ , _ _ . . ~ . . - , - _ _ - _ - . - , - - , - , . - - . _ . . ._,c -.-----,y,_. .-_.-.m,., , - - - . -



!

i

ime

Table 1-35 (Page 3 of 4) h
_

: t.re . . . . . , . . . . . >-, 49,e 1r. .. .
BeetfMirass Foredusse Set F ores t [ 3ry-seeded ) f eet-ecoced) Or*et woods 8"ind 6 Corridor

Yemen ~~
m -

Oroer Celecctera (Cantal
yrocaanseae ('f reCelocee neetles) .s ,

%rME' del 50.te itAling fictuer beetlel)
%*dro

~

,
-

*
%rcel'a 40.

' 8 # "
We~ceTTIsteng $cg.

aifecolt aae ureel e4 deetles) ,
,

I se=' et Se** cet
%lendrytCat g 'tige jartling beetle 5) g

$fe _r; sa. ,y
tacenios, f stag e,eties) .

$eraatyC164e i }0Rgmcened teetleg)
34 tjj e'9A Sv' are 'e
Vatn n c t ? mc ryet ta

SCG74be de $Ler4D$ j
at e** * us 500. : ,

j g
airyw+ ia BP08'f 4

1

e :eo beettes)
11*9C 4 50. ,

>ser'$ne_ ansta a

b + 8 5 *'U' S
ID. t 3 3

.'50 i 50. a

'a p'f r e I' % $3 q

he 't E

%&10pC t g t.G . 4

Et* #P74{"Tsa.
1 % SD. A

NWeW e
U i .- i&. E

' ib'4e, e at3 a a g

.4FCd s 108'dde . seeVIIlj 8 e s
ACt M 50 . 4 4 a

$ CC 44 . I. D 4 rt Deet leS I E

'rter is arecter9 ' en teceutmgs. 20050pfI'es, etc. )
tory 1a11:ee i sonso.tliv$.m,5 ) , ,

Mey1cg'1ee ' gereg ' ac ewsa gg | t e e
I988'WP*$ 1 ' 14e D e iuH ' t(eis t ag1 ) 4 3

ie#Jp t * dee . '88t tl 1085 % )"V'"W 4

*fder %C00 tert t SC *rct stelift)/

#380799344 ' 5C0r$ M888? *es)
d serte 10 gi

If t*4C104e 15CCF990P8I !e1 )
3 9 t t 9C%5 10 u

Oeier rEdptera ' ;4d.'41fl ieg t

dy1*9Ct 11 * dae ceddi t'liet i e

*ydr''CS acht 2de
" eraC1 gche ig. g n

(et tXer * CJe
%c*t* s sa. s
'e' 4e*Mp5 10 3

P*rfkd e' ideN

j* 19 s

een g ; g_ t,g 1 ? nt g ,

. t t w s sa. ,

L ' *e'e oe s . :a * e n
Orde- Lepticore*e : h ttee81 *es. mtms )

83c t '' epi tee - Sw4!l*ta'l ht'er811et )

Peo s ' ae l' esc a ' .ye* s. ell = tat i ) =

3 slatt ==4 D wt ai s i e e ae ir' ma.se' res , se1 *arvue w
711 * t5 y % ' P! ' " e < ; TFW'e % J l #4P S

I r' 5
* t.'4e . '*Q.r'.e4 C Act4 Pworp)

L v" 'd ' . e 5 )u !*e rg ; stt e pwor9 s te
8 N 4

2484 ' id m' '% seed $Jt*e*# 1 ' ell
. tCRecr9 tutte*#' .e i 8'I4*8d (%D9 *

1,*ce 4 + 2 ae 'r .sa* e eo sottev ' *es,e

{ 40P vdr41 yea **'y ' 34? t W re t t

e
.

-=er';.1 s am vuemyi a

F,"~va*.s 7 4 n ' rea-' c resceat ) s

per e ge creat uans'e4 *e't:11ery; e
v .a, u . . . . s v. s , w r n .,

| $4tf e' Ode i4 f ve 3' t ter* I 19% )e

IJff* ' a 'f9P3 ' t t * ecod 14 t y r 5

d(e f J'g e ve1 3r'isp ' e e t

s yt +.* 2 0.. es . n.cwes . e4 rs trei e
?_j _Q*.?.1% ' e45ter9 It' 'ed 31 se ' s e

Lg3_*9_,3.(* 1 teT 1'q 3Detag stare ! s
,

*:557P'JD . 4 * r eev 71^'JS #1C8 0r7 '941 ri treda l a

4t he'i ' lhe * Cok E 9 W N

:.maceae sce're ,otes i
8a da ' 41 *v''D1 SPel'evei Spe19t ? g

Arttimae ,.4** *intas '*

'*dl 'ei te ' t ri t pale tassock gth)

"*M' i ' 4c ' t
e a g

NO4 I,U i e a e

1oc t s ' cee a et,v t=s . ,cderwings:ty g n . g g.c e < g 3 ,3 ,

Dya g +4, 3 73, 3 sgg ggg , ,

* w e 74.2[4 ' _74 T 4 Sei * WOC 4 ' e4# *SI ' er!
3(1 ,f

,e. :ee mt s -etw a s

'Th " f'M '
r% 4 'Sn% g : P l c ra 4 ,v' g e' g e e a

1 4a ' i hit a Se's e

' Hc s t-,c iT' 4 e'G G'^
4c ,'' 4. - ? e ',e .

, tra .

'' C N . LM S E e 4 a 8 s s a

t .e v e. . t. .e . e .v . . . . . . . .

t

i

1
-

1-62 services group



_ _ _ - _ _ _ _

o

a

(,.
\

) Table 1-35 (Page 4 of 4),

%/

3.!=susta,re,{ y, ogCaeles l,,,7,,,,,,s,,,,, Du,nes *Lae,,le, ?*aassi ss,i on
Cowle Sog

,a non teacnoress s ,,oun, .ser , c , ,, ,, , , , , , , y,, yo.

Greer Dietera (fttesl
Tipultdee (crane flies) a a a a a a

Ptycnootertaae (r,eaatos c* ace flies)
Stetaceseeena clavtpes a a a =

#syceaaidae Wtn flies) : a

Chaoberthe (phantom midt.es) n e a a a

Chiromantdee (etdges) m e a a r a a a

Culicidae (mosavitoes) m a a a e

mycetapailidae (fJRghs ghats) E

Sciartsse (darewtaged funous gaats) s a e

Cec *diosytidae (gall midges) a a a e

Ceratooogomdae (bittag stages) a a a a a a

5trattapytidae (soldtee flies) n a a a
s9esietetus sa

Sisi elta ss. =

*asan t ae
(a ysees cuctus e

c. vittatut = s a

'aban s te medatus a
-

m
4 era'dae ist111etiP19es) s

Ithagiantase (satpe flies) :

Dialysts so. m

Astlicae (robber flies)
t**er$ s a!b'barts a

Lept ogaster so. =

Semylsidae (bee flies)
(revoidae (dance fliest n

Che'tooda so. = = n

s so A u a

%ecarcera.so. s

Douchopodidae (long; egged flies)
Areveg sp, g

Chev13tJs 500, a s a e a s a

.oacy 4 0 stylus sp. s u a

.41 ' < aopus sp. s

ete-avs 50. * *
* aQ'9a*9r'Js s#. t

Capus 50 t a :

N oDEll a E

Lanocoteru'ss sD.se (sneerwinoed *19esi
LorC9o9taca se. s

! Dh , 'tdat t iumpeacted flies) t a a
i

~

Pf pu culidae (DigeetceG flies)n
4110pev a 53 ur

\ ' frDMdab#Iw* flies) e e u a
i

$ Platystiradidae (pleftstTatid flies)
d at, uta so. . . .

otiewee (ot, tid f1'esi a .

?oppetttfee (fruit flies) e

seasidae (blaca sca**aec flies)i

Sees 11 to , a
,

Levsacticae (f avaanted flies)'
nCytopessooe11e,

i *maae-a sa. a ,

I ;epropyre ss. s s e a a e n

i ChMemy t idae f caamaemvild 'Ites) s
' Picons!tiae I sa+poer *1*es) s a =

|
Sohatecteridae (aung 'f tes)
Leptoce-a so. n s u

Epa ecidae Isnore f1'es)} r
Pt* Torv a so.

' CresocaMT'Jae (etnegar flies)
=

F

cavianevra so. =

SU Ma ss. *o

Chlaccoisse (c*lo aoto fives)
Chiaeecs so. 1

Ectecepnata so. .

C1E,yridae (lee *=tner ' lies)
sso iclusiid f1fes) :

, nage
tali ta*ortsee sbian f1'es)
*uscthe f auscid 'lis) a s e e a

?aota dae TtDTat s' use fly)#usta dreestita (h s

flies) s e

oreer pr.'eaoote a aa.f14es. .asos. ants , msi
'est*redinidae (s a.f t ies ) s . . ,

tracontdae (bracoa'ds) e a e e

(C*Peuruletdae |icPreJmors1 4 4 e a t e

i Chrysididae s carysidissi =

f Ce*eceronedae Icecaperse$esi =

Ptecomalidae Internes 14ds) .

CPatc*dfdee (cmalcidiss) e a

Cyangtdee (gall easDs) e s

DeesIsansdag (pertlamotes) g

C m a s e a e aF '*1tidae ( sets)
StaPriidee ( JtaDetIds) s

F t 11 tidae , ( f i gi tids ) e

199eCTdae (Sud d4abers) a a E

3pdtvet $4e (andr9eid beest
Coltettgae (yeDas'aceg Jees! e

e*altetidae i s. eat tees, e <

AoIda# ibees)
1 55 mellt**rg (hceep tee J s e e a9
Perstme so. i

I 'Mona vt'itatte (lar Je Carcenter gee; e e

I M'9e r 'IDOCa ssc# 1 a e a t

! 3ccce 8*aleag'ea sbaevestreal e s i e e e

i d -,ariorne- ac wes; . . . . . .

. nema r so,de.1) . . . . . . .

>1e* IsG9664 IIsGeodsI a a a

C? ass }19100004 mi l l t pedes ) e e a

Or9 e C'ie l gpetp i da T gsevensc9rgi ops | a

1-63 services group

- - - -. _.. - _ - , . . - .-, _ - - - - . . - . . - - - - , . - - - - -- - - -



o

The variety of aquatic insect taxa was diminished somewhat from that of pre-
vious years, primarily because of the changes in Pond B. In the past, this

location supported larvae of aquatic toths and marsh beetles in greater abun-

dance than any other sampling station. Soldier fly larvae and fishfly larvae

also were among the regular components of samples from Pond B. Although these

groups have been collected occasionally from other aquatic locations, they are

not prominent members of those aquatic communities. Aquatic moths are asso-

ciated especially with water lily.

Butterfly activity during July 1980 reflected typical summer weather conditions

as did the sweepnet collections. Rather large aggregations of the imported

cabbageworm (Pieris rapae) and the checkered white (Pieris protodice) were

noted along the pond dikes. The viceroy (Licenitis archippus), pearl crescent

(Phyci<<ies tharos), and eyed brown (Lethe eurvdice) were frequently encountered

in the Transmission Corridor, and the little wood satyr (Euptychia cymela) and

eastern tailed blue (Everes comvntas) ware frequently encountered in Cowles

Bog woods.

Conspicuous pests during the sampling period were primarily blood-sucking

species, with no widespread plant pests noted. As in the past, mosquito act-

ivity was most notable in the wooded locations, especially the Immature Oak

Forest and Maple Woods co=munities. The deer fly Chrysops vittatus was again

abundant along Cowles Bog Trail, and horse flies (Tabanus spp.), although not

abundant, were observed in this location and in the Transmission Corridor

Community. For the first time, an abundance of stable flies (Stomoxvs cal-

citrans) was observed on the study area. This medium-sized fly, which resembles

i.h e house fly, was most active along the Lake Michigan beach but was present in

the Foredune and I= mature Oak Forest communities as well.

Except for shore bugs (Hemiptera: Sa ' i.idae ) , a'' of the insect families newly

recorded for the study area belong to the order Hymemoptera: Colletidae

(yellowf aced bees), Chrysididae (cuc'.oo wasps ), and Figitidae (figitids).

The three hvmenopteran f amilies occur in a variety of terrestrial habitat types,

including wooded and open areas. Yellowfaced bees nest in the ground or in

crevices and cavities in plant stems. The larvae of cuckoo wasps and figitids
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- are both parasites on other insects. Cucke wr_sps are external parasites of

wasps and bees, while figitids parasitize the pupae of various flies or lace-

wings, depending upon the species. Shore bugs inhabit shores of streams, ponds,

and other water bodies. They generally hunt prey on or near the ground and

fly only short distances. The shallow-pool cattail habitat is the most suitable

one for these species on the study area. It is the only location where toad

bugs (Gelastocoridae), another hemipteran group with habits similar to shore

bugs, have been found.

1.6.2.1 Beachgrass Community. Delphacid planthoppers were again the most

abundant component of the beachgrass sweepnet sample, as they had been in July

of 1976,1978, and 1979. False antlike flower beetles also were characterist-

ically abundant. Longlegged flies were the most abundant predaceous insects

swept from vegetation, although the convergent lady beetle (Hippodamia conver-

gens) was frequently observed on the beach at the edge of the Beachgrass
Communi ty .

Several false antlike flower beetles were collected at the beachgrass light-

trap also. Midges and other flies, including phantom midges and crane flies,
were the most abundant species at the lightrap. Hydropsychid caddisflies

and antlions were prominent along with the flower beetles. Leaf beetles and

leafhoppers were lesser components of the lightrap simple as they were in the
sweepnet sample.

One of two newly recorded stink bugs was collected from the beachgrass: Chlo r-
ochroa persimilis; the other, Coenus delius , was taken in the Transmission

Both of these are f(fespread in eastern United States. C. persimilisCorridor.

apparently feeds on a wider variety of plants, although both are associated
with grasses (Furth 1974), which predominate in these communities.

The Beachgrass Community litter and soil sample contained several more taxa
and many more individuals than usual. Soil mites, as might be expected, were

the most numerous individuals (315), and mesostigmatid mites also were abund-

ant. Two springtail families and rove beetles were among the other groups

[~} present.
v
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1.6.2.2 Foredune Community. Leafhoppers and ants were the most abundant

insects in the foredune sweepnet collection. Three fly groups - muscid flies,

skipper flies, and small dung flies - and one colapteran group, shining fungus
beetles, were nearly as abundant as the leafhoppers and ants. Other prominent
and characteristic groups in this location were treehoppers, longlegged flies,
and spittlebugs.

Treehoppers, which consistently are prominent components of the Foredune Com-
munity sweepnet sample and frequently so in sweepnet samples from the Immature
Oak Forest and Maple Forest communities, were represented by five species,
Sailia camelus, a widely ranging treehopper over eastern United States, was
newly recorded on the study area. A feeder on oak leaves and stems, this
species appropriately was found in the Immature Oak Forest as well as the
Foredune.

The longhorned beetle Batyleoma suturale, also newly observed on the study
area and swept from vegetation in the foredune, reportedly breeds in dead
branches of oak and hickory 0"aull 1946) . This species also is widely dis- h
tributed in the eas tern deciduous f orest.

The July 1980 lightcrap sample included another species associated with bass-
wood, which is a dominant plant in the community. In *.he pas t, the basswood

borer (Saperda vestita), among other basswood feeders, was collected f rom the
location, and in 1980 the basswood leaf roller (Pantographa limata) was col-

lected. The caterpillar of this pyralid moth also feeds on oak foliage. It

i is a common species in wooded habitats east of the Great Plains. Midges were
the most abundant species at the lightrap and Ataenius spp. , a group of small
scarab beetles that consistently are collected in this location, were second-

most abundant.

The litter and soil samples frcm the Foredune Community contained the fewest
individuals of the 1980 ground-arthropod samples. Soil sites were the only

abundant species in the samplz, and the other groups, including entomobryid
and ostomid springtails, were represented by single individuals.

O
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Despite continued disturbance in the shallow-pool cattail habitat near the

Bsilly plant outfall structure, many aquatic insects associated with pools and

small ponds were abundant in the location. Coenagrionid damselflies in the

genus Ischnura, velvet water bugs (Hebrus spp.), and water treaders were abun-
dant in the 1980 dipnet sample from this area as they were in the past. Other

prominent groups also were consistent with those of the past, including caenid
and baetid mayflies, libellulid dragonflies, crrwling water beetles, and water

b oa tmen.

1.6.2.3 Immature Oak Forest Community. Once again, midges were the domi-

nant component of the immature Oak Forest Community sweepnet sample, with ants

the second-mos t prominent group. Two homopteran groups, spittlebugs and tree-

hoppers, also were abundant. The treehoppers were represented by fewer species
but greater numbers of individuals than in the Foredune Community sweepnet
sample. Additional groups characteristically associated with vegetation in
this community and collected in 1980 were gall wasps, katydids, longlegged flies,

,

() ichneumons, braconids, and dance flies. Two species frequently collected in

this location, the lace bug Corythuca marmorata and the stink bug Cosmopepla
bimaculata, also were preminent in the 1980 sample.

!

|

At,the lighttrap, mosquitoes were more abundant than midges and both out-

f
numbef'ed all other groups. Small dung flies, which occasionally have made up

| a significant portion of the sweepnet collection in this community, were com-
the lighttrap as were crane flies and micromoths.! mon at

I
The number of individuals in the litter and soil sample from this location was

j

second-greatest in the 1980 collections. Taxa in the sample included oribatid
and mesostigmatid mites, three springtail families, millipedes, click beetle
larvae, dipteran larvae, rove beetles, and caterpillars.

1.6.2.4 Cowles Bog (Wooded-Dry) Community. Several groups were abundant

in the 1980 sweepnet sample from the high side of Cowles Bog woods: longlegged

flies, lauxaniid flies , mosquitoes, aphids , spittlebugs , and ants . Less abun-

dant but characteristic groups in this location included assasin bugs, f alse{}
-x/
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darkling beetles, plant bugs, muscid flies, and tenthredinid sawflies. A single

individual of the combclawed beetle Isomira sericea, wnich has been observed

previously in this location and others toward Lake Michigan, also was collected.

The litter and soil sample from the dry woods contained snipe fly, syrphid fly,

and flat bark beetle larvae in addition to numerous mites and a few millipedes.

Only one springtail was cbserved in the sample.

1.6.2.5 Cowles Bog (Wooded-Wet) Community. In the sweepnet sample from the

wet part of Cowles Bog woods, flies and leafhoppers predominated again. Import-

ant fly groups included crane flies, mosquitoes, deer flies, longlegged flies,
lauxaniid flies, small dung flies, black scavenger flies, and muscid flies.

Fly groups of somewhat less abundance included darkwinged fungus gnats, gall
midges, dance flies, and snipe flies. Moth flies, which are distributed in the

maple woods as well, were observed only in this location during 1980 sampling.
Other abundant species besides flies and leafhoppers were srittlebugs and plant
bugs. g

At least five species of war:r scavenger beetles comprised the intense water
beetle activity at the Cowles Bog woods lightrap. The mos t abundant were

Enochrus ochraceus and Hydrochara ob tusata. Cymbiodyta fimbriata and Paracymus

sp. were cc= mon, and Enochrus cinctus was least abundant. Predaceous diving
beetles made up considerably less of the water beetle activity, but captures

at this lightrap were the only 1980 observations cf Agabus confinis and Cybister
fimariolatus. Other abundant groups at the lightrap included ground beetles,

phantom midges, crane flies, mosquitoes, and midges.

Moths observed at the Caeles Bog wooded lighttrap included the pearly wood nymph

(Etthisanctia unto), one of relatively few brightly colored noctuid moths. This

was the first observation on the study area of the pearly wood nymph, which

is a ucemon species that ranges wes tward to the Rocky Mountains . Kncwn food

plants of the caterpillar include members of the primrose and loosestrife
families (Kimball 1965).

O
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V Taxa present in the soil and litter sample from the wet woods included spiders,

mites, springtails, millipedes, featherwinged beetles, and pseudoscorpions.
The springtails, all ostomids, were nearly as abundant as soil mites. The
occurrences of pseudoscorpions and featherwinged beetles in the sample were the
only observation of those groups during the 1980 sampling period.

1.6.2.6 Dunes Creek Community. Insects collected from Dunes Creek were con-

sistent with past samples. The predaceous diving beetle Hydroporous consimilis

was by f ar the most abundant component. Other abundant taxa included water
striders and midges. Characteristically less abundant groups included phantom

crane fly and soldier fly larvae.

1.6.2.7 Maple Woods Community. Ants, spittlebugs, leafhoppers, and dance i

flies were the most abundant insect groups in the Maple Woods Community sweep-

net sample. Lauxaniid flies, scorpionflies, mosquitoes, and longlegged flies
were common in the sample. Several beetle groups, including checkered beetles,

tumbling flower beetles, leaf beetles, anobiid beetles, and f alse click beetles
also were important. Consistent with past results, the greatest number of
harvestmen were found in this sample, and this year the sample contained the

greatest number of spiders as well.

Two caddisfly families, several genera of leafhoppers, and several species of
geometrid moths were taken at the 1980 Maple Woods community lighttrap. Midges
were the most abundant insects at the light and crane flies were second-most
abundan t . Marsh beetles, which were collected over the study area as in the

past, were most common at this lightcrap.

Two groups of springtails, podurids and eutomobryids, were the most numerous
arthropods in the soil and litter sample from the Maple Woods Community. Soil

mites and a beetle larva were the only other taxa present.

Midges and amphipods were the dominant groups in the dipnet sample from the

Maple Woods Community tributary to Dunes Creek. Others present included water

striders, which were abundant, and velvet water bugs, isopods, water scavenger

() beetles, predaceous diving beetles, and crawling water beetles.
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1.6.2.8 Emergent Macrophyte Community. Pools remaining in Pond B contained

water boatmen, coenagrionid damselflies, and caenid mayflies.

1.6.2.9 Transmission Corridor Community. Consistent with past results, the

seed bug Ischnodemus f alicus and the plant bug Trigonotylus tarsalis were the

most abundant insects in the sweepnet sample from the Traasmission Corridor

Community. Another seed bug, the chinch bug (Blissus leucopterus), which is

a widespread pest on corn and grass crops, also was' abundant. Another, less

hust-restrictive pest, the Japanese beetle (Popillia japonica), was present

though not abundant in the sample. The plant bug Ceratccapsus luteus was a

predominant insect in the sample, as were two groups of spiders - jumping

spiders and longjawed spiders.

The 1980 observation of the Japanese beetle was the first on the study area,

although this well known pest species has recently been of concern in the

vicinity (Yaeger, personal communication 1980) . Japanese beetles are reported

to feed on ovc: 250 dif ferent plant species, but are especially fond of roses,

|hgrapes , smartweed, soybeans, and corn. In areas of heavy infestation, larvae

may seriously damage lawns by feeding on roots, and adults can cause consider-
able damage to foliage, flowers, and fruits (Baker 1972) .

Activity at the Transmission Corridor Community lighttrap was the least in-
tense of any during the sam;. ling period, although midges were abundant as usual.

Leptocerid caddisflies, leafhoppers, crane flies, and pedilid be . .les were

among the other insects present.

Ants and mites were the aost abundant arthropod components in the soil and

litter sample frcm this location. No springtails were extracted from the

sample. Thrips, scales, and beetle larvae made up the remainder of the species.

The dipnet sample f rem the chcnnel adjacent to part of the Transmission Corri-
dor contained water mites, pleid water bugs, caenid mayflies, coenagrionid

damselflies, libellulid dragonflies, and velvet water bugs in abundance.

Crawling water beetles, water boatmen, water striders, amphipods, and predacecus

diving beetles were common. The single observation of corydalid larva during

1980 occurred in this location.

|
|
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1.6.3 SUNMARY

| Much of the insect and other arthropod data collected during the 7-year mon-
itoring pregram on the Bailly study area reflects the type of habitats avail-

able. Approximately 240 insect f amilies have been identified from sweepnet,
lighttrap, litter and water samples from the study area. Distribution of

some families apparently is limited to certain components of the study area's
habitat mosaic, and several species / habitat relationships have been noted. :

Insect fauna of the Lake Michigan beach /Beachgrass Community edge is char-

terized by a variety of ground-inhabiting beetles, especially ground beetles
(Carabidae) . There are large populations of at least two species of tiger
beetles, Cicindela repanda and C. hirticollis, and of several species of the

scarabaeid genus Ataenius. Periodic eccurrences, such as extensive deposits
of dead fish on the beach, will produce large populations of opportunisitic

,

j species. These have included blow flies (Calliphoridae) breeding in the

decaying fish and the , table fly (Stomoxys calcitrans) apparently breeding in
decaying algal masses. Windswept clumps of the western corn rootworm (Diabro-

tica virgifera) and other species periodically abundant on the beachgrass have

been observed.

Insect fauna associated with the beachgrass is much like that of a typical
monoculture: relatively large populations and few species. Among the abun-

: dant species observed during the past 7 years were the western corn rootworm,
. the flea beetle Chaetocnema minuta, the striped cucumber beetle (Acalymma vit-

tata), the southern corn rootworm (Diabrotica undecimpunctata), the convergent
lady beetle (Hippodamia convergens), and a delphacid planthopper.

In the Foredune Community, the variety of insects associated with vegetation

generally is greater than that associated with the beachgrass and populations

are smaller. As mentioned in subsection 1.6.2.2, basswood feeders are among

the insects that are distinctive of this habitat. Oak feeders also are found

frequently in the Foredune Community but are most conaonly associated with thet

Lunature Oak Forest and Cowles Rog dry woods. These include the metallic wood
,

i borer Brachys evatus, the combelawed beetle Hymenorus niger, the darkling beetle

|O
I

|
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Xylopinus saperdiodes, and the p- ralid moth Herculia himonalis. Dry, rather

sparsely vegetated sites in the Beachgrass/Foredune interface provide the most
suitable habitat on the study area for antlions, which have been consis tent

components of lighttrap sanples in the two locations.

The predominance of oak in the Immature Oak I irest also accounts for the f re-
quency and abundance of gall wasps (Cynipidae: Cynipinae) in the community.
Many species in this large subf amily feed on oak tissue. The distribution
of certain lace bugs (Tingidaet Corythuca) on the study area is also related to
plant distribution: C_. contracta, which is associated with several tree species

in the north central states, occurs in all wooded communities; C. arcuata, found
on white oak in this area, is infrequent on the study area and primarily assoc-

iated with Cowles Bog dry woods; L Marmorata, associated with goldenrod, is most
abundant in the Foredune Co=munity.

Cowles Bog trail, like the beach and other exposed ground, has a variety of
ground beetles and the tiger beetle Cicindela scutellaris, which reportedly
prefers more stabilized sandy areas than the two species pror:iinent on the beach
(Knisley 1980). Anothar species characteristic of the trail is the deer fly
Chrysops vittatus . This is Indiana's most common deer fly (Burton 1975) and

like other tabanids , it frequently rests on paths (Pechuman 1972).

The Maple Forest supports a variety of moths that reflect available host plants.
These include the grapevine looper (Lvgris diversilineata), which feeds on
Virginia creeper as well as grape, the blockberry looper (Chlorochlamys
chloroleucaria), and the twinspot sphinx (Smerinthus jalmaicensis) and eastern
tent caterpillar (Malacasema americana), whose principal food is black cherry.

Consis tent with herbaceous vegetation diversity and density in the Transmission

Corridor, the grestest variety of insects and total number of individuals of-
ten are collected there. Frequently collected species with suitable host

plants are the leaf beetle Iema collaris, which favors spiderwort, the goldsmith
beetle (Chrysochus auratus), which is particularly associated with m' is ,

the seed bug Ischnodemus f alicus, which feeds on grasses and sedges, at. 2

plant bugs Trigonotylus ruficornis and T. tarsalis, which feed on grasses.
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() Aquatic species of the study area are characteristic of lentic habitats. These-

include several species of dragonflies, damselflies, water scavenger beetles,

predacious diving beetles, marsh beetles, midges, and aquatic Hemiptera.

Caddisflies and mayflies also are represented in most habitats. The only aquatic1

habitat apparently remaining on the study area that can support lotic species is
the senti maple woods tributary to Dunes Creek, as evidenced by the occurrence

. _ _

of Oligos tomis ocelligera, one of the few phryganeid caddisflies that live only

in lotic waters.

;
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SECTION 2

AQUATIC ECOLOGY

2.0 INTRODUCTION AND STATUS

Sapling during the 1980-1981 sampling year (April 1980 - March 1981) was sched-

uled for April, June, August, and November 1980 and January 1981 at the stations

shown in Figure 2-1 and as scheduled in Table 2-1. Samples were collected on

the dates and by the personnel shown in Table 2-2.
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Figure 2-1. Aquatic Sampling Stations, NIPSCo Bailly Nuclear-1 Plant Site
(Bailly Study Area)
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Table 2-1 -

Aquatic Ecology Sampling Frequency, Bailly Study Area, April 1980-March 1981*
1980 1981

Parameter Sampling Stations Apr May Jun Jul Aug Sep Oct Nov Dec Jan feb Ha e
,

Phytoplankton
Identification, enumeration 1-10, 17-21 X X X X

Productivity 1-10, 17-21 X X X X

Chlorophyll a_ 1-10, 17-21 x X X X

looplankton
Identification, enunerat ion 1-10, 17-21 X X X X

Periphyton
Identi fication, enuiieration 1,10,11,12,25,17,19,21 X X X X

Chlorophyll a_ 1,10,11,12,25,17,19,21 X X X X

Benthos 1-10, 17-21 X X X X

Fish (gill netting) 4,7 X X X X

fish (beach seining) 23,24,28i X X X X

Fish (electrofishing) 18 X X

Fish food habits 4,7,23,24,25 300 fish per year= =

Ichthyoplankton 1-10 " X X * X

Water quality
General water quality 1-22 X X X X

Ailuatic nutrie.its 1-22 X X X X

Trace elenents 13-21 X X X X

Indicators of industrial and 13-21 X X X X

organic contamination
Sediments, trace elements 13-20 X X X X

R, Sedinents, particle sizing 1-10, 17-21 X

1 Aqua t ic mac rophytes 17-21 X

9>
-

(

* Specific sairipling dates are listed in Table 2.2.
A **l-10 with zooplankton; 4 and 7 also collected with punp.
C
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O O O



Table 2-2

Scheduled Dates and Purposes of All
Aquatic Field Trips, Bailly Study Area

Date Personnel Parameters Sampled

17 March Ray Wronkiewiez Periphyton (Samplers set)

14-70 April Kendall Brown Phytoplankton
Ralph Feeny Zooplankton
Jim Krueger Periphyton

Benthos
Fish
Ichthyoplankton
Water quality

15 May Ralph Feeny Periphyton (Samplers set)

9-17 June Kendall Brown Phytoplankton
Joe Strube Zooplankton
Ralph Feeny Periphyton
Dave Mueller Benthos

Fish
! [') Ichthyoplankton

V Water quality
Aquatic macrophytes

16 July Dave Mueller Periphyton (Samplers set)
Stever Garbarino

18-25 August Kendall Brown Phytoplankton
Joe Strube Zooplankton
Steve Garbarino Periphyton

Benthos
Fish
Ichthyoplankton
Water quality
Sediments

20 October Steve Garbarino Periphyton (Samplers set)

15-22 November Joe Strube Phytoplankton
Steve Garbarino Zooplankton
David Ward Periphyton

Benthos
Fish
Ichthyoplankton

,

| Water quality
' A

U 30 January 1981 Joe Saga Sediments, trace elements
David Ward

2-3 **''I*** 9'*U P
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Dredging activities were being conducted in the area of the intake and dis- |h
charge during both June and August, which caused a noticeable discoloration

of the water in this area out to a der'.h of about 30 feet. No samples were

taken from pond stations 14 and 15 during either June or August or from pond

stations 14,15,16,17, and 18 during November because they were dry. Pond

B water levels during June were noticeably lower than in April, resulting in

about 10 to 15 feet of exposed shoreline and a drop of about 1 to 1.5 feet on

the poud's emergent macrophytes. Pond B , viewed 16 July 1980, was dry in the

area of stations 17 and 18 and contained only 2 to 4 inches of water in the

northern portion. Pond B remained dry in August and November, so again no

samples were taken at stations 17 and 18.

Sediment samples collected frem pond stations 15 and 16 in January contained

only large rocks and could not be appropriately analyzed.

2.1 AQUATIC FLORA

2.1.1 METHODOLCGY. Duplicate 2-liter samples were collected utilizing

a 6-liter Van Dorn bottle at Lake Michigan stations 1 through 10 and inter-

dunal pond stations 17 through 21 (Figure 2-1) . Samples were collected quar-

terly during April, June, August, and November 1980. With the lowered water

levels of Pond B after June, no sa=ples were collected at stations 17 and 18.

All samples were collected 1 meter below the surface. Prior to sampling, each

2-liter sa=ple container was prepared with 20 milliliters of acid-Lugol's

solution, a narcotizing, settling, and staining agent. After sampling, each

container was supplemented with buffered for=alin to a final concentration of

4 percent, and 3 to 5 drops of liquid detergent were added to facilitate sedi-

=entation. Before processing, each sample was allowed to settle for 48 hours,

| at which point 1800 milliliters of supernatant were siphoned off with a membrane-

covered siphon. The remaining 200 milliliters were spun on a laboratory

centrifuge at 2000 rpm for 15 minutes to further concentrate the organisms. The

supernatant was then filtered off and the " bead" of phytoplankton transferred to

12-dram vials.
|

In the laboratory, concentrated phytoplankton samples (10 milliliters) were

thoroughly mixed, and three subsa=ples were placed in Palmer cells. The algae

in 12 fields (four per subsample) were identified, enumerated, and measured at
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() 400X magnification. In certain instances, scarcity of organisms in a sample

necessitsted extending the total field count to 24 fields. Biovolume (micro-

liters per liter) was determined by attributing to the algae geometric shapes

best suiting their morphology and calculating their appropriate volumes (Nau-
werck 1963: Rodhe, Vollenweider, and Nauwerck 1958; Strickland 1960). Instead

of developing an average volume per species based on a few representative or-

I ganisms, dimensions of each organism enumerated were measured.

Phytoplankton productivity samples were taken at the same locations and at the
same frequency as samples collected for identification, enumeration, and bio-
volume measurements. Duplicate samples were collected f rom 1 meter below the
surface at each station using a 6-liter Van Dorn bottle. After all samples

were collected, each was strained through a 333-micron mesh Nitex net to re-

move zooplankters and detrital materials that could be labeled by the carbon-14
material. The strained water of each sample was placed into a 2-liter fla.

to which four 1-milliliter ampules of 10 pCi NaH14C03 were added and thoroughly
mixed. Time-zero samples consisting of one 0.5-milliliter subsample per sample

j were measured and placed into scintillation vials along with one drop of 6N So-
dium hydroxide. One 30-milliliter subsample per sample was removed and strained
through knatman GF/C filters at minimum vacuum pressure (<50 millimeters Hg dif-

! ferential across the filter) and the filters placed in scintillation vials to

provide an estimate of background counts. Duplicate clear and darkened 300-
i

| milliliter BOD bottles were filled with the remaining sample. When all sam-

| ples were prepared, they were suspended 1 meter below the surface at their sta-
tions for 4 hours. Following incubation, the bottles were retrieved and the

contents of each preserved by adding 12 milliliters of buffered formaldehyde.

,Subsamples of 50 nilliliters were removed ' rom each bottle, filtered as pre-

| viously described, and each was placed in a scintillation vial with enough tis-
sue solubilizer to cover the filter pad. Activit~ counts were made using a

liquid scintillation counter.

Phytoplankton productivity in milligrams of carbon fixed per liter was calcu-
laced for each replicate sample from the scintillation counts using the formula:

mg carbon fixed /t = (counting rate / total activity) x total sample
, () volume /subsample volume) x alkalinity (mg/1) x

0.95 x 12 x 1.064
,
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gwhere

Total activity = amount of potentially available carbon-14 at
time zero

Counting rate = clear bottle minus darkened bottle counts

Total sample volume = 300 milliliters

Subsample volume = 50 milliliters

1.064 = correction for the isotope effect

Phytoplankton chlorophyll a, samples were collected from the same water sample
from which regular phytoplankton samples were extracted (stations 1 through 10
and 17 through 21) . To prepare phytcplankton samples for analysis, a measured
volume of water was filtered through a 0.45-micron filter pad stabilized with

magnesium carbonate. The filter pad was then frozen for shipment to the cen-
tral laboratory, where it was extracted for 24 hours with acetone, ground for
30 seconds with a tissue grinder, centrifuged, and measured ;n a carrow-band

spectrophotometer at 665- and 750-millimicron wavelengths before and after
sample acidification. Periphyton samples were similarly processed, except
that scrapings from natural (as available) or artificial substrates were used.

All concentrations were calculated using the equation:

3Chlorophyll a_ (pg per sample) = (D ~ a) [R/(R- 1)] (V/1) (10 /a )b c

which equals

11.9 x [2.43 (D - D,) ] (V/2)3

for these samples, where

D = optical density of sample after acidification = D -D
3 665 750(acidified)

b " (ptical density of sample before acidification = D - 750D
665unacidified)

a = specific absorption coerficient for chlorophyll a_ (in gra .
per centimeter)

V = volume of solvent used to extract the sample (milliliters)

2-6 services group
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"\ 1 = path length (centimeters)

R = D /Da for pure chlorophyll a = 84 according to Talling andb
Driver (1963)

To convert to micrograms per liter or micrograms per square centimeter, the

above chlorophyll a, value was divided by number of liters filtered or number
of square centimeters scraped.

During this survey, periphyton samples were collected at five stations (1, 10,
11,12, and 25) in Lake Michigan and at three pond stations (17,19, and 21) .

Fond samples were collected using a modification of an artificial substrate

sampler described by Patrick, Hohn, and Wallace (1954) . This sampler suspends
two racks of five glass slides each, with a surface area of 37.5 square centi-

meters per slide, just below the surface as a substrate for periphyton coloni-

zation. Colonization generally takes plaea in 2 to 4 weeks; thus the "incu-
bation" time per sampler was 1 month. Qualitative lake samples were scraped
from natural substrates found at each sampling station. When samples were col-

lected, the slides (both sides) and substrate scrapings were placed into 8-dram

vials and preserved with 6-3-l* solution. Two replicate slides were quantita-

tively analyzed per sample. Counts were made as described for the regular phyto-

plankton samples. Biovolume estimates were also generated for these data in the
=anner described fro phytoplankton.

2.1.2 RESULTS. Results for numerical abundance, biovolume, chlorophyll

a, and productivity of phytoplankton and periphyton sampling in 1980 have been
included in relevant quarterly reports (Texas Instruments 1980b, 1980c, 1981a,
1981b). Tables 2-3 through 2-11 and Figures 2-2 through 2-16 summarize that
data and provide comparisons with previous years' data,

i

2.1.3 DISCUSSION

l
'

2.1.3.1 Phytoplankton Density and Biovolume. In 1980, as in the previous

! sampling years (1974-1979), a multitude of phytoplankton taxa were collected

g in the Bailly study area (Table 2-3) . This table shows species occurrence for
'- *6 parts water, 3 parts ethanol, cnd 1 part formalin.

|
,
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Table 2-3

Phytoplankton Occurrence, Bailly Study Area, 1980

LAKE (1.2) POND 5(3.4.5) LAKE (1.2) PONDS (3.4.5)
SPR SUM FAL SPR SUN fatLS TAXA 12343 12345 12345 L5 TAXA 12445 12345 123450 CHODAIELLA LONGI 5 ETA 2 0 UNIDENIIFIED ALOAE

0 PSEUDOCHLDRELLA (LPIL) 12 0 CYANOPHYTA
8 GENINELLA INTERRUPIA 3 0 CHR00 COCCUS (LPIL) ! 1234 120 DEDOGONIUM (LPIL) 35 0 AGNENELLUM (LPIL) 40 MOUGEOTIA (LPIL) 3 4 0 NICROCYSTIS (LPIL) 2 123 20 $PIROGYRA (LPIL) 5 0 GOMPHOSPNAERIA LACUSIRIS 12 123 120 CLOSTERIUM NON!LifERON 3 4 0 APHANOIHECE (LPIL) 12 120 CLOSIERIUN (LPIL) 5 1234 0 CHAMAESIPHON (LPIL) 50 CO5MARIUN (LPIL) 13 1 4 0 PLEUROCAP5A ttPIL) 20 EUA51 RUM (LPll) 4 0 05CILLATORIA LIMNETICA 2 12
0 STAURA51RUN (LPIL) 3 4 4 0 05CILLATORIA AMPHISIA 12
0 EUGLEHOPHfiA 0 05CILLAIORIA (LPIL) 135 123 12
0 EUGLENA (LPIL) 34 0 LYNG0YA CCNTORIA 1
0 PHACUS LONGICAUDA 1 0 LYH00YA LINNETICA 2
0 PHACUS (LPIL) 1 0 05CItLATORIA;EAE (LPIL) !
O INACHELOMONAS VOLVOCINA 4 0 ANASAENA (L PIL ) 345 1 5
0 IRACHELOMONA5 (LPIL) 345 1 345 3 RAPHIDIOPSIS CURVATA 5 5
0 XANTHOPHYTA B CHLOROPHYTA'O
8 HETEROCOCCALES (LPIL) 2 0 CHLAMYDOMONAS (LPIL) 12 4 12 45 2 45
0 5IIPITOCOCCUS (LPIL) 1 1 0 PANCORINA MORUM 4o
0 CHRYSOPHYTA 0 IETRASPORA (LPIL) 1
0 NALLONONAS P5EUD0 CORONATA 2 0 ELAKAIOTHRIX (tPIL) 12 12 24
0 MALLAMON45 (LPIL) 1 123 0 SPHAEROCYSTIS SCHROEIERI 1 13 10 CHRY50 COCCUS (LPIL) 12345 0 SPHAEROCYSTIS (LPIL) 5
0 SYNCRYPIA (LPIL) 4 0 ANKISTRODESMUS CONVOLJiUS 1
O SYHUMA (LPIL) 1 24 0 ANKI5fkODESMUS FALCATUS 12 4 12 4 4
0 DIN 00RYON SERTULARIA 34 4 0 CLOSIERIOPSIS LONGISSIMA 1
0 DIN 0BRYON DIVERGENS 4 12 4 12 4 0 KIR5CHNERIELLA CONIORTA 90 DINOBRYON SOCIALE 12 12 0 KIR5CHNERIELLA SUO50LliARIA 1
0 DINOBRYOH (LPIt) 4 1 4 12 0 KIR5CNNERIEttA (LPIL) 3
0 OCHNOMONAS (LPIL) 4 12 8. 00Cf5 TIS (LPIL) 3 12 12 5
0 EPIPYX!5 UTRICULUS 34 0 MICRACTINIUM PUSILLUM 2
0 KEPNfRION (LPIL) 34 0 DICTYOSPHAERIUN PULCHELLUM 12 10 CHRYSOMONADALES (LPIL) 12
0 MON 051GA (LPIL) 12
0 SIEttx0MONAS DICHOTOMA 12
0 DACILLANIOPHYTA-CENIRIC
0 MELOSIRA GRANULATA h 5
0 MEtOSIRA VARIANS 5
4 MELO51RA DISTANS I (egend---

0 MELOSIRA (LPIL) 12 5 12
0 CYCt0lELLA MENfGHINIANA 12 SPR = April Sampling
0 CYCLOIELLA (LPIL) 12 1 SUN * June and August Sanpling

[] 0 SIEPHAN0 DISCUS DINDERAHA 12 (AL * Noveshtr Sampling0 $1EPHAN00!5CUS ASTRAEA 1'
8 SIEPHAN0 DISCUS NIAGARAE 12 12I- 0 SIEPHAH0 DISCUS (LPIL) 12 2 Location 1 = Nearfield stations 1-6 and 10

0 0 EUP0015CALES (LPIL) 12 12 5 Location 2 * Farfield stations 1-9I ()
O L0:stian 3 Pond 8

location 4 = Pond C
[] location 5 = Cowles Bog

[ N
1 C
i 'd
t

O O O
- -
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Table 2-3 (Contd)
,

i I

LAKE (1.2) POND 5(3.4.5) LAKE (1.2) POND 5(3.4.5)

i SPR SUN FAL SPR sum FALL5 TAXA 12345 12345 12345 L5 TAXA 12345 12345 123450 SCtNEDESMUS ACbMINAluS 123 e PYRRHOPHYIA-DINOPHYCEAE8 SCENEDESMUS ACU1U5 4 0 GYP.NOOINIuM (LPil) 28 SCENEDESMUS QUADRICAUuA 1 34 1 34 2 0 PEkIDINIUM GAIUNEM5E 3450 SCENEDE5NUS CARINATUS 1 0 PERIDINIUM INCON5PICUUM .2 45 240 SCLHEDE5MUS ECORNIS 34 24 t PERIGINIUM CINCTUM 4 40 SCENEDESMUS SPINOSUS 3 4 4 0 PERIDINIUM (LPIL) 2345 44 SCENEDE5MUS ARMAIUS 1 4 0 CENATIUM HIRCUS 48 PEDIA 5tkUM DUPLEX 3 23 0 CERATIUM HIRUNOINELLA 34
4

0 PEDIA 51Rutt TEIRAS 1 4 CRYP10PHYTA8 PEDI A51 RUM BORYANUM 4 8 CR)PIONONAS MAR $50 Nil ! 12 45 4$ TEIRAEDRON CAUDATUN 3 4 CRYPIOMONAS REFLEXA 123 TEIRAEDRON MINIMUM 4 0 CRYPIOMONAS EROSA 2g CRUCIGENIA QUADRATA 2 8 CRYP10MONAS (LPIL) 1234 12345 12 45g CRUCIGENIA APICULATA 2 4 RHODOMONA5 MINUTA 123 123 12 48 COLLA 51 RUM NICROPORUN
II' 4 8 CHR00MONAS (LPIL) 1234 1 4 49 RNIZDSOLENIA ERIENSIS 12 8 CYANOMONAS (LPIL) !8 BACILLARIOPHYTA-PENNATE

e A51ER10NELLA FORMOSA 12 12 12
0 ASTERIONEL L A (LPIL) L

$ DIA10MA TENUE 12 12
j g FRAGILARIA CROTONENSIS 12 5 12 12
s 0 FRAGILAKIA CAPUCINA 1'

O FR AGII ARI A VAUCHERIAE 1'J
0 FRAGILARIA (LPIL) 12345 5j) e SYNEDRA ULNA 12 5

I' s SVNEDWA (LPIL) 5 123 4
O TABELLARIA FENE5iRATA 12 12 4
4 1ABELLARIA FLOCCULO5A 234 1 5'
s FN AGIL A11 ALE % (LPIL ) IL

<

g EUNOTIA FLExuoSA 4
g ACHNANTHES MINUTI551MA 3 1

1
8 #CHNANTHES (LPIL) 3 35

1 g COCCONEIS (LPIL) 13
4 0 NAVICULA (LPIL) IL 5 1 5
-

e HEIDIUM (LPIL) 35
0 PINNULARIA (LPIL) 12 5

4 0 GOMPHONEMA (LPIL) 5 4L
0 AMPHURA (LPIL) 5
0 CYMBELLA (LPIL) 1
0 EPITHEMIA (LPIL) 5
0 RNOPOLODIA GIB8A 5
4 NIT 25 CHIA ACICULARIS S

.I
O HITZSCNIA LONGI 55IMA 5
O HIIzCHIA (LP!L) 1234 12345
0 CYHATOPLEURA SOLEA 1
0 SUNIRELLA (LPll) 3

(5
O'

9
'

=

CA
O
C
40
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C
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Lake Michigan stations 1 through 6 and 10, lake stations 7 through 9, and pond

stations 17 through 21. Table 2-4 shows the taxa collected during each of the

seven years (1974-1980). A total of 127 taxa (including unidentified forms)

were collected in Lake Michigan and nearshore interdunal ponds in 1980, and to

date a total of 371 taxa has been collected in seven years of study (Table 2-4).

Mean numerical abundance and biovolume of total phytoplankton by statien are

listed in Table 2-5. Table 2-6 indicates the percent composition of the major

phytoplankton groups. Figures 2-2 and 2-3 surraari::e lake and pond changes in

density and biovolume from April 1974 through November 1980.

In 1980, densities increased throughout the year (Figure 2-2) . This increase

was due to blue-green algae. The algae predominating during the 4 months of

sampling were:

April June

Blue-green Blue-green
Gomphosphaeria lacustris Comphosphaaria lacustris (26%)

Diatom Oscillatoria ampt ibia (11%)

Asterionella formosa Fragillaria crotonensis (10%)

Cryptophyte
Rhodomonas minuta

August November

Blue-green Blue-green
Comphosphaeria lacustris (21%) Comphosphaeria lacustris (20%)

Aphanothece sp. (68% Aphanothece sp.(68%)

(See Tables 2-4 and 2-6.)

Average phytoplankton densities in Lake Michigan have generally increased
through time (1973-1980, Figure 2-2) . Over the first 3 years of the study,
the phytoplankten abundance was relatively uniform. In November 1977 and

1978, August 1979, and in June, August, and November 1980, large densities re-
sulted f rem high abundances of blue-green algae. A summary of the average
density trends for all Lake Michigan stations shown in Figure 2-2 reveals this
general increase in phytoplankton density through time. A similar increase in

blue-green algae for Lake Michigan has been attributed to depletion of silica
in the epilimnion (Schelske 1977) . Water quality data show that silica deple-
tien has been ongoing in Lake Michigan (see Figure 2-38) and thus, since bio-
volume has not increased significantly, the fall increases in density of blue-
green algae may not represent any change in the trophic status of Lake Michigan.

services group2-10
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Table 2-4
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Annual Occurrence of Phytoplankton, Lake !!ichigan pnd Nearshore Ponds, 1974 through 1980, Bailly Study Area
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Table 2-5

Mean Phytoplankton Density (No./mt) and Biovolume (ul/7.), Bailly Study Area,1980
Station & Jun Aug Nov

Lake
1 D* 9,397 8,646 40,421 12,359

B 7.89 5.26 6.44 7.81

2 D 6,083 4,771 141,042 5,571
B 7.48 4.63 7.19 2.80

3 0 4 .4 31 7.133 53,872 67,767
3 2.82 4.15 6.30 5.15

4 0 8,255 18,292 88,654 46,301
B 2.92 14.32 7.53 12.11

5 D 3,187 5,736 39.8 % 15,940
B 3.19 7.44 8.43 11.90

6 0 5.047 5,546 34,739 21,730
B 4.36 4.20 5.98 3.40

7 0 3,108 26.057 447,122 28,178
B 3.22 11.49 39.88 5.95,

8 D 3.739 16,655 49,121 25,190
B 3.64 8.67 6.57 3.96

9 0 8,712 8,451 37,986 93.214
8 3.03 8.93 5.61 20.62

'# 10 D 4,601 9.957 46,537 19,654
8 6.64 5.63 6.52 6.87

Nearfield I (1-6,10) D 5,578 8,888 59,804 41,343
B 5.40 6.35 6.83 7.09

Farfield i (7-9) D 5.186 17.054 178,076 48,861
_ B 3.30 9.70 17.35 10.17

Pond
17 0 4,559 28,918 ** **

B 3.93 47. 0',

18 0 9,415 16,972 " **

B 6.14 7.75

i 19 0 13,468 1,866 8,228 1,573
8 9.66 29.78 20.52 11.97

20 D 26,513 4,985 7,834 1,755
B 8.50 66.5' 93.83 5.42

Cowles Bog 21 D 6.339 3,406 479 765.

'
B 37.73 8.12 0.79 0.45

Pond B i (17,18) D 6,987 22,945 ** "4

B 5.03 27.42

Pond C i (19, 20) 0 19,990 3,425 8.031 1,664
3 9.08 48.15 57.17 8.70

O *
D = Density; B = Biovolum2.

%) ,,

Pond B was dry; no sa g les collected.

** **92-25
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hTable 2-6

Percent Composition of Major Phytoplankton Groups, Bailly Study Area, 1980

Ar_ ie. ^si ''21_

Sta tion ' anon Density Stovol m Density Stovolume ceasity Slovolume Consity Siovolume

Lake (1-10) Cyanconyta 33.7 1.2 58.4 10.0 94.1 22.5 94.5 14.5
Chloroonyta 7.5 17.3 6.0 4.2 3.9 11.3 0.6 2.5
Bac111artoonyta-Centric 18.0 25.0 2.5 8.4 3.7 10.1 0 0.3
Sac 111artoonyta-Pennete 23.0 42.9 23.1 62.8 1.0 53.3 4.5 81.0

Total 1 S2.2 86.4 90.3 35.4 99.7 97.2 99.6 98.4

%. Taxa 43 43 61 51 47 47 24 24

Pond (17-21) Cyanoonyta 9.7 0.2 46.0 0.2 3.9 0.4 0 0
cnicroonyta 12.6 25.6 37.3 5.3 40.6 7.5 41.1 55.9
Sac 111artoonyta-Centric 0.6 J. 5 1.6 0.4 0 0 3 0
Bacillariocnyta Pennate 12.1 !4.2 3.4 2.9 1.5 0.3 35.5 30.9

Total 34.0 78.5 93.3 3.3 46.0 8.7 76.6 36.S

%. Tasa 51 51 47 a7 25 25 18 18

,

Density continued to exhibit seasonal changes without apparent consistent

trends within the nearshore ponds (Figure 2-3) . However, through 1979 there

had been a trend of increas ing densities each year. During 1980, densities

in the ponds were lorer 9an during 1979 and ended the trend toward increasing

density. Highest density and biovolume were observed in April and August, re-

spectively. The ponds contained mostly green algae (33 percent) , while the

biovolume was comprised primarily of green algae and pennate diatoms.

The density and biovolume peaks during 1974,1975, and 1976 coincided quite

well; however, Cladophora sp. in Pond C caused larger biovolume in relation to

cell density in August 1977. In April 1978, large desmids and diatoms caused

the same disparity, whereas the inverse (high cell densities with low biovolume)

occurred in August 1978 due to a bloom of the blue-green algae Microcystis sp.
and Aphanothece sp. During 1980, the biovolume-density disparities in June and

August were due to an abundance of the large dinoflagellates Peridinium gatu-

nense and Ceratium hirundinella (June) and Peridinium cinctum and Ceratium
hircus, (August) . No association between these abundance or blevolume varic -
tions and plant operation is suspected.

During April the chrysophyte, Ochromonas sp. made up 47 percent c f the density

but was only present in Pond C. In June, Gomphosphaeria lacustris and Micro-

cystis sp. made up 21 percent and 22 percent, respectively, of the pond den-

sitics but these were present only in Pond B. August samples showed large

2-26 services group
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f
dersities of Pediastrum borvanum (22 percent) and Dinobryon sertularia (38 per- g
cent) but these only occurred in Pond C (Pond B was dry) . Tabellaria fenes-

trata (26 percent) and Crvptomonas sp. (16 percent) were the predominant or-

ganisms, occurring almost solely in Pond C. These data indicate that each poni

(bog), althoug:1 sharing geographic proximity, functions as an individual systen.
_
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O) Average densities at each depth contour within Lake Michigan indicate small and(_
variable differences among the 15 , 30 , and 50-foot depth contours from 1975
through 1979 (Figure 2-4). In 1980, marked differences were noted with the

nearshore samples generally having higher densities except in November when

offshore densities were higher. Phytoplankton density increased through time,
marked by autumn peaks of increasing magnitude in 1976, 1977, 1978, and 1980.
During 1980, highest abundance occurred in August. The dominant group of or-

ganisms contributing to this August peak were the blue-green algae.

In August 1980 there was a large bloom of blue-green algae (Table 2-6) , com-
posed of Aphanothece sp. and Comphosphaeria lacustris as was the case in 1979.

The 15-f t contour had a higher density (192 million cells per liter) than the

30- and 50-ft contours. This occurrence may be due to a correlation between
abiotic and biotic factors, although the data do not provide suf ficient infor-

mation to define such a correlation.

Density and biovolume for depth contours averaged over six years are pre-

f-- sented in Figures 2-5 and 2-6. There are no apparent density differences with

distance from shore even though differences are quite apparent during 1980. ''-

Overall average density in August 1978 is decreased relative to the 1977 summary,
reflecting slightly decreased density of blue-green algae in August 1978; blue-

green algae densities increased in August 1979 and again in August 1980. The

six-year senmary data (Figure 2-5) also indicate an overall density increase
in November at the two offshore stations.

Phytoplankton biovolume (Figures 2-6 and 2-7) reflects the limiting effect of

available nutrients. While densities fluctuated greatly with changes in cell

size of dominant species, the seasonally averaged phytoplankton biomass for

the monitoring period,1975 to 1980 (Figure 2-6), showed only slight fall and

spring increases. The spring increase may be attributed in part to replenish-

ment of epilimnion nutrients during winter mixing. During stratification
~ ~ ~

(summer and fall), mixing takes p14ce to a depth of 10 meters (Figure 2-4) and
nearshore transects (15-f t and 30-f t) support more biovolume than the 50-f t
stations.

services group2-29
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() This annual cycle is seen in Figure 2-7, where slight increases are apparent
each April, and somewhat larger peaks occurred in the fall of 1977, 1978, 1979,
and 1980. Stations along the nearshore contour (1, 4, and 7) generally had
yielded higher biovolume concentrations during late summer and fall than the
stations along the 50-f t contour. This was true for August 1980 but during
November, the large diatom Tabe11 aria fenestrata was relatively abundant at
the deep water contour and very scarce near shore. Tabellaria fenestrata com-
prised a large part of the November biovolume.

Phytoplankton biovolume in the ponds was highly variable (Figure 2-8). The

highest peak for 1980 occurred during August on Pond C and was due to large
specier of dinoflagellates. Cowles Bog had a high biovolume (37.73 ui/1) in
April due to large amounts of Spirogvra sp. and Pinnularia sp. , a green algae
and a diatom, respectively.

Peaks recorded in ponds B and C during 1976 and 1977 (Figure 2-8) were the re-
sult of algal clumps which did not disperse homogeneously. These individual

7-sg results are reflected in the 7-year summary (Figure 2-9) as biovolume peaks
\I for ponds B and C in August, even though high densities for these stations oc-

curred in April and August (Figures 2-10 and 2-11) . Over the 7-year monitor-
ing period, Cowles Bog showed the highest peaks overall in August for both mean
density (Figures 2-10 and 2-12) and mean biovolume (Figure 2-10) .

An organic pollution index was devised by Palmer (1969) based on a rating of
pollution-tolerant algae. The scheme wcs synthesized by Palmer from 269 re-
ports by 165 authors. An index was established for the top 20 genera and/or
species thus identified. An organism is called "present" in a sample if there
are 50 or more individuals per milliliter. A total of 20 points (out of 44

possible if all 20 genera are found or 51 if all 20 species are found) or more

for a sample is interpreted as evidence of high " organic loading," and 15 to 19
points is probable evidence of considerable " organic loading."

In August 1980, the Palmer index was 18 for Lake Michigan and 27 for the inter-
dunal ponds. The score for Lake Michigan was higher than in 1979 and resulted
from nearshore species dominance.

O
V
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2.1.3.2 Phytoplankton Chlorophyll a and Productivity. Chlorophyll a_ and
productivity levels are shown for sampling years 1-6 in Figure 2-13 and 2-14.

) Primary production and levels of chlorophyll a_ vere lower than those observed
in 1979. Lake Michigan had peak levels of chlorophyll a in November 1980 and
lowest levels in June. Chlorophyll a degradation was noted in some of the lake

samples which may be the reason for the overall low values.

The ponds exhibited highest chlorophyll a_ concentrations in April 1980 and low-
est in August (Figure 2-13) . The values are among the lowest for the 6-year
period of study. The loss of Pond B samples as a rasult of low water after

June and the overall low rainfall year may have been a factor in the species

composition changes and relatively low quantity of chlorophyll a_ extracted.

During 1980, the Lake Michigan primary production was also very low, similar

to the levels noted in 1974 (Figure 2-14). Highest productivity, much lower

than the 1979 peak, was in April with lowest phytoplankton primary production

in August (Figure 2-14). The ponds exhibited somewhat higher production than

did Lake Michigan during April and June with lc; west in August (Figure 2-14).

No consistent seasonal trends in primary production have been observed from

/O 1974-1980 in the ponds; hewever, Lake Michigan had exhibited high production
k)

in November during four of the prior 6 study years (Figure 2-14); this did not

occur in 1980.
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() 2.1.3.3 Phytoplankton Statistical Analysis

2.1.3.3.1 Methodology. The following statistical methodology was applied
not only to phytoplankton density and biovolume but also to zooplankton den-
sity and benthos density. For all samples, the analysis of variance procedure
(ANOVA) was used to determine differences between factors of interest. Sig-
nificant effects were further analyzed using Newman-Keuls multiple range tests
(Winer 1971) . The analysis was performed on log-transformed data. Zero val-

ues were adjusted to the minimum detectable levels. These levels were zoo-
plankton density (1), benthos density (1), phytoplankton density (19), and
phytoplankton biomass (0.01) .

Two ANOVA models were used. The first compared data from the 1980 sampling
season only. The second considered data from 1975 through 1979 as well.*

Month and year effects were considered to be random while station effects

were treated as fixed, the effects tested, and the error terms used as shown

below.

("]%
1980 Only 1975-1980

\-
Month Year
Station Month

Station 10 vs rest Station

Row (linear) Year x month
Row (quadratic) Year x station
Column Month x station
Row (linear) x column Month x station x year
Row (quadratic) x column Replication (residual)

Station x month
Replication (residual)

The two factors, year x station and month x station, were tested. When one

proved nonsignificant, it was possible to use the other as the denominator

for the F-test of station ef fects.

2.1.3.3.2 ANOVA Results and Discussion. ANOVA results are shown in Table
I 2.7. For Lake Michigan, monthly densities were significantly different during

1980 and among years. Biovolume did not show significant monthly dif ferences

.- - - - . - _ _ - - -

[) *
'

1974 phytoplankton, zooplankton, or benthos data wera not corsidered because''

of the lack of April data in that year.

2-39 services group
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in 1980 but differences were noted for the month-station interaction, indi-

catf.ng that station dif ferences were not consistent from month to month. The

significant year-month interaction of density and biovolume over all years re-

flects the nonparallel changes in density and biovolume during like months in

different years. Station densities and biovolumes were not significantly dif-

ferent when averaged over years.

Table 2-7

Phytoplankton ANOVA Results, 3ailly Study Area, 1980

Phytoplankton Density Phytoolanata Biovolume

Degrees
of Freedom Sum of Souares F-Value Sum of Souares F-Value

1980 Single Year Comparisons
Lake Stations

Month 3 66.4454 21.57* 2.5522 1.84
Station 9 10.5144 1.14 4.7654 1.14

10 vs rest 1 0.1341 0.13 0.1699 0.04
Row (linear) 1 1.9595 1.31 '.6856 3.64
Row (quadratic) 1 0.2415 0.24 J.0115 0.02
Column 2 3.5899 1.75 1.1014 1.19
Row (linear) x column 2 2.8200 1.38 0.4144 0.45
Row (quadratic) x colunn 2 1.7695 0.86 1.5355 1.66

Month x station 27 27.6604 1.32 12.5051 1.76*
Residual 40 31.1141 10.4972

Pond and Bog Stations

Month 3 18.6662 3.57 15.2239 1.70
Station 4 10.9721 1.57 26.1305 2.19

Pond vs bog 1 9.8097 5.62* 7.6335 2.56
Pond B 1 0.0208 0.01 2.8675 0.96
Pond C 1 0.8502 0.49 0.3832 0.13
B vs C 1 0.0762 0.04 9.4308 3.16

Month x Station 8 13.9626 4.80* 23.9010 3.47*
Residual 16 5.3124 13.7904

1975-1980 W itiyear Comparisons

Lake Stations

Year 5 292.6276 4.68* 208.9305 6.12*
Month 3 62.5436 1.67 99.6659 3.52
Year x Month 15 187.5751 13.62* 141.5792 12.JP
Station 9 10.2371 0.83 14.0412 1.42
Year x Station 45 60.5205 1.23 49.1994 0.39
Month x Station 27 30.1876 1.02 18,4233 0.62
Year x Month x Station 135 148.0050 1.19 148.5151 1.45*
Residual 230 211.1964 174.3341

Pond and Bog Stations

Year 5 43.1141 2.73 166.8958 4.80*
Month 3 53.5293 5.65* 50.3147 2.44
year x Morth 15 47.3748 4.47 104.3114 6.56*
Station 2 3.7937 0.35 22.1657 4.64*
Year x Station 10 3.2577 0.87 19.4140 0.81
Month x Station 6 32.9708 5.14* 25.2556 1.76
Year x Mcnth x Station 30 32.078 1.51 71.6336 2.25*
Residual 60 43.0043 72.0719

*
Significant at e 1 0.05

**'"i ** 9' "N2-40
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t( ,) During 1980, Station 10 did not have significantly different density or bio-
volume than the mean of til other stations. No monthly density differences
were noted for the ponds during 1980, but all densities in Cowles Bog were
significantly different from the ponds (Table 2-7) . As with Lake Michigan the
significant month-station interaction indicated inconsistent station differ-

Comparison of yearly mean densities and biovolumes yielded significantences.

differences among the pond staticns for biovolume only. Differences were ob-
served in the station means; in the time of year (month) when peak values were
observed and where (station) peak values occurred as indicated by the signifi-
cant month and month x station for density; and significant year x month, sta-
tion, and year x month x station interactions for biovolume. |

The yearly mean biovolume for 1980 was significantly higher than the mean bio-
volume observed during past years; hcwever, the densities were not significantly
different. This increase in phytoplankton biovolume probably is not related to
power plant influences, but more likely was dee to natural yearly variations in
type and number of organisms. Peak or high density /biovolume populations may

(v'') have been missed during some years because of the seasonal sampling schedule.

2.1.3.4 Periphvton Numerical Abundance and Composition. Most of the mate-

rial discussed in the previous subsections (particularly 2.1.3.1) deal solely
with phytoplankton studies. Any periphytic algae mentioned are mainly tycho-
planktonic (i.e., forms of the littoral community occurring accidentally in
the plankton) and usually are not important components of the phytoplankton.
Examples of algae which usually are strictly periphytic are the genera Caamae-
siphon, Cladophora, S tigeoclonium, and Navicula. These genera and all other

_

taxa collected on artificial and natural substrate by season in the NIPSCo

Bailly Station study area are su=marized in Table 2-8. Dominant taxa (24 per-

cent of either density or biovolume) are designated by an asterisk. Samples
were collected from natural substrates at the Lake Michigan stations and from

artificial substrates at the pond stations. The reader is referred to Texas

Instruments quarterly reports for numerical abundance data.

O
r

2-41 services group
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Table 2-8 _L.g

Annual Occurrence of Per*qhyton, Lake Michigan and Nearshore Ponds, 1974 through 1980, Bailly Study Area
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In 1980,.'.0 taxa of periphyton were observed in the lake and 60 taxa in the h
ponds. The majority were blue-green algae, green algae, and pennate diatoms.
The low number of taxa was due in part to the "12 fields on 3 chambers" count-
ing technique where the dominant organisms tend to obscure the rare forms. Had
more detailed counts been made, greater numbers of taxa probably would have been

observed. Cyanophyta (blue-green algae) was the most numerous phytoplankton
group throughout the year in Lake Michigan (Table 2-9). Lyngbya linnetica and

Lvngbya sp. were the most abundant blue-green algal taxa, and these occurred at
most stations in the lake through the year. Other abundant blue-green algae
werc Oscillatoria sp., Calothrix sp., and Pleurocapsa sp.

Table 2-9

Percent Composition of Major Periphyton Groups, Bailly Study Area, 1980

ter Jise Lee tov

f tst49 h %es i t y St evel.a e ^Das i ty O'av9 pe 3ees oy l' evo l m We t ty lievef m1s

Lama se ntgan C yanoomyta 39.0 4.4 $ 4. 5 0.1 35 0 2.1 65. $ l.1
e

( t. 'O.11. ?2. 25) chlocesarta 6.$ 84.8 23.4 19.2 ' 3.2 17.3 3.3 0.3

Bact er ta 8e ats 4 13. ! . 3. J4 94

Total % meat 100.0 '00.3 99.9 100.3 99 6 130 0 130.3 100.0

to. 'ana 14 '6 25 21 14 's 19 18

GPe'5more had CyanoD#rts 29.2 2.3 13.1 3.1 21 6 0.2 11.6 0.2

(17, 19, 211 Chloe'me ts 22 .2 28.9 79.3 a2.1 27.8 76.5 17.4 1a.s
r

eac111erticeyts-Cantetc 13 3.3 3.3 - 2. 3 3. 3 J. 3 3. 6 2. 0

lact 11a*1ocarta-8eapa te 1$.3 12.4 ' C.1 $0. 9 49.5 1.2 62.7 78.4

'stal Peret 74 .4 43.7 99.2 99.3 34.9 35 .9 92.3 95.2

es. f ma 24 24 5 m 14 14 19 10

.

The density of Chlorophyta (green algae) in Lake Michigan was relatively low.
The green algae reached a peak density in June 1980 with high abundance (greater
than 10,000 per square millimeter) of Ulothrix zonata.

Chlorophyta (green algae) dominated the periphyton biovolume during all months
except Ncvember, when 3acillariophyta (pennate diatoms) represented more than

|
95 percent of the total periphyton biovolume (Table 2-9) . In June, the green

I alga Ulothrix zonata made up 99 percent of the biovolume while only comprising
23 percent of the tota] density. In August, Ulothrix zonata was completely

replaced by other species and Lvngbya limnetica (a blue-green) coraprised 79
percent of the density while the green alga Cladophora sp. made up 30 percent
of the biovolume. During November all Lyngbya made up 30 percent of the den-

sity while Diatoma Julgare comprised '.7 percent of the biovolume.

services group
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() The pond stations showe3 seasonal fluctuations during 1980. Cyanophyta
(Lyngbya sp.) and an unidentified alga dominated total density in the first

,

] quarter, a bloom of green algae (Geminella interrupta) occurred in June, the

blue-green, Oscillatoria limnetica and the diatom Anomoeoneis vitrea were dom-

inant in August, and blue-green algae and pennate diatoms dominated density
measuremr.nts in the last quarter.

,

i No one alga or group of algae dominated periphyton density over 1980, green
algae and diatoms dominated biovolume (Table 2-9) . Green algal species were
most abundant in ponds B and C. Diatoms dominated biovolume estimates in

| Cowles Bog, but Tabellaria fenestrata and Synedra ulna were the only diatom

| dominants in ponds B and C. No blue-green contributed significant biovolume

to the total durio; 1980.

r

Evaluation of the abundant diatom species present at each of the stations can

indicate differences in water quality that influence the biota. Most cf the
,

i

dominant (2 4 percent relative abundance) diatom species exhibited no ,; 1s-

r tent high or low relative abundance at any station (Table 2-10). The relative

abundance of Cyclotella kutzingiana and Stephanodiscus actrea generally ex-
hibited higher relative abundances at the thermal plume station (Station 10)

than at other stations, and Achnanthes minutissima usually had icwer relative

abundances at Station 10 than at other stations. Nitzschia dissipata seemed

to show the effects of thermal stimulation in April and June at Station 10.

Other diatoms generally showed variable changes through time and ameng stations

with little evidence of thermal stimulation or sup; ression. No periphyton spe-

cies exhibited abundances at nuisance levels in the plume area.

l

Diatom composition in ponds B and C was similar, but as expected, differed

somewhat from that in Cowles Bog (Table 2-11) . Although some of the water
quality data indicate a possibility of leaching from ash-settling ponds into

Pond B (Texas Instruments 1980a), this change in water quality does not appear

to have. influenced the periphyton community. After lining the ash-settling

ponds, Pand B has dried, indicating that seepage was occurring. No samples

were collected from Pond B after June 1980.

O
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Table 2-10

Percent Composition of Dominant * Periphyton Diatoms in i.ake Michigan, Bailly Study Area, 1980

Apr J en A,ug Now

Ta sm Statican i 10 11 12 25 1 10 11 12 25 1 10 11 12 25 1 10 Il 12 25

( clatella umrnsas 2.2 24.0 9.8 0.9 36.9 0.5 25.0 8.5
( distelli iltmerata 1.4 4.4

-

0 21o:2112 Eutrinilana 0.7 1.3 1.3 2.l 6.0
f(16tellassne{Infada-

19.3 2.9 0.8 1.7 0.4 0.4 0.5 1.5 1.0
3.0 2.0 1.6 6.3 0.2 0.6 0.5

$ e .hanm1Isc~us ~ast' ear
sie 4.ar6]IscGi iiiria minutula 10.5 3.3 2.4 0.3
A* hnanthei llrica~ is" 2.3 0.9 7.1 1.0 1.4r

AchnantL i min ~utlistma 15.8 4.0 4.1 60.9 0.9 10.8 8.0 4.7 5.2 2.6 3.0 50.5 10.1 0.5 3.0 9.0 2.0
Aihnanthes sp. 5.0
Anundennels vttrea 0.5 0.4 7.0 0.5 1.0
AsterI66 illa ~foTEsa 4.8 1.3 0.5 2.2 0.5 3.6 1.3 2.5
fuilineTs peJ1Fulus 2.5 0.4 4.0 2.0 2.4 1.8 2.5 0.5
C sislTa~aTfInli - 4.25 2.5
( ;elli minuta 4.5 0.5 4.4 2.6 0.3 2.0 2.0
b atuma tenue 0.5 0.5 50.0 4.5 21.3 45.5 35.8 0.5 0.5 1.5 2.3
Diatoma iuliare 2.5 3. 3 0.4 3.4 0.5 5.05 3.1 0.2 25.5 1.0 29.5 5.0
FrijilirITcrotonensts 1.0 4.0 2.0 0.9 0.4 0.5 0.5
Frigilirli s.k herlie- 61.3 12.0 e3.7 31.6 24.4 18.6 16.8 30.2 18.4 24.8 43.5 43.6 15.7 18.9 38.7 18.5 10.0 4.5 16.5 7.5y L.pfi6 emi olivaie W l.4 3.3 3.6 2.1 4.9 12.9 19.4 3.6 0.4 15.7 1.5 1.E 1.0

m CaphEismi pirsL1um u.5 36.2 7.3 21.8 0.7 0.5 4.0 17.0
o CouthM emi sp. 0.4 2.3 2.4 1.4 0.4 0.2 6.9

Nav ilula' f rypt oc epajg 0.1 1.0 0.8 0.9 2.0 2.5 5.0 5.0 2.0
~

Nivii 13 railldides 1.0 1.1 0.5 8.0 0.5 32.0
Nnfluli rTpunctate 1.5 0.4 0.4 0.9 0.4 2.5 6.0 0.5 1.5
hitischia'disilpata 30.75 1.0 6.5 0.7 1.4 16.b 2.5 14.0 18.0 5.0
Nitriihls for.ticoli 1.7 0.4 0.5 0.5 5.0 2.0 3.0
Nitdihlisi. 1.5 5.0 1.1 0.2 0.5 3.6 0.5 0.2 0.5 J5 0.5 1.0 0.5
Rholcisphenta curvata 0.8 1.0 2.1 54.1 1.0 0.9 0.5 2.4 5.4 27.7 0.5 31.0 6.5 46.5 8.0
SyneJFa inilia 7.6 0.8
synedia Fdn Ens 1.5 7.3 3.5 2.1 1.3 0.5 3.4 1.0 2.9
labellirla [fenistrata

-

1.7 0.7 0.5 6.5 4.0 3. '>

Equal to or greater than 4 percent at any station.
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Table 2-11

Percent Composition of Dominant * Periphyton Diatoms, Nearshore Ponds, Bailly Study Area, 1980

Apr Ju.1 Ave how

Tanon Md8 Pond C Cowles Bog Pond 8 Pond C Cowles Bog Pond B** Pond C Cowles Bog Pond 8** Pond C MiesBoe

phiostra islandica 3.1 17.1 1.2

AchnantEei iTVuf 2.5 4.5
AcTwG6ihis Tisceolate 6.5 10.7
AcKniEO.e~i linearfi~ 4.7 0.6 2.0
AcTnanthes ofn~utlistaa 68.1 35.6 0.4 42.7 23.0 1.8 1.2 0.9 6.0 1.5
Xclinaithii ip. 6.5 0.4
Xi3snoeoneTs sertans 7.0 4.5 1.8 1.4 2.3
Knomeoneti siiria 2.0 1.4 19.0 88.0 0.5 0.5
Cp- hille microTeiE.1a 0.5 2.3 2.8 5.2
Diatoma tenue 1.0 9.0 0.2
fsnoiTa curvata 0.9 1.2 5.7 0.4 0.4 1.5
Fiigiliriacapucina 1.0 54.75 0.4 1.2 8.7 4.6 5.5 1.0
Fragl1 HTi crotonensis 8.5 14.5 4.5 1.0
Fri (1 Eta vaucWrii- 2.3 3.4 2.0 12.5 1.0

F -meni an2ustatum 4.0 0.6 1.8 4.5
& nema parvulsiii~ 2.2 1.8 4.3 16.0 11.0

Ciaphonema sp. 7.0 0.4 0.7 0.7
N 14fr13Tsii it rculare 8.5 1.3 0.9 0.5 1.5

$ Niviisli gracl16I3es 0.9 2.2 16.0 17.5i

Niilcsli puja_la 0.4 0.4 16.1r
haviculi rhync5cep ~hala~ 0.4 7.6
NiiliGli liniuTi- 8.4
Nltisc6Ta oEtW a 4.0 0.5
NItishia palea 0.9 0.9 6.0 1.6 0.4
NiiiRhfi sf 1.9 1.6 1.3 14.4 2.5 0.5
fy~nidrs'3el ica t t ssima 10.3 1.7 1.4 1.0'

5fedraradfins 1.0 12.5

! Synedra rung 4.7 2.7 3.3 1.4
| KynidisiiTna 2.8 8.2 1.8 0.7 1.5 3.5 10.0

| TabillirTT7enestrata 5.8 16.5 10.5 25.5
Tabillirli TT3ciG13ii 11.1 17.7 5.3 12.1 1.0 10.5 2.0

;

. .
Equal to or greater than 4 percent at any station.

..
Pond 8 was dry; no samples c0llected.
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2.1.3.5 Periphyton Chlorophyll a. Spring periphyton chlorophyll a values

in Lake Michigan were higher than in 1979 but lower than in 1978 (Figure 2-15) .

Highest values had occurred in August during all prior years but were highest

in November 1980. Differences among years are probably due to natural varia-

tion and because the seasonal samples collect algae from different gr owth

phases each year. Pond chlorophyll a values were highest in Augus't as in 1979.
In years prior to 1979, August had provided the lowest values. There is no ap-

parent reason for this change, alt'ac gh the periphyton samples during August

1979 and 1980 were observed to have un.<sually large " clumps" of algae.

2.1.3.6 Periphyton Statistical Analysis. Due to the heterogeneity of the

substrates at the lake stations, statistical comparisons between data cells

were deemed invalid. Qualitative comparisons involving relative abundance and
dominant taxa were discussed previously. Comparisons have also been made using

a similarity index (Odum 1971), which is calculated as follows:

2Cs. A+B

. - . _

where

S = similarity index

A = number of species in sample A

B = number of species in sample B

C = number of species coemon to both samples

The limits of the similarity index are O to 1, where 0 indicates complete dis-
similarity and i equals equivalence.

The similarity index between 1979 and 1980 Lake Michigan species was 0.39. The
similarity index for the ponds was 0.35. In both the lake and the ponds there

were more species collected in both years than the number collected in only
one year. The speciea that were collected in 1979 were generally those that
were collected in low densities and because of bloom-like conditions encountered
during the 1980 sampling the " rare" taxa were not enumerated.

services group2-62
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2.2 ZOOPLANKTON

2.2.1 INTRODUCTION. The present survey represents the seventh year of

bcseline data accumulation designed to determine and document existing eco-

logical conditions at the site and in the immediate vicinity of the Bailly Gen-
eratir.3 Station in order to assess any possible alterations in the zooplankton
community.

As early as the late 1800s, information describing this component of the Lake
Michigan ecosystem was being compiled. In recent years, the quantity and qual-

ity of this work has increased. Since 1966, synoptic sampling in Lake Michigan
has intensified, producing more information on zooplankton distribution and
abundance (Robertson 1966; Beeton 1970; Roth and Stewart 1973; Watson 1974;

Beeton, Torke, Brooks, and Bowers 1975: Gannon 1974; and Evans and S tewart

1977). Much additional information describing zooplankton population dynamics
and regulatory mechanisms affecting coruunity structure in Lake Michigan has
been published (McNaught 1966, Norden 1968, Wells 1970, Patalas 1972, and Gan-

non 1972) . h
The following subsections present data describing seasonal and annual fluctua-

tions in zooplankton abundance, composition, and species occurrence. Spatial

distribution is also described for zooplankton at ten Lake Michigan stations

(1-10) and five stations (17-21) located in nearshore, interdunal ponds (Pond

B , Pond C, and Cowles Bog) . Pond B was dry and was not sampled after June 1980.

2.2.2 METHODOLOGY. Zooplankton were sampled regularly cnce durirg April,

June, August, and November 1980, at each of ten lake stations and at each of

five stations in three ponds (Table 2-1) . Lake samples were collected by the

vertical haul of a No. 25 mesh, 0.5-meter-diameter plankton net and pond sam-

ples were collected with a 6-liter Van Dorn sampler. During 1980, 240 zooplank-

ton samples were collected.

All samples were processed as previously described (Texas Instruments 1975) .
In sum, four replicate samples per station were transferred from the net or the

Van Dorn bottle to 1-liter polyethylene bottles, narcotized with a Lugol's rose g
bengal dye solution, and subsequently fixed with buffered formalin.

**'"I"** 9' "P2-64
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() A minimum of 200 organisms (EPA 1973) was enumerated as representative of the
sample. If 200 organisms were encountered midway through analysis of a sub-
sample, the remaining subsample was completed. If zooplankten in a sample were

sparse, the entire sample was analyzed.

Reference keys and pertinent literature used in establishing field and labora-

tory procedures and taxa identifications included Wile.on (1932), Pennak (1953,

1963, 1978) , Usinger (1956), Ward and Whipple (1959), Brooks (1957), and UNESCO

(1968).

Statistical analyses were performed on zooplankton data according to the meth-

odology presented in subsection 2.1.3.3.

2.2.3 RESULTS AND DISCUSSION

2.2.3.1 Introduction. The data presented and discussed in this report rep-

resent parameters chosen to characterize the zooplankton community in the Sailly

study area of Lake Michigan from April 1980 to November 1980. A checklist of

() zooplankton occurrences seasonally during 1980 and annually from 1974 through

1980, as well as figurative and tabular data characterizing seasonal variations

in the relative numerical abundance of zooplankton, appears in Tables 2-12

through 2-15 and Figures 2-17 through 2-24.

2.2.3.2 Zooplankton Occurrence. Through the three seasons [ spring (April),
su==er (June and August) , and fall (November)] of 1980, 68 taxa were identified

from Lake Michigan and 76 from the interdunal ponds (Table 2-12). Previous

years (1974-1979) yielaed 69, 55, 49, 44, 50, and 63 taxa, respectively, for

Lake Michigan stations (Table 2-13) . The interdunal ponds (Pond 3, Pond C,

Cowles Bog) yielded 96, 93, 87, 57, 69, and 73 taxa, respectively, for years
i

1974 through 1979 (Table 2-12) . During 1980, the most abundant organisms, the

bossinid cladocerans and immature (copepodid) copepods, represented more than
50 percent of the population during all sampling periods in Lake Michigan

(Table 2-13) . Diaptomid copepods represented 24 percent of the total during

April. Thirteen taxa were greater than 2 percent abundant during one or more
..

of the sampling periods in Lake Michigan. Seventeen taxa from the ponds at-

tained greater than 2 percent relative abundance.
,

|

2-65 services group

1
. _ . _ _ _ . . _-. - _ . . ._. . _ . . . _ _ _ _ . , . _ _ _ _ _ _ . _ _ _ , _ _ _ _ _ , . . . . , _ _ - - , _ _ - , _ . . - _ _ .



-

Table 2-12

Zooplankton Occurrence, Bailly Study Area, 1980

NET (LANE) 4 BOIILE (POND) Legend:
LAKE (1,2) POND 5(3.4.5)

SPR Sun FAL IS * Iife Stage

Ls TAXA 12345 12345 las') 0 = Sunrnary level
9 CNIDARIA (TOTAL) 1 = Adult

19 HYDRA (LPIL) 12 345 1 45
4 PLA11HELMIN1HES (TOTAL) 2 . Larva
0 N E f* A I O D A (IDIAt) 6 * l03NSIUIO
$ t)L IGOCH A EI A (IGfAL)
1 CHAE10 GASTER (LPIL) 1 4 4 13 * flymph
! NAIDI6AE (LPIL) 12 45 1 45 4 * Copepodie
f HIRUDlHEA (10iAL)
O ANhtLIDA (TOIAL) 19 = Undetermined
0 GASTROPODA (10lAL) 20 = Hi d
1 LYMHAEIDAE (LPIL) 5
0 ARACHNIDA (TOIAL)

UN!ICI!!NA!'$>' Spring = April $ampling
12 345Is

8 CLADOCERA (IOTAL) SunIner = dune and Augu$t $ampling
1 B05MIHA LOHGIROSIRIS 1 f all' = flovenber Sampling
t aO5n:HIDat (trIL ) 1234 12345 12 45
1 A10HA

! $tN"I $IIIU5 !2!*j Location 1 = flear-field Station $ l-6 and 10"'" ' *
3

'h" Location 2 = far-field Stations 7 9
! ALONA COSIAIA I3 5

CP 1 ALONA QUAf,2 ANGULAR 15 1 - location 3 = Pond 8'

! $[0" IGE!"$'' location 4 = Pond C
! 34 4

1 ALOHA (LPIL) 1 4 1 345 4 Location 5 = Lowle$ Bo9
I CANPIOctRCUS RECTIROSIRIS 34 4
I CHYDORUS
1 CHYDORUS SPHAERICUS 2
I CHYDORUS (tPIL) 1 345 12345 45
1 EURZIA LAll55tNA 45
1 EURYCLRCUS LAMELLAIUS I 12
1 ALONEll A (LPIL) 1 3

1 GRAPIOLL8 TRIS IE51UDINARIA 3

1 LtYDIGIA QLADRANGULARIS 1 34
1 PLEUROXUS DtNIICULATUS 34 345 45
1 PLtuROXUS PROCURvUS 35 35
i Pi t uROXUS (LPIL ) 45
6 CHYDORIDAE (LPit) 13 1

1 DAPHHIA AMBIGUA 3

1 DAPHNIA GALEATA htHDotAE 12 12
1 DAPHNIA LONGIkLMUS 2
1 DAPHNIA REIROCUkVA 12 12 4

1 DAPHNIA PULEX 2 I
n 6 DAPHNIA (LPIL) 123 123 12

(3 1 SIN 0CEPHALUS (trit ) 345 45
m 1 CER10 DAPHNIA LACUSIRIS 12
4 I CERIODAPHNIA (LPit) 1 345
G 1 SCAPHOLEBERIS EINGl 5

O
O
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Table 2-12 (Contd)

i

SPR SUM FAL
LS TAXA 12345 12345 12345i

I'
1 SCAPHOLESERIS (LPIL) 5 45
1 HOLOPEDIUM GIBBERUM Ti 12
I LEPTODORA KINDTII I,

. 1 ILYOCRYPTUS 50RDIDU5 1 4
| 1 IL)CRYPTUS SPINIFER 4

6 ILYOCR) PIUS (LPIL) !
I MACROIHRIX ROSEA 4
6 MACR 0 THRIX (LPIL) 4
1 BUNDPS SERRICAUDATA 4
1 POLYPHEMUS PEDICULUS I

6 DIAPHAN050MA (LPil) 4 34
6 SIDIDAE (LPIL) 3
0 051RACODA (TOTAL)
0 COPEPODA (TOTAL)

2

1 DIAPIOMUS OREGONENSIS 2 1 34 12i

1 DIAPIONUS ASHLANDI 12 12 12
1 DIAPIDMuS CLAVIPES I

I DI APIONUS SICIL OIDES 1
1 DIAPTOMUS PALLIDUS 13 34 1

1 1 DIAPIOMUS SIClLIS 12 12 12
! DIAPIONUS MINUIUS 12 1 12i

i I DIAPIONUS (LPIL) 1 4
.i ! EURYIEMORA AFFINIS 12 1
'

1 LIMHOCALANUS MACRURUS 12 1,3

: I EPISCHURA LACUSIRIS 1 12
ch 14 CALANOIDA (LPIL, 1234 12345 12 4
~J l CYCLOP5 BICUSPIDATUS THOMASI 12 4 12 12

1 CYCLOPS VARICANS RUBELLU5 5<

! CYCLOPS VERNALIl 1 34 12345 45i

I CYCLOPS BICUSPIDATUS 1

I CYCLOPS CAROLINIANUS 5
. 1 EUCYCLOPS AGILIS 1 345 45'

I EUCYCLOPS PRIONOPHORUS 1

i ! EUCYCLOPS SPERAIUS 1 4 4
; 1 MACROCYCLOPS ALBIDUS 4 45

1 NE50 CYCLOPS EDAX 1 34
. 1 NE50 CYCLOPS LEUKARTI 4 4
'

1 PARACYCLOPS FIMBRIAIUS POPPEI 5
1 TROP 0 CYCLOPS PRA5!HUS MEXICANA 2 13 12

- 14 LRGASILUS tLPIL) 1
l 1 ORTHOCYC10P5 MODESTUS 5

1 ECIOCYCLOPS PHALERATUS 5,

14 CYCLOPOIDA (LPIL) 12345 12345 12 45
1 LONGIPEDIA HLLGOLANDICA 3

. 14 MACRO 5LTEsta CRACILIS I
'

1 NARPACTICOIDA (LPIL) 12345 12345 45
0 AMPHIPODA (IDIAL)
1 P0HIOPORFIA

' r3 1 PONIOPOREIA AFPINIS I' O e COLIEMBOLA (IDIAL)
: "4 0 EPHEMEROPIERA (TOTAL)
! C 13 CALN1DAE (LPIL) 3 3
j {" 0 DDONATA (IOTAL)

0 COLEOPTLRA (IOTAL)| g
0 TRICH 0PIERA (TOTAL)J g

' 0 DIPIERA NEMAf0CERA (TOTAL)
W3 2 CLRATOPOGONIDAE (LPIL) 1 45a' at 2 CHIRONOMIDAE (LPIL) 1 345 1 345 45

3 9 DIPTERA (TOTAL);
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As in previous years, basic habitat dif f erences between lake and pend stations

were manifest in the respective community structures. Certain littoral spe-

cies of Macrothicidae cladocerans were strictly limited to the shallow, en-

closed habitats of the pond stations. Also more prevalent in the weedy, shal-

lower pond habitats were the various chydorid cladoccrans. The large 1imnetic

copepod Limnocalanus macrurus was only found in the deeper, more open waters
characteristic of the lake stations.

The Index of Similarity (Odum 1971) is useful in comparing one community with

another, either spatially or temporally; it makes maximum use of information

contained in species occurrence data by comparing the number of taxa in com-

munity A (A) with the number of taxa in cerm: unity B (B) and the number of taxa

common to both (C) by the fcilowing relationship:

S (similarity) = 1'CB

The index ranges from 0 to 1, and any value greater than 0.5 indicates that

the two communities were more similar than dissimilar. A comparison of Lake

Michigan and nearshore pond ::coplankton communities of 1974 through 1980 is

illustrated in Figure 2-16.

. _ _ _ . _

d ~

Q w

_ O '
:

{ e_ y

O r O O | 8z Oi&'

|i,74 | |ms | |in | | ?)77 | | 1973 | | M7)I I l'80 I

O bOO O O =

h 8 ! |
e s ;e
8 oo

|1974| twum run 3um

Figure 2-16. Index of Similarity for Zooplankton Communities,
Bailly Study Area, 1974-1980
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m The data suggest that the zooplankton communities are similar from year to
year, but the degree of similarity fluctuates somewhat. A trend of decreas-

ing similarity of the lake zooplankton community from 1974 to 1980 was evi-

dent from similarity calculations on pond samples; however, similarity in-
creased in the lake. The variation observed in the zooplankton communities

is due primarily to the variable nature of collecting low abundance species,

principally cladocerans and copepods.- Many of the less abundant taxa col-

1ected intermittently are species associated with the bottom substrates, and

therefore are not collected in abundance with plankton sampling techniques.
No shif ts in major community components are apparent f tom 1974 to 1980.

2.2.3.3 Numerical Abundance. Zooplankton abundance in Lake Michigan re-
flected different seasonal pattarns between nearfield stations (1-6 and 10)

and farfield stations (7-9) (Tabla 2 214) . Zooplankton densities peaked in

August at both the nearfield and farfield stations with bosminid cladocerans

the most numerous. Density values ranged from a low of 464 per cubic meter at

Station 1 in April to a high of 69,770 per cubic meter at Station 5 in August

(Table 2-14) . This range is similar to that observed in most previous years
but somewhat higher than in 19 79. The maximum observed density was 214,722

per cubic meter in 1978 (Texas Instruments 1979).

Table 2-14
'

Zooplankton Density (No./m3) for Lake Michigan Stations 1-10
and Interdunal Pond Stations 17-21, Bailly Study Area, 1980

~

station g lun_ .Ag g
i

1 464 13,824 53.925 33,542
2 670 16,822 32,863 31,465.

8 3 646 13,642 22,342 18,470
'

4 761 11,851 22,750 21.121
3 5 646 16,934 69.770 22,539
"'

6 605 17,157 29,786 16,664
5 7 817 6,468 49,083 36,405
E' 8 787 15.071 27,710 27,146 .'

6 9 764 12,861 22,523 24,490
E 10 2.967 17.520 34,115 13,623
e Nearfield i 1-6,10 966 15,393 37,979 22,489
jFarfieldi7-9 783 11,467 33,105 29,347

17 88 984 * *

E 18 45 332 * *

2 19 135 502 102,093 2.210
% 20 68 160 108,236 5,302
# towles Bog 21 239 5 16,667 120
3 Pond C i 17-18 67 658 * *

jPondCi19-20 102 331 105,164 3,756

*

Ho samples collected because pond was dry.

i
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As in previous years, highest pond densities were significantly higher than,

d lake zooplankton density and lowest pond densities were generally lower (Table
*

2-14, Figure 2-18). Values ranged from a low of 5 per cubic meter in April in

Cowles Bog to a high of 108,236 per cubic meter at Station 20 in August. Den- [
' sities in the ponds peaked in August (Figure 2-19) . Densities in Cowles Bog

were generally lower than those observed in ponds B or C as in previous years,4

although Pond B was dry and not sampled af ter June (Table 2-20) . Low densities
in 1980 continued a trend begun in 1979. No biotic or abiotic condition, with

the exception of low rainfall, was found which could have caused the low den-

s it 4.a s . Average density evaluations over all years remained relatively un-
,

changed (Figure 2-20) . The short-term decrease in pond zooplankton may simply i

be the result of slight changes in population peaks and seasonal and sampling

relationships.

Comparison of 1980 seasonal density distribution patterns in Lake Michigan

with previous years indicated that peak densities usually occurred in August

with varying annual intensities (Figure 2-18). Annual maximum density

_ (lake mean) steadily declined f rom 1974 through 1977, increased considerably
in 1978, and returned to levels similar to 1977 in 1979. A slight, but con-

tinufag increase was noted also for 1980, with an August peak. The data in

Figure 2-18 suggest a seasonal pattern characterized by a steady increase in

density f rom April to August with a subsequent 'ecline in November. This

trend is similar to that described for adjacent areas within Lake Michigan

(Roth and Stewart 1973) .

Temporal density variations in the ponds reflected much greater annual fluctu-

ation than in Lake Michigan (Figure 2-19). Data collapsed over the past six

years (Figure 2-20) indicate a seasonal pattern of increasing densities from

April to June with relatively high densities through November. In 1980, pond

mean densities followed a pettern similar to that noted in Lake Michigan, peak-

ing in August and declining in November.

i 2.2.3.4~ Percent Composition. Defining community structure and monitoring

temporal variations in the community are essential in characterizing the eco-

system. Figures 1-21 and 2-22 indicate temporal changes in relative (percent)
major taxa in Lake Michigan and nearshore ponds during thisabundance o. :

and previous studies in the Bailly study area. Table 2-15 presents relative

abundance (percent) values for the maior taxa during 1980.
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Zooplankton seasonal succession in Lake Michigan during 1980 generally dis-
played a similar pattern to previous years with boninid cladocerans, and

cyclopoid copepodids as the most numerous organisms. In previous years, diap-

tomid copepods of ten had been quite numerous but in 1980 they represented a
relatively small part of the population. Calanoid and cyclopoid copepodids

dominated April and June 1980 fauna along with diaptomid copepods in April and

bossinid cladocerans in June (Table 2-15). Bosminids, cyclopoid, and calanoid

copepodids shared dominance during August and November.

The pond zooplankten community also exhibited seasonal fluctuations in ecm-

munity structure. Harpacticoid copepods dominated in April, followed by chy-

dorid and bosminid cladocerans and Ceriedaphnia (Cladocera) in June. Ostra-

cods, calanoid copepods, bosminids, and chydorids shared dominance in August,

and chydorid cladocerans were dominant in November (Table 2-15; Figure 2-22).
The most taxa were reported from the ponds in June.
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Figure 2-20. Average Zooplankten Density, Lake dichigan and Nearshore
Pond Stations, Bailly Study Area, Summed over 1975-19S0
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p Table 2-15
1

# Percent Composition of Major Zooplankton Forms in Lake Michigan
and Interdunal Ponds, Bailly Study Area, 1980

Apr Jun Aug Nov-

Taxon Lake Ponds Lake Ponds Lake Poncfs~ Lake Ponds

Chydoridae 1 22 <1 23 6 13 <1 51
Bosminidae 4 <l 24 30 35 0 28 <1
Cariodaphnia sp. 0 0 1 17 <1 22 0 0
Cyclopoid copepodids 25 22 51 7 30 <1 32 21
Calanoid copepodids 20 2 20 2 17 22 17 <1
Diaptomidae 24 <1 <1 1 5 <1 13 0
Harpacticoida 2 40 <1 <1 0 3 0 2
Ostracoda 0 5 <1 1 0 11 0 2

Total % 76 91 95 81 93 71 90 76

No. Taxa 38 28 32 50 40 37 23 35

Compared with previous years, 1980 Lake Michigan zooplankton community dynamics

were similar to seasonal succession patterns observed in prior years, being
most like the 1976 sampling year since it exhibited high relative abundance of
cyclopoid copepodids and somewhat lower abundance of bosminid cladocerans

throughout the year (Figure 2-21) . As was observed in 1979, there was a

slightly higher abundance of calanoid copepods than in most prior years (Fig-
ure 2-21) . The seasonal succession pattern observed for this survey has been
generally described for southern Lake Michigan by Roth and Stewart (1973).

Seasonsl succession patterns in the nearshore ponds may be indicative of
changes in the trophic condition within these ponds. Comparisons of seasonal

succession patterns over the past 7 years indicate several significant trends

(Figure 2-22). Periods of peak bosminid dominance have decreased since 1975,
no longer lasting until August as observed in 1974 and 1975. Concurrently,

chydorid cladocerans have steadily increased in percent composition since 1974
with chydorids occurring most heavily after the bosminids' short summer peak.

Calanoid copepod relative abundance had diminished noticeably from 1974 through
1979, but a population resurgence was noted this year. The relative abundance
of cyclopoid copepodids generally has remained uniform since 1976. Gliwicz
(1969) noted that smaller species are more abundant in Polish lakes since they
feed on smaller food particles that are more prevalent in autrophic conditions.

-
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The general trend in the nearshore ponds indicated increasing numbers of |h
smaller forms , most notably the chydorid cladocerans. Gannon (1972) indi-

cates that Chvdorus schaericus of ten appears as a common plankter in eutrophic

waters accompanying blue-green algal blocms. It should be emphasized, however,

that while shif ts in species composition of crustacean zooplankton may be in-

dicative of changes in the degree of eutrophy, similar shif ts in species com-

position, and especially size-related shifts, can also be attributable to size-

selective fish predation. Gannon (1972) states that it would be difficult to

separate shifts in species composition due to size-selective predation or

eatrophication. However, more blue-green algae are present in the ponds than

occurred in 1974

The more stable community structure observed in the lake suggests, as in pre-

vious years, that plant operation has a negligible influence on the major zoo-

plankton components in Lake Michigan. Zooplankton community dynamics in the

nearshore ponds indicate that shifts in major community components are occur-

ring that may reflect increased eutrophication and/or fish predation. The de-

gree (if any) to which plant operation is influencing this trend cannot be g
assessed at this time; however, similar trends observed in the literature sug-

gest that this phenomenon is more related to natural limnological processes
than plant operation. Lining of the ash-settling ponds and the subsequent
cessation of seepage into Pond B and possibly into Pond C and Cowles Bog shou' d1

provide information as to what effects seepage has had. The 1981 studies should

provide some of this information.

;

2.2.3.5 Trophic Relationships. Although other factors are often influen-

tial, food availability is important in regulating zooplankten community struc-
ture. In general, much information regarding the trophic interrelationships
of zooplankton can be gained by observing those of the phytoplankton; normally,I

zooplankton abundance depends almost entirely en phytoplankton levels and re-

| acts accordingly, but the system can exist only when the zooplankton abundance
is free to fluctuate greatly and is not rigorously limited by predation (O'Brien
and deNoyelles 1974). In a study by Lane and McNaught (1970) involving a mathe-

=atical analysis of Lake Michigan zcoplankton niches, food was considered the
dcminant facter in niche separatien. While temperature centrols crustacean ||| |

|
|

|
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/~') growth and hatching rates (Elster 1954; Eichhorn 1957, as cited in Patalas
\,,/ -

1972), food availability affects the fertility of females (Edmondson 1965;
Comita and Anderson 1959, as cited in Patalas 1971) .

Trends described earlier for Lake Michigan zooplankton in which densities have
decreased during the 1975-1977 period may be closely related to phytoplankton
community dynamics rather than interactienc from higher trophic levels. Fig-

ure 2-23 presents zooplankton and phytoplankton densities from 1975 through
1980 and indicates a st=ady increase in phytoplankton density concomitant with
what appears to be relatively stable zooplankton abundance; however, zooplank-
ton and pnytoplankton abundance increased in 1978 and again in 1980 indicating
factors other than total phytoplankton abundance may be influencing zooplank-
ton abundance. Levels of blue-green algae have increased steadily from 1974
through 1980 secounting for the major portion of the phytoplankton community
during peak periods (see Phytoplankton, subsection 2.1.3.1) . Blue-greens are
generally considered undesirable as a food source for invertebrates, especially
cladocerans (Arnold 1971', but apparently chere is sufficient phytoplankton to
support the zooplankton population since zoaplankton densities do not seem to-,

\/ have changed significantly since the beginning of the study. During 1980 the

zooplankton and phytoplankton changed concomitantly with both reaching higher
peaks taan during 1979.

While size-selective predation on zooplankton by alewives has been indicated
for Lake Michigan (Cannon 1974), predatory pressure from tertiary trophic levels
does not appear to be a major mechanism affecting zooplankton caamunity dynam-
ics in this area. In general, no major size-related shifts in the zooplankton

community have been observed during the 6 years of study. |

Phytoplankten-zooplankton relationships in the ponds during 1977 were more di-
rect in that zooplankton density generally followed the pattern established by

the phytoplankton (Figure 2-24). This was not entirely true during 1978, 1979

and 1980 although zooplankton community dynamics were more closely related to

phenomena occurring in lower trophic le els than to any major predatory stress
higher in the food chain. Zooplankton density was lower in 1980 than in pre-

vious years. This was primarily a result of the drying of Pond B with no sam-

O) ples collected after June when lining of the ash->ettling ponds was underway. |(
The densities in Pond B were typically high and the loss of these numbers de-

creased the " pond mean."

2-83 services group
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2.2.3.6 Statistical Analvsis

2.2.3.6.1 Lake Michigan. Total zooplankton densities of Lake Michigan were

subjected to an analysis of variance. To stabilize variance, the data values

were logarithmically transformed. Months (seasons) were considered as random

effects and stations as fixed effects. A complete description of statistical

analysis methodology is presented in subsection 2.1, Phytoplankton. The sun-

marv analysis of variance can be tabulated as shown below, with significant

F-statistics marked with an asterisk (a 5, 0.05).

Degrees
Source of Variation ,of Freedom Sum of Squares F-Value

1980 ANOVA Results, Lake Stations

Month 3 347.9194 182.4*

' Station 9 3.6283 0.63
10 vs rest 1 1.4225 2.24
Row (linear) 1 0.4109 0.65
Rcw (quadratic) 1 1.0040 1.58
Calumn 2 0.0409 0.03
Row x coltar.n 2 0.5424 0.43
Row x column 2 0.2075 0.16

Month x station 27 17.1667 7.24*
Residual 120

1975-1980 ANOVA Results across Years

Year 3 224.1485 1.54
Montn 3 2309.8980 26.49*
Year x month 15 436.0268 381.93*
Station 9 13.5198 1.15
Year x station 45 58.6425 1.39
Month x statier. 27 22.9696 .91
Year x month x station 135 126.8979 12.35*
Residual 720 54.7986

*
Significant at s0.05.

As one would expect, the seasonal effect (months) for 1980 data was signifi-
cant, with August density highest and April the lowest. Generally, stations

1-10 were fairly uniform in terms of density distribution with no significant
differences in mean density (2 5 0.05). The contour (15 ft, 30 ft, and 50 f t)

means wert not significantly different.

The significant month x station factor indicates the spatial pattern of den-
gsities was not uniform across all months. The 35-foot centour stations ex-

hibited high densities relative to other stations during April and August,
while during April and November the 35-foot contour stations had Icw-to-medium

services group2-86
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densities relative to other stations. The abundance of zooplankton at Stationp
V 10 (thermally influenced station) was similar to abundances at other nearshore

stations.

Across-year comparisons of zooplankton data indicate that while no significant

year-to-year dif ferences were observed, seasonal (monthly) variations vere
significant as observed in the 1980 ANOVA (a s 0.05) . Year x month and year

x month x station interactions were also significant, indicating that there-

were significant changes in the spatial pattern of zooplankton density across

months and years. Although changes in spatial distributiens occurred through-

out the 5-year period when averaged over time, the densities at each station

were not different, nor were the yearly means different. This indicates na-

tural variation in abundance but no apparent overall change in zooplank*.ca

abundance. These evaluations were the same as noted during 1979. None of

the variations in total zooplankton density appear to be related to NIPSCo

Bailly Station influences.

2.2.3.6.2 Ponds and Bog. Analysis of variance was performed also on total

() zooplankton densities in the ponds and bogs, and the density data were trans-

formed logarithmically to help stabilize variances. In the analysis of vari-

ance, =enths (seasons) were considered as random effects and stations as fixed

effects. The station sum of squares was partitioned with orthogonal contrascs

for specific tests. The summary analysis of variance can be tabulated as fol-

lcws, with significant F-statistics marked with an asterisk (a s 0.05):

De9rees
Source of Variation of Freedom Sum of Squares F-Value

1980 ANOVA Results. Pond Stations
Month 3 430.9690 22.60*
Station 4 54.4490 2.14

Pond vs bog 1 50.5404 7.95*
Pond B 1 2.6885 0.42
Pond C 1 0.0665 0.01
B vs C 1 0.5975 0.09

Ranth x station 8 50.4287 6.47*
Residual 48 47.1661

1975-1980 ANOVA Results across Years

Year 5 509.5529 0.83
Month 3 180.7516 0.49
Year x month 15 1833.0443 166.56*
Station 2 127.5517 3.91*
Year x station 10 46.9099 1.93

h Month x station 6 84.3395 5.78*
'd Year x month x station 30 72.9089 3.31*

Resioual 216 158.4783

*Significant at 50.05.
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Seasonal (monthly) effects were found to be significant fcr zooplankton den-

sity within the ponds, as would be expected. Highest zooplankton densities

were found during August, followed by November, August, and June. Mean zoo-

plankton densities in 1980 for all stations were found not to be significantly

different. The abundance patterns among the stations changed from one month

to another, causing significant conth x station interaction. The most evident

changes were: 1) Cowles Bog exhibited lowest densities of all stations during

all months except in April (as in 1979) when Cowles Bog had higher densities

than all other stations, and 2) Pond C usually had highest zooplankton den-

sities in August. Cowles 3og had significantly lower zooplankton densitie+

than the ponds.

Compar4. sons across years for zooplankton pond density revealed that while an-

nual density differences were not statistically different, year x month, month

x station, and year x month x station interactions were significant. These

significant interactions indicate seasonal abundance patterns among years and

station abundance patterns among months are not always the same. Stations were

also significantly different, probably as a result of the very low densities h
noted in Cowles Bog. Consideration of zooplankton densities for months across

years indicates April usually has the lowest density, while June, August, and

November exhibit variably high densities. The .argest portion of the month x

station interacticn was due to changes in densities relative to other pond

stations. None of the significant variations in total zooplankton density

appear to be related to NIPSCo Bailly Station influences.

2.3 BENTH0S

2.3.1 IN RODUCTION. Benthic studies of the open waters of the Great

Lakes have largely emphasized nucerical distribution in relation to sediment
characteristics and depth and the significance of particular organisns as in-
dicators of water quality (2ggletun 1937, Powers and Alley 1967, Mozley and
Garcia 1972, Mozley and Alley 1973, and Mozley and Winnell 1975) . A recent
study by Mozley (1975) describes benthic coc:munity respcnses to pcwer plant

-~

ef fluents in the Great Lakes. In addition, several studies have been con-

ducted which concentrated upon specific major taxa groups such as amphipods

(Alley 1964, Kidd 1970, and Mozley and Garcia 19 72), molluscs (Hensen and

2-88 services group



Herrington 1965), and oligochaetes (Stimpson et al 1975) . Several studies
describing species associations of benthic macroinvertebrates in the Great

Lakes have also been conducted (Cook and Powers 1964, Hiltunen 1967, Brink-
hurst et al 1968, and Johnson and Brinkhurst 1971) .

This survey of the benthic community was designed to characterize the spatial
and temporal variation in composition and abundance in the Bailly study area.
This report contains the mesults of the seventh year of continuous monitoring
effort and also draws comparisons among the study years 1974-1980. A general
discussion of certain groups as they function as organic pollution indicators
is also provided for comparison with data collected in this study.

2.3.2 METHODOLOGY. Benthic macroinvertebrate samples were collected at

ten lake stations (1-10) and five pond stations (17-21) during April and June
1980. In August and November 1980, all lake stations and three pond stations
(19-21) were sampled. Pond stations 17 and 18 could not be sampled as Pond B
was dry. Sediment-size analysis at all benthos lake and pond stations except
Pond B (17 and 18) was scheduled and conducted during August 1980.

Lake station samples consisted of duplicate quantitative samples collected

with a 9-inch by 9-inch Ponar grab sampler. This particular sampler was chosen

for its ability to sample a variety of suSatrates. The Ekman grab is better

for sampling fine substrates at shallow depths, but the Ponar grab is more ef-

fective on firm substrate samples in deeper water (Hudson 1970, Howmiller 1971,
and Lewis 1972) such as are found in Lake Michigan.

Ponar grab samples were taken at each station until duplicate valid samples
were collected. A valid grab haul was defined as one containing substrate

within the completely closed jaws of the sampler. Invalid haul contents were

discarded. Replicate samples were placed in separate containers, labeled, and

preserved to a final concentration of 4 percent buffered formalin. Ro se-b engal

dye (0.5 percent solution) was added as a stain to aid in rapid detection of

the organisms during separating processes.

Each sample was washed through a No. 30 U.S. standard sieve and examined, us-

ing white enamel pans and 10X illuminated magnifying lenses. The brightly

U stained organisms were distinguished easily in the sediment-laden samples.

Specimens were sorted by taxon, enumerated, and placed in appropriately labeled

2-89 services group
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vials containing 70 percent ethanol. Specimens were examined using dissection h
and compound microscopes; principal reference keys used in identification in-

cluded: Johannsen (1934,1935,1937); Ross (1944); Burks (1953); Wiggins

(1977) ; Pennak (1953,1978); Usinger (1956); Roback (1957); Ward and Whipple
(1959); Masoa (1973); Edmunds et al (1976); and Brinknurst and Jamieson (1971) .

These references were supplemented as necessary with specific monographs.

Benthic samples were collected in the ponds with a 9-inch by 9-inch Ekman

dredge. This grab was chosen because of its ability to sample areas where the

sediment is primarily silt, clay and detrital material (APHA 1971). Pond sam-

ples were collected, preserved, and analyzed in the same manner as the lake

sa=ples.

Sediment grain-size analysis was performed on separate benthic samples col-

lected concurrently with biotic analysis samples at lake stations 1-10 and

pond stations 19-21 during August 1980. Pond stations 17 and 18 were not sam-

pled as Pond B was dry. Subsamples were withdrawn from each sample, pooled
for each station, and then wet-sieved through U.S. Standard sieve series com-

prised of No. 3, 10, 18, 35, 60, 120, and 230. The fine sediments suspended

in water which passed through the 230 sieve sere collected in a flask and

dried to constant weight at 110*C to obtain a measure of the clay fraction

con tribution. All other sediment fractions were removed directly from the

sieves and dried to constant weight in glass crucibles at 110*C. The weight

of each fraction then was used as the basis for calculating percentage compo-

sition for each grain-size interval. Particle sizes were classified according

to Wentworth scale as follows:

Sediment Size (mm) Scale

14 Pebble
2-4 Cranule
1-2 V"cy coarse sand

0.500-1 coarse sand
0.250-0.500 Medium sand
0.125-0.250 Fine sand l

0.062-0.125 Silt
<0.062 Clay |

|

@

so * * FM2--90
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2.3.3 RESULTS AND DISCUSSION

v
2.3.3.1 Numerical Abundance. Density of benthic organisms in Lake Michigan
varied widely across time and space during the 1980 sampling program (Table
2-16). The highest densities for the year were recorded at Station 3 in June
(9289 organisms /m2) and at Station 6 in August (8029 organisms /m ) . In gen-2

eral, the 50-foot contour stations (3, 6, and 9) consistently displayed the
highest values for the study area (Figure 2-25) . These high density values
were all associated with the active reproduction and growth of tubificid oli-
gochaete populations.

Table 2-16
Benthic Invertebrate Density (No./m2), Bailly Study Area, 1980

Station Apr Jun, M Mu

1 38 221 856 423=

E 2 558 250 2,163 404

% 3 1,394 9,289 5,606 1,298
g 4 221 317 577 10

5 548 904 2,721 0e
p g, 6 3,250 3,913 8,029 827
v .p 7 125 1,481 1,663 38

3 8 202 1,404 10 558
x 9 29 1,817 712 1,567
j? 10 337 153 67 1,317
3 Nearfield i 1-6,10 907 2,150 2,860 611

Farfield i 7-9 119 1,567 795 721

g 17 14,990 385 * *

.o 18 1,486 1,673 * *

% 19 5.865 1,856 1,288 1,808
g 20 3,990 2,135 31,808 4,692
, Cowles Bog 21 6,231 8,856 12,490 6,663
8 Pond B i 17-18 8,418 1,209 * *

Pond C E 19-20 4,928 1,995 16,548 3,250a-

*
No samples collected; Pond B dry.

The increasing density with increasing depth phenomenon observed in previous
years (Texas Instruments 1975, 1976, 1977, 1978, 1979) and also documented by
other authors (Mozley and Garcia 1972, Ayers and Seible 1973, and Stimpson et
al 1975) was again observed (Figure 2-26) . A comparison of nearfield stations

(1 to 6 and 10) with farfield stctions (7 to 9) indicates that mean densities

2-91 services group
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) were higher at the nearfield stations (Table 2-16) . Density values at Sta-
tion 10 (discharge) were low as has been observed in the past. However, the
comparability and overlap of density values within depth contor. s for each
sampling period at_the nearfield and farfield stations, including the dis-
charge station, indicate that plant operation may affect total densities or
that variability may be due to natural factors (e.g., wave action).

As with previous data, the nearshore ponds in 1980 generally yielded much
higher average densities than observed in the lake (Table 2-16, Figure 2-26),
although differences in sampling gear (Ponar vs Ekman grab) preclude a strict
comparison between lake and pond densities. Cowles Bog (Station 21) displayed<

much higher densities in 1980 than 1979 due ta large increases in the number of
tubificid oligochaetes. The highest density in the nearshore ponds was recorded

2in Pond C (Station 20) during August (31,S08 organisms /m ) while the lowest den-
2sity was recorded in Pond B (Station 17) during June (385 organisms /m ),

A pattern noted in past years has been the low total density in the ponds for

~he years 1976-1979 relative to the values reported for 1975 (Figure 2-26).
() The loss of water in Pond B exaggerated this trend in the 1980 results (Fig-

ure 2-27) . Ccwles Bog returned to levels observed in 1976 and 1978 samples
but did not approach the levels attained in sprinr; end fall 1975 samples. The

variability exhibited in these cata may be attribu 'o fluctuating water

levels accompanied by changes in water quality et v.ro s over the course of

the program. The natural variability in abundance w.- t the ponds was also

highlighted by the August 1980 results for Pond C. S t..cion 19 in the north-

western arm of the pend yielded only 1288 organisms /m2 while Station 20 in the
2south central area produced 31,808 organisms /m ,

2.3.3.2 Species Composition. Determining the temporal and spatial varia-

tions in benthic species composition can provide information concerning the

effects of subtle environmental changes not always discernible by instantane-

aus physicochemical testing. Lake Michigan samples were dominated by tubificid

worms throughout the year (Table 2-17; Figure 2-28) . The amphipod Pontoporeia

af finis was also abundant followed by chironomids and naidid worms. Hydra, a

- freshwater coelenterate, was abundant in November collections at the discharge

V
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station (10). The highest relative abundance occurred in April for Chirono- |

midae, June for Amphipoda, Augusc for Naididae, and June for Tubificidae 1
1

(Table 2-17) . |

Ta.le 2-17

Percent Composition of Abundant Benthic Organisms, 3ailly Study Area, 1980

Station Taxon Apr Jun Aug Nov

Lake (1-10) Amphipoda 17 22.0 7.2 6
Tubificidae 55 60.5 43.9 32
Chironomidae 22 8.0 19.6 15
Naididae 0 1.0 15.0 8
Bivalvia 4 2.0 8.4 8
Cnidaria 0.0 0.0 0.0 27
Hirudinea <1 3.3 2.4 2

Total % 98 96.5 96.5 99

No. Taxa 21 28 27 26

Pond (17-21)* Naididae 59 10.9 38.8 16
Tubificidae 19 69.7 35.7 52
Amphipoda <l <1 0.0 <1

'

Ephemeroptera <1 <1 1.2 0.0 gChironomidae 9 12.7 16.5 24.0
Bivalvia 6 2.5 0.9 5.0
Nematoda 1.3 <1 1.3 <1
Isopoda <1 <1 <1 1

Trichoptera <1 0.0 <1 1

Total : 94.3 96.6 94.4 53

- No. Taxa 40 31 39 29

*

No samples collected from Pond 3 (17,18) during August and November
because pond was dry.

The nearshore pond benthic fauna was dominated throughout the year by tubific td

and naidid worms and chironomids (Table 2-17) . The prevalent chironomids in

the ponds during 1980 were Chironomus sp. , Dicrotendipes sp. , and Tanytarsus

sp. (IEble 2-18). Other commonly encountered d}though rot dominant taxa were

Hyalellaazteca(Amphipoda[,Sphaeriumsp. (Bivalvia), Caenis sp. (Ephemer-
optera), and Ablabesmyia sp. (Diptera: Chironomidae) (Tables 2-18 and 2-19).

O
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Table 2-18

Benthic Organisms in Lake Michigan and Nearshore Ponds, Bailly Study Area, 1974-1980

t

1974 8975 8976 1973 197a 1979

t one tote Lake . Lane Lake t o.e
Tee s Mi rh t g en pomts Mti ht I se pet * MD htgen pondi M6t h tun pends M 9 thi g en ponde, mig h t q .- p podq

Cuelenterste (nyoroids!
Hydre sp. 5 7 5 i W 5p i f 5p f 5p t f 5 f 5p I f f 5 f* 5p 5 f f1

Cordylog.hore 1st ustris i 59 f

furt llerii (f'let sradf "
nu9este sp. W

t
(mTd: Tert,ellerte w 5 sy s I f 5p 5 f Sp 5 i

*
hematuse (Ruundworms) 5 f f* W* Sa f 5p 5* f $ f 5p 5 f 5p i f 5p 5 f 5p S* f 5p 5 i Sp 5 i Sp* 5 i
he=er t es u 5 Sp f 5 5p i
Bryozoa (Muss esimelteles) f

t ophopod idae
L opht=$elle sp. F 5

plimatelf f dee 5 i

f redericelle suitece 5 5p
(rlstatellide

Cristotella sp. F 5

$.'inu[edil ~ Sp 5
,

int e. Statut,lest 5 f;

i Endopror t e
urf,te!!, sr=3is 5 i

An.eItde 15e9.amted wori.s) $ 5
cit aneet ( Aquet tc w.s) u Sp9
he l d i dee

ontd. hetdidae 5 f* $* f* $* f* 5p 5* f* S* f 5* f* 5p 5 7 5p 5* f 5p i* f* 5p 5* f* Sp 5* f 59" 5* f*

autog. hor us sp. 5
N theetogester sp. 5 5 I wa 5 5,* $ f* $ Sp 5 f 5 5 f* 5 5p 5 f
1 heIs sp. u* Sp 5p* 5p' 5i

@ Pristine sp. 5 i w 5p $ I Sp

5t lirli lerustr!! 5 5N a,
tueder k lJee 5p 5 hp 5p

,

t umter tt u l ldee u 5 t 5p* 5 7 5

f'
Imbit ts idae

tmtd. lubtf ic tdee 5* f* 5* wa Sp* .* f* 5p* 5* f* 5p* 5* Fa 5p* $* f* 5p' sa fa $p* 5* f* Spa se f* 5,* $* f* 5pa $* f* 5p 5* fa
Peloscoles sp. 5

utraillJa'lt eibes) 5 5 f
^

Eless tphunideo
Glosstphonte sp. W 5p f f

Helihlfe ite -" 5 ' 5p 5 f s S f 9 5 I SP $ I 1 5p $* I f 5p 5 i
teolol,della sp.2nalts p f u 5p 5p 5 5 Sp 5 i f 5 i
Plaiidwielle sp. 5

I unid. Classiphantdee W 5 f 5p
Unid. IOrudence Sp 5
p t w k oi tdee

ptsC itale sp. 5 SP 5
t rpo5de11tJee

E rpoM .,lle sp. S 5p 5 5p 5
CleJote re W 59

t ept odor lJae
4 es,t odore t Iskit t t 5 f 5 % I

1 gossin{dee' ~~ ~ ''
'

untd. sesmentdee** f

Roseine sp. ** f* Sp
Cafy3or ldee $ 5 5

Chgo.wus sp 5
O f urvierv.s sp. 5 7 5i

'

O f. lamellatus~ 5
9 Daphnidae' ^ f f
4 Daphnte sp. F W Sp p 5p b f Sp 5 f* I

{ 5!=urejseluy s+. 5

, O
i y *ikeetment teme

**
Ael Boysine and fyt. cst.eene species num classif ted usader Bosa 46dee.g

g hote:
$|f to temples in Lehe Mithtgen f ebr ary 1974. Stetten 21 dry; no samples taken August 1917u

E 5p a spring ( Aprtl); 5 * sieser (June, August); F * fell (Ottober or loosenter); W = wtater (pet,euse y or Merth).
Y
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Table 2-18 (Contd)
19sio

t ake
.1111. "' L".' Haa. h*$

(velenterate (Mydreeds)
$dra 30 f* 5p 5
Cardylghore le6ustri $ptertiillerie (Mit.6resi''g
Ougesia sp.
Uni d " fus tie l l ar t e 5 I sp

hematade (badwores) $p $ p $p 5 F
tiesertes

tryose. (nass ent.skoles)
L es tJ.e

tophgn=lella sp.
piktelf f344'

Freder h e' switane
Celstate11(Je - ~ ~ ~

$
Ungd. Statoelest

leduprac ts
t*mateile grx ni

weEhkin . toms 1 s
Oltp4neeta ( Aquetic ums) F F

as e didae
unid. natJtdee $* f * sp* S * F *
Aulighoru} sp.
N*t!2Msttr sp. 5
Eels sp.
FrGtene sp.

t.Eil!Oie*"'''
"I t o. r ts.i u.e

fute t te ndee* untd. tuatf tcidae V 5* t * W 5* f *
P1'*Ecl** SP.

mirwinee (temnes)
Eleastphosidae

Glasstphonta sp. I

lielubdelle ita S I
EloMelli ip gnellt 5 F
PixoLJe17 sp.
%ea41s"~ sp
unit. C1oss tphontd., 5 59

Plsc holidee
Pts ( tr ola sp.

t rpoLJe11|J.e
$ 7

itf.hte lla sp.hn J trout,Je n ad.e
unt d. hirudinee $p %

CledeL ee s
L evtodor (Joe

l ef tstes k endt ti
SusslalJ e

usild. Sosetaldae
Bo wles sp. **

Ch'dorIJewy
(*rtorus sp.
Eurlterius sp.t i.ellitus

o.pholdae ~g
09 nte sp.hj .,

* Ilmoteanalus sp.

'I nolupedidae
nologetim sp.

~ aJ gTWrumU n crothri ida.O 11
O s Jdmryttus sp..e

unid. Stdtdeeg
ti et 111L'!Itt,

O
C
II

O O O
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j Table 2-18 (Contd)
; . . " im im im m. im

j iese . .. e .ese i.s e . . . . 5.se
Tese M 4 A1 4n ponJs % %t ten pon fs M et h t g en punds Mithlgen punJs likhteen Ponds MK&tgen punds9

CleJacer (Lentd)
mulo,edtde.,

4 Het two sp. I
d C Lierum F F

3 Mesre liriciJee
iise,m sp. 5 5 -

S tJldee
Unid. 5tdidae 5 5
Letone set tfere

Cosepsfe " ~ ~ ~ ~
5

Sp 5 F,

; ( yt lopoide W
; fy(Ines sp 5 f 5p 5 F 56* b i Sp 5p 5 I i

telenelJe u 5p 5 sp te se.
' Untd. CelenaldeI Dieptomas sp. # $ 5
| perpac tItolde 5 7 5 F* W Sp 5 f 5 5p

I sope.a.1
' awllus sp. u 5 5p 5 Sp F 5p 5 5p F $ f

A. laterwesttus 5

w,s ta --"
pT~~[ t rceus's

nysvg relicte F Se F
1 Whipode
i f el t trideo

Pyellele af t 5 i W 5* Sp $* F $ Sp 5 F 5p 5 F* 5 hp 5 f
MeusturIldee _eSe'I pontuporete ef f tets 5* F 5 7 56* $ f* Sp* 5' f Sp 5 f* Sp* 5* f* 5 5p' 5* . F 5p* 5* f*

! Gmunaridae |6esenerus sp. 5p 5 hp * 5 sp 5 F e
j C. Fadletus # 5 f
.

g
Cr engeny61dee

I (t eoym by
$ Unid? Ans>ya ( $

hTMsg
-

Sp 5
i omtrei ode ($nd shrine) fa u 5, 5 t f 5p f
4 Mydre6ertne (mater attes) $* f 5 F k 56 5 f Sp 5 7 5p 5 Sp 5 f 5p 5 5 Sp 5 f 5 5p 5 F
! unt4 Are6palde 5 5p

Collemeola (Sprenstalls)
untJ. Collentsule 5
Entunt,ryidae 5

g Entimterse sp. 5 5p
- Ephemeros, tere (m yflies)e

{ Unid. Ephemeruptere u Sp F 5
7 Seet ts sp, f I

f feenij sp. 5* f* h Spa 5 F* f 5p* ** f* Sp 5 f Sp* 5 I 5p' 58 f
4 llearlocon sp. 5
I Odunate'(Dragon rites, danneltlles)
i Unid. iktunate Sp 5 F 5 5 7
i Aest hn t dee
i Aesi hne sp. 5 5

tit,ellulIdae*

i tin to t it-Ilul edae W 5e, F $
t felf themts sp. Sp
i furdulle su f

'
fpherdulte sp. F

'

f rythemi s 'sp F.
j feelik ordus te sp. 5
d lidone so. ~ F
j Woerminie sp. 5p 5p 5 F Sp 5 f $p 5 ,Q libellule sp. $p 5 f I

i () Wiet r f e sp. 5 5p
; g Pe< h ples sp. 5p i

ag Plot is'sr. F F
'

j Polydli - 5, 5 t-

O %yogeteva sp. 5p'

O Iernetrue sp. 5p
Q Coeneplenidaei

i unid. Coenegrountdee 5 F u 5p 1 f* 5p 5 F 5p 5 F SP 5 f fW f oenegrion sp. F'$ 9 fnellejne sp. f W 5p Sp 5p 5
! (3 Idhpure sp. Sp F f
j g (e.tes sp. 5

Cordule9e 5 Wpel(upter. steredee t914.g
Unid. Pietapters 5

. . -
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Table 2-18 (Contd) '

He
L ebe

1. .. Mo hig Ponds

C.pepos.
Cyc1 14.

C. .sek Sp
.r u c. .w a.
D?.ptmaus sp.

s.rpa titclas so
I sayed.

Aselles sp. 5 a5 |
Matermedtog

seysti.e
ff!hl.

i.iit,u.e

net tet. .mg 5 sp 5 F
me.si rlIJ.e

Pontgerei. .ffM is 1*#*Pqntopore t.
^~ sp. 5p*

Gedrid.e
6.nm.rvs sp. F

C~f.si f e ta s
criago ,it3.i-

Crea
uni 3^ geys sp.

Obtr sed. s.hipod.
As t

{5eed sheimo) Sp
nyer.wrta. (m.ter estes)
Ar.t hef ds

N Prest e pet.
I Y_y gs .r j eg 5

H Prosti to 5
O UIsO7 .[hn te.
O

c.iiee g. (spren9.tavis)Unid. Collembol
tatumbry t Jee
tatshry. sp.

EphaeeToplers (Mayfl.ies)
-

Unid. Ephemeropter
Geettg sp. 5
fie41s sp. sp 5 F
med15enn so.
neJgiati tist,.tg Se

m.on.6. Tor.gon tii.s. 4 saientesif irifiI 5
i

unu. osonet. 5
Asse.hatJ.e

Aest hn. sp.
t ibellu1IJ.e
unto t abelleiu.e f

f el t theet s sp.
f3rdull.~ip.
{pli r6 i, sp.
rryth T4 sp.
keb rJuli. sp.
t ido... sp.
leur o' rrat=1. sp.
I11,411LT. sp. f

y al.tk ri; sp.

T. Puh Ipf.. sp.
*# P1.t Ts se

Folg41. ^ ~
wm. sp._.

g) 7.rnet r_ sp.

p Coen grIonia e
untd. Coen.grtantJ e 5p,

Core.jrton sp.
g fa.11ef.~sp.

(es%r6p.Iy F9
o en se.
g !arkl.9.sterte untd.

.

V

O O O
-- . - - - - - - - - - - - - - - - - - - - - - - - -
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Table 2-18 (Contd) D
1974 1975 89/6 1917 1978 1979

t. e t .. . t.se t.se t.se t. e

s. . ph higan Pomes a t< h tgen Ponds anchteaa funds mitatuen Funds mkhiesa Funds nuhtose Poses

hemiptore (sues)
Delestanstidae
selostume op.

Corfildee - 5 5
pield.e W 5p i

Fplee 9triola 5

T@sglfss. 5
5heeroptera
5(lla.at te sp.

CeiydelIJ4e
t h+ alludes sp.

Trich 6ptes a (fa4Jes files)
untd. f rt< hoptere W

hydropsyt h t dee 59 f I
put avle eleve 5 Imydroptllidae " F

F 5p f f 5
a eytee sp.

Ile reptile sp.
F

thotifthis sp. F

Nyethlefs). 5 i W 5p 5 F* 5p 5 f 5p 5

P4ragongs sp. 5p

Lep(mertidae 1 5 7

f Sp* 5 f 5p 5 I
teptotelle sp. (nettopf;ty Sp.)
Mystuljes sp. t

fleietTs sd. 5 D W 5p 5 5p 5 f 5 f f 5p 5 f
5fer~ailes sp.

peld ent rdpidee
Polytentrrtus sp. W 19 5 Sch 7

fLionephlifdee., a
g L teeptles sp. Se i

E #0Fsf5 he sp. 5p
fH

C Par re*** Id**
tankstole seline (fsserf y Ayyynis sp.) 5p iP 5p I

g
Bar,Lsiele so. 5p

IAirypnig sp.
Ayypla oeststa 5p

t hr enea sp. W 5p
!*a *I*la tratig? (formerly phrJ2* a A.) . 5, 5 7 5p* 5 f $p

Perdssylld4e
nevrec lipsis t 5

anyei ophillJ.e 5-

lihyhophile sp. $ j

eerseidae
Unid. BeraetJee 5

Lepidoptere (Aquatic cate ptilar)
f 5p* 5 5

Uald, teptJoptera
Unid. Pyreltdidae 5 5

Celeuptere (Poelles)
Chr ysiee l tdse 5 5

5p 5(Reiec te sp.
CurcwlIvoidee f 59 f 5'

Dernestidee 5p
DytisclJae 5 f 5 1

54 etnei sp .9
t imTJae 5
hel tpitJee Sp 5 f

Hel tples sp. f 1 Sp

nebtIJee 5p
O Hydroph 9 I tdee 5p 5

5b sieroses 30,
f9 Unid.^foleoptere

4 Oteters (f)les, musquitues, et tges)
*** Celt (tdeeU (haotases sp. 5 5 7 u $p 57 f 5 f 5

O IendIpedldae (Chirunamider)
O Ab t etnes. t o sp. I Sa la wa Sp* 5* t 5p $ f 5p 5p 5 f 5p f 5p 5* f

Anel p a'sp. f

E BrIl a sp. W 5p
9 felopw tra sp. 5*
f3' f. werela 5*
C feedloiledtes sp. 5

5 f hirei sp. Sa f 5 t* w* 5p* 5* fa 59* 5 .f 5p' 5* f 5p 5 f* 5p 5 f 5p 5 f* 5p 1* f* 5p* 5* r 5p' 5 7 5p 5* - F

Eu! *.tanypgi sp. F 5 5 5 5p fI



Table 2-18 (Contd)

luo

tasa

1111 M''_" ' 19. Poad*

Pelsopt ere
unta. Plecoptere

tientetere 4s.93)
selostumatidae

Belostume sp.
Coria1Jee' ' s
tie ndee
flee str oloa

fenegrele ~si.
me= rop t er e

(1 tas< es sp.
larydaild5e

Chaullodes sp.
Yrkhopieri Ifeddts flies)

un ta.1r ts hootere 19 5
p dropsythleaey

pot e.i e flavet <

u droitllidee-' 6r
Ag eylee sp.

roptIts sp.
thetrf(kle s Sp %

bhethIrk sh. p.
Pereponvu so.

t eriat er flJee
leptotelle sp. (#ett Pw)3 sp.)9flytte(Iles sp
Metit ij. $p $

tJ ferallia sp.
I tolh eat rop tdes

H polp entrupus so.O tienephilidee''
N t innephs tus so.

Pggg se he sp.
ffnat um is sp. 6

Phryfene t Jee'
Sann slote settaa ( Agrygt. sp.)
Senblite sp. 6

A ,jimIfsp.Arg

Eyypale es t s to
rwygence sp.

Bea6 stole gotQl (Phrypan A.)
Nt154Innis sp. F

PsyiWIIJee
heur er I tes ts

Rhyes'ophi1IJJ

screelJee_tle sp.phyes 9p

un ed ser ee ndee
Lepidoptere (equatic seterpiller)

Unid L eplJoptere

Unid. PyrelldtJee
(elegtere (Seetlev)

ChrysomeIidee
Dunx te sp.

cure.1Ioa n dee
Dereest idee

g Dyt t uleee
Agehus sp.(,# kleidee'M Ee l t p i ldee

4 etal tplus sp. 5"
MeloJIdee'k(f Hyitr oph t i ldee

) Berosos sp
U G id ~~ fvleoptere 5

g Diptere (sites, mos%1tues, midwes)
Col ocIJoe

] theobarys sp.

C
'J

e 9 9
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Table 2-18 (Contd),

1914 1975 1916 1917 1918 3878

Lebe t ake t ese t one Sete lese
fame Mtchtgen ponds Mtchtgen ponds Muhigen ponds Mig htger pondh Ml6ht ge- ponds Mithtgen ponds

Dipters (Flies. *ewettoes, atoges) (tuatd)*

lendtpedidee (Chironas,ldee) (Conte)
i s orynuneure sp. W 5p 5 5 SP

trl<ntopuise. t 5 h 5 5p 5 t 5p 5 F 5 5p 5 f 5p 5 4 5 6 5p 5 F
5* F* 5 7 sp * 5* F 5 t 5p 5 i 5tryptoc hirowmnes sp. 5 f F W 59' 5* F 5p 5 V 5* ta 5 5p a

fryptiledrtelmi sp. 5p 5,

<

Disaese sp. 5 5p
Birrotiestres sp. 5 to u Sp 5 F 59 5 f 5p 5 F 5 ip 5 t* 5p* 5' f* 1

3

i Finfeldfe so! f

i FnJ4hiran.mus s;. u i' 5 5 F $ F 5p 5 F
foliefer?eTTe~sp. u
ClypMenJfpe sp. 5 5 5, 5p 5 5 5p 5 5p 5 f
Coeldishirems,n s sp. 5'
Adaldhfe'sp.~ ' 5* 5 F 5 5p 5 sp 5 SP 5* 5 5 5

heterotrfisotteh sp 5 5 5p 5p 5p 5 5p 5 F
kieFFireles sp w 5p
L esterb5r nieug sp. F 5p*

Metrldneau 5 5 F
~

e
MI r6pi'itre sp. 5 5* $9 5 F 5p 5 Fe
MI ritendipet sp. I F W 5 f f 5p F 5 f-

GrAlamese sp. Sp 5 Sp 5 5 5p 5 5 Sp 5 F F

hil6iagpei sp. 5p 5n
Ortin eediss sp. 5 5 Sp

i Pereikir6mimmes sp. 5 5 5p 5 f $p 5 f 5 5p 5 5p 5
' Persili&filme ss. 5p 5 5

f Paralauterfernielle sp. 5
Paratendi es sp. 5p l'

t

,
Penteneure sp. 5

'

PG ~ seitre sp. W 5p 5p
N Poly- Ilha ip. 5 5 F W 5 5p 5 5 Sp 5 f 5 5 5 5p 5 f 5p 5 f
I Pott eitle sp. 5p 59 F 5p

M Procladi.i n. 5 F 5* Fa w* 5p 5 F y 5* a* 5p 5 F 5p 5 f 5p 5 i 5p 5 F 5p 5 F Sp 5 F Sp 5 f Sp* 5* f*

O ProJtemeid a FW Psktrociedtes sp. 5 5 F W 5 Sp 5 5p 5 7 5 F 5 5p 5 F 5 5p 5 F
Psectratinyp;i sp. 6 5
Pseuddhironuius sp. 5 f 5p 5

| Itke6tinyterws sp. F*
Seet her ie sp'.' ' 5p 5 F

,

Ten pui'ip. f 5p 5p F $ i

Te tdses sp. 5 5 Wa Sp F 5p* 5* 1* F 5p* 5* F* 5 5p 5 f Sp* 5* f 5p F 5p* 5* f
,

Te ipedinae 5 7 5
Tendipes 4 F W 5p
Thienemaantelle sp. 5p 5
TrifwToi sp?" 5 W 5 5p
Triiksledtes sp. 5

j Trliiscladius sp. 5 F

] selt tle 5p.'" Is

I Stein kironaamas sp. W 5p
6

Ortheiledlinee~t.enus a 5p

j untd. thirun etJee 5 f 5p 5 sp 5. f* 5 Sp 5 5 5 5 Sp 5 5p 5 5 5p 5 f
untd. Tanypodinee $p 5 Sp 5 F

j (eretopoguntdee Sp 5 f

5' aiheuds.yte sp. 5 we 5p= 5* t* 5p 5* F 5 F Sp 5 i
Pai myle sp. 5 F=

Oul lt. opoJIJee 5p1

( ph ydr idee
y- 6phyeJre sp. 5
! Un id . ' Iphydr ldae $p 5

N Notophile sp. 5p
/) SJoyridae4

M 5epedon sp. $
4 Stre t I.anyt tdee(

] U""
f uperyphu) sp. 5p 5 f 5 5p
Ptet thus sp. sp

i O taban1Je4 -
G t hrywes 5 u 5p f sp 5 F 5p

. Iepul1Jee
5.p.

1 O pol a sp. F 5 F F 5p
9 Ti le sp. I'

f4 Tr elire sp. F

j C unlJ. Bis.lere u se 5
i *d

i
i -

i
__ _ _ _
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Table 2-18 (Contd) T '-)o-

1960

L asa
lana Mii higan, PeJ s

Diptera (ContJa
lendiveJiase s ch t r ono-t aa. )

amies,eegig sp. sp 5
Eslop~ynia

~

hl11Ti's, sp.
f ispsittrg so.t
f. earef a
ferdioclidius sp.
Chlie40mui sp. 5, 5 # 5p 5 r*
feelotanypus sp.
soryeoneurs sp.
fil_sotopus sp. 5 F 59
fryptualioam s so. Sp* 5* f * 59fry Fc1.gtpiTdjgtlsi sp.s. sp.

Slirofendepes sp. e 59 sa f *
Finreilli ~ ss.?f4doihir&n.. .s sp. 59 5 Frun tifer1elli'sp
Cligf olendipes sp.
L.e diihlionmus so.
liainisihla sp. >> t 5kereritriisotle ttes sp.
kTeffeis1us sp.
fiateibhralella sp.
heiriainki sp.
Niirojieitri sp.
MIirotendi~ pes sp I
hodiinisa'ip. 59 5 Fpa kiloedyp' i sp. 5

g 5e tTJ<1adias sp.
H Faisihironi==,s sp. 5o Paisi14Jocel.i sp. 5p
& Pirilauferlorniellt sp.

PiratenJYm sp. 5p
Pentaneura sp.
Phaeibpieitre sp. 59
Pol kedilid sp. 5 50 fy
Pot t hiiiii sp.
Piiwledfei so. 59 5 59 5 i
PrhJIaavii sp.
Piectrailadtus sp. 5 5p 5
Pssitr5iinyp;i sa
PiesdoChirds p.
Snealin,laissi~ip.
faitherTa spT
fani pui ~ ip. 5
fanreiiws sp 59 5*f*
7 biiM16..
1.ndepes sp
Tblecesion ella sp. 59
fr16elo5' 59" ~
fridoit.Jtui sp. 5p 5 5p
frli'sidliIIss sp.
%Iif fi'ip.~~
5tedixhtron6mmes sp.
Or thdi.Jilsae f.enus A
unto (htronantdae 5 F ',9 5
Unid. Ianypodinaeq-

I' g Cer at opogon t dee 5 4'5 F
- allaudo_s.eyta sp.

'k Palpej a sp.T~
Dulit hopodIJae

g Ephrdr tdee
E phgdra gg.-*

IJaldIfphydrIdeeb liotopht la sp.
g k leyaidae
3 _5'E!d.S!! sp.
O
C
13 a

e O O
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Table 2-18 (Contd)

* 1974 1975 1976 1977 1978 1979

; t ame taae t ea. tane tae. t aae
Tas4 Dichtgen ponds Mtthigan ponds M4higan ponds Michigan ponds Mic higan ponds Michigan pondsd

i wetsopoda (untd.) 5p 5 F 5 5p 5 F 5p 5
! t,ansedidae

ipna.5 sp. u 5 Sp 5 * r 5p F 5 F 5 F 5p 5, se F

aew,11Jae
terresta sp. 5 f u Sp 5 5 F 5p F

anniiilidae,

Anas ela sp. 5 F 5 59 5 5 f 5 7 5p 5 # 5p i.

J physidae ~
pnj >e sp. F $ F W 5p 5 5p 5 5 7 5 Se a F 5 7i

9Ianor6 idee4

2 sp i s sp. 5 5 F u sp 5 F 5 t 5p 5 F 5* f 5p 5 F 5p 5
4 41154a sp 5 F u 5p F 5* f 5p $* F 5p 5* F f

! pranentes sp. F W 5p 5 F

valvitidW
vatveta sp. 5 F 5 5p 5p 5 f Sp 5 f, Oviparid.e

,

deid. vivepartase 5
stvaleta (unted 5 i

Sphaeriedae
ptsidium sp. 5 F 5* f Sp . F ip 5 5p 5 F 5p 1* F Sp* 5 7 50* 5* 5 f*

SpEasrfum sp. 5 F 5* f* W 5p 5 F 5p* 5" f* 5p 5* I 5p $* f* Sp 5 F 5p* 5 7 5p 5 i Sp 5* f* 5 F
untJentified ~tavertebrate 199: 5* f* 5p* 5 f 5
unidentified levertebrates 5 f
fish (ggs $* 5

! fish tarvae 5 5
Aanelldae 8.eg 5pi

$
i N
< 1

1 t-*
O

a vs
t

1
i

,!
)

3
4

,

,

1

o
| 0,

_4
u
O

j O
' a

m
O
c
I

i
i

1

1
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Table 2-19

lien tb ic Invertebrate Occurrence (l'resence/ Absence) , lia il ly S ttuly Area , 1980

LAKtti.23 PON05(3.4.5)

SPN SUM IAL SPR SUN fat

LS LAMA 12345 12345 12345 45 IAMA 12345 12345 12345
8 CN1DANIA (10lat ) O HLt18 P I L N A (10l At )
1 HYDRA (tPIL1 3 34 1 10 CONIMIDAE (4PIL) 4

11 CORisVL OPHOR A LACUSINIS 1 0 Cull 0PIFRA ADLPHAGA (IQIAL)
$ PL AIVHt'I MINIHC 5 (10lAL) 2 HA.IPLU5 (LPIL) 45
I IURblLLARIA-(LPIL) 35 1 2 0 COLLOPIfpA (I0f4L)

9 NIMAIODA (10lAL) 0 1 RICH 0PIERA d iOI AL )
0 OLIGOCHAFIA (IGIAL) 2 URlHOIRICHIA (L Pit ) 3 4

I CHALIOGASIER (LPil) 3 3 HVDROPIILIDAE (tPIL) 4

1 NAIDIDAE (tPIL) 345 12345 12 45 2 BANK 510LA (LPIL) 4

1 IU6IFICIDAE (L PIL ) 12345 12345 12 45 2 P13LOSTOMIS (tPIL) 5

4 HINUDlHLA (103AL) 2 GHOC OSM0t us (IPIt ) 5
1 Hit 05Dtit A 51AGNAL15 12 12 2 UECETIS (LPIt) 34 4

5 Hil 0BDLit A (LPit ) 12 1 8 DIPlfRA HLMAIOCERA (IGIAL)
1 GL U 55 I PHor(14 (L PIL ) 2 2 CERA10P0G0HIDAC (LPIL) 345 1 45 4

1 Gt055tPH0HIIO4E (LPIL) 4 1 2 CHIROHOMUS (LPll) 12345 12345 12 4

1 LRr0BDELLA (L Pil ) 4 5 2 CNfPIOCHIRON0ftu$ (LPIL) 123 12 12
1 ' At HOPIS 5 2 CRICOIDFUS (LPIL) 3 12 4 2
0 ANHr L II)A (IDIAL) 2 IAH1IAR$US (lPll) 345 345 4

$ G A 51 R 0f' 0 U A (IGIAL) 2 DIr#0llNDIPf5 (LPIL) 345 345 1 45
I ANCVLIDAE (LPit ) 3 2 Pol t PL DI1 Utl (tPIL) 345 1 45 4

5 L)MHAEIDAE (tPIL) 1 5 2 ABtABl5MYIA (L Pil l 145 345
g i AllHICUL A (LPit) 1 2 MICROIENDIPLS (LPill 4 4

g
& PHYSA (LPIL) 2 5 2 PROCLADIUS (LPIL) 1 345 12345 4g

o 5 PHYSIDAF (LPIL) 4

ao I G1k AULUS (L PIL ) 45
1 HttISONA (LPll) 4

i PLANORBIDAE (LPIL) 45
1 V AL V AI A (LPIL) 2 24
0 BIVALVIA (IGIAL)
5 SPHALRIUM (tPIL) 12345 12 45 12 5 IS * LIIe S t a ge*

1 P!51DIUM (L Pit ) 123 5 12345 12 L) SummarI lxwe l=

5 SPHALRilDAE (LPIL) 123 12 45 I
I * AdtaltO MOLLUSCA (TOTAL)

9 ARACHNIDA (10iAL) *-p I I

! HYLWACARINA (L Pil) !?

I PPOSI!CHAIA (L Pil ) 2 ') = l'up.ge
0 0$lkACODA (I0l AL ) S* Immat ing aa
4 CartPODA (IGI AL )
I CALANulDA (LPIL) 3 H = St ant otelis ta
I HAkPACllCulDA (LPIL) 4
0 ISOPODA (IQI AL D ll * CoIGHly

0 I' ' I C I " ! "'* d*

8 AMPH A I I L3
1 GAMMAkU5 (LPIL) 1

I PUH10PORLIA AfflHIS I 12 12 April SampISHg
1 PONIOPOREIA (I P ll ) 12 Spf *

"" " "E" E "U
9 EPHt k0 TLRA L)

g 10 BAETIDAE (LPIL) 3 fee l -* Novembe r S.smp i ling
g 18 EPHLMERLLLA (LPll) 4

18 C AENIS (LPIL 3 345 34 4q
eC 18 HLMAGfMIA LIMBAIA 1 law.st j eni ! - Nearfielil Statio(is I - te asiil 10

I*'e t i.He 2 - l'arfield Stations 7-9h le L Iptl (tPIL) 4
O le LIBEttullDAE (LPIL) 4 incation I * Pennil in
U le 15CHNuRA (t Plt ) 4 I A H'a t i tMi k * Pond C10 C0fMAGNIONIDAE (LPil) 3

lac.al l He $ = Cowles tiog

n
C
U

O O O
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Tait >le 2-19 (Cointil)

i

i
i
'

LAntti,23 PONDS (3.%,5)

| SPN SUN FAL
15 JAXA 12345 12345 12345

1 2 PARACHINONOMUS (LPIL) 4
2 HARN15 CHIA (LPIL) 123% 1
2 PHAENDP5ECIRA (L Pit ) 4
2 tuulttfERIlltA (LPil) 4
2 IHIENLMANHillLA (LPil) 3
2 IAN1PU5 (LPIL) 4
2 P5LCIROCtADIUS (LPILI 345 1 4
2 PARAILNDIPIS (Lfil) 4
2 PARACLADOPEtNA (tPIL) 1

2 HtifR0lRIS$0CLA0lHS (LPil) 12
l 2 ENDOCHIRONOM*fL (LPil) 3 4 4

2 Nuh0DIAMESA (LPiti 1 12 12
2 nit 0IANYPUS (trll) 3;

1 2 1RICHOCLADIUS (tPIL3 13 I
2 CRTPIOCIADOPELMA (LPIL) 4i

2 CHIN 0HOMIDAE (IPil3 1 345 12345 42 4 .[*

t DIPIERA SNACHYCtha (10 fat) * , -
2 NLMOLt|US 3
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[} Annual trends observed in the ponds (Figure 2-29) reflect the variable per-
cent composition that has been characteristic of the pond and bog stations
since the onset of field sampling in 1974. Tubificid worms displayed a lar-
ger contribution to percent co= position in 1980, similar to that observed in

1977. This tubificid increase coincided with a marked decrease in Naididae
,

; relative abundance from levels observed. at the end of 1979 and spring 1980. ;

Chironomids generally exhibited lower relative abundance in 1980 than 1979.

However, relative abundance was similar to that displayed during the summer
1 months in previous years (1975-1978) (Figure 2-29).

| The predominant midges (Diptera: Chironomidae) in Lake Michigan were Crypto-

chironomus sp. , Chi onomus sp. , and Harnischia sp. Tubificid relative abun-
,

dance was similar to 1979 and dominated the majority of lake stations across
the year. Pontoporeia affinis has displayed declining relative abundance val-

ues since 1975 and 1976; however, since total invertebrate densities hcve also

changed, the dcnsity of P,. affinis has been variable but not steadily declin-

! ing. P. affinis continued to be a dominant taxon in all seasons at both near-

field and farfield stations (Table 2-18) . The relative abundance of chiro-
; no= ids stabilized in 1980 relative to values observed in 1979 (Figure 2-23) .
i

The predominance of the amphipod Pontoporeia af finis in the lake has been de-

scribed previously by several authors. In a co=parative survey of the Lake

Michigan benthos (Robertson and A? ley 1966), the structure of this community
was compared with a prior description by Eggleton (1936,1937) . Both surveys

indicated the abundance of Pontoporeia af finis and oligochaetes.

In another survey by Mozley and Garcia (1972) Pontoporeia affinis was the dom-

inant organism, occurring in greater densities at deeper stations. The occur-

f rence of tubificids as a dominant taxon is also consistent with trends de-

i scribed in the literature, as Mo: ley (1975) indicates that tubificids are the

! most numerous whenever the substrate is primarily silt eand (as in south-av

eastern Lake Michigan. '

I 2.3.3.3 Zonation

i
i

[ 2.3.3.3.1 Physical Zonation (Sediment Analysis) . A description of substrate

composition is essential to identify accurately the distributional mechanisms
:

i

2-111 services group
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Table 2-20

Hean Sediment Particle Size ( Pe rce n t. Composi t ion) , lial lly St udy Area , 1980

Gravel Very Coarse Sand Coarse Sand Medium Sand Fine Sand very Fine Sand $11t Clay
>4 un 2-4 am 1-2 mm 0.5-1 an 0.25-0. 5 nun 0.125-0.25 nm 0.062-0.125 am *0.062 na

location S t a t i t. NT. 5* No. 10 No. 18 No. 35 No. 60 No. 160 No. 230 No. 230

Lake 1 0.00 0.03 0.58 0.91 11.75 71.64 7.54 0.86
2 0.02 0.27 0.67 2.98 14.00 69.98 7.30 0.68
3 0.00 0.12 0.15 0.79 3.75 76.24 18.48 1.16
4 0.00 0.29 0.60 25.06 23.02 44.33 3.30 1.00
5 0.00 0.11 0.17 0.33 4.66 66.64 27.10 1.43
6 0.00 1.06 0.74 4.05 26.34 61.38 3.72 1.83
7 0.00 0.43 0.68 1.84 8.42 80.38 8.00 1.06
8 29.61 11.56 4.35 4.21 2.35 0.66 1.18 47.06
9 12.36 17.27 4.04 2.60 3.24 5.50** 2.79a* 44.90**

10 13.68 16.96 26.55 23.30 11.01 10.78 2.60 0.66

Lake snean 5.57 4.81 3.85 6.61 10.93 49.35 8.20 10.12

Shallow 1,4,7 0.00 0.25 0.62 9.27 14.40 67.45 6.28 0.97
Mid-lake 2.5,8 9.88 3.98 1.73 2.51 7.00 45.76 11.86 16.59

'f Deep 3.6.9 4.12 6.15 1.64 2.48 11.11 47.11 8.33 15.96
e

No Sanples Collected ***"" Ponds 17 == +-
'#

18 =c No Saaples Collected *** m-

19**** 0.00 0.00 9.70 19,70 13.03 11.3 24.71 15.64
20**** 0.00** 0.87** 2.00** 3.00** 17.00** 57. 3 * * 7.90** 11.40**

21 0.00 1.H- 15.46 13.38 15.06 41.58 7.70 H.62

___,
U.S. 5tandard sieve n.esh number.

..
Dsta tric lude on l'/ uvie replicate rather than two.

Pond was dry.
....

ASIM dry slave sethod 0 422-63 was used because the high organic content would not steve properly usin9 the wet sieve sethod.

O
is
9

1
o
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o
Q
m
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of the benthic co=munity inhabiting a particular area. The Wentworth pcrticle-
sizing analysis conducted during August 1980 indicated that the predominant
size fraction throughout the lake sediments was in the 0.062- to -0.25 milli-

meter (silt and very tine sand) range (Table 2-20) which compares favorably
with the predominant fraction described in the five previous yearly surveys,

(Figure 2-30). In ter=s of depth distribution, the shallow (15-foot) and mid-

depth (30-foot) stations were dominated by silt to fine sand (0,062 to 0.5
millimeter) while the deepest (50-foot) stations were composed predominantly

,

of a sand /very fine sand / silt / clay mixture. A comparison of previous years'
data (Figure 2-30) indicates that the lake substratum is relatively stable

i through time as the major sediment components (fine /very fine sand) have per-
sisted with only moderate annual variations in percent composition.

I In the ponds, substrate type was primarily of similar-sized material, although
more coarse, and =edium sand substrates were also major components of each sta-

' tion in the ponds (Table 2-20). In comparison with Lake Michigan, the near-

shore ponds have more variable substrate composition (Figure 2-30) and have
higher amounts of or , nic detritus.e

2.3.3.3.2 Faunal Zonation. Senthic faunal distribution at the lake stations
was closely related to both physical zonation (sediment characterization) and

depth. The 50-foot contour represented by stations 3, 6, and 9 generally ex- *

hibited the highest density values in the study area during 1980, as it did in
*

previous years. Sediment composition along this contour also displayed the

highest percentages of very fine sand, silt, and clay; such a substrate condi-

tion is particularly conducive to colonization and growth of dense Tubificidae

i populations. Although shallow-water stations along the 15-foot conto"r also

{ exhibit finely divided substrate characteristics, it is probable that wave

action precludes the establishment of dense populations at this depth range,

|

in most instances. The stability of benthic faunal density distribution pat-,

| terns during 1974-1980 can be attributed to relatively stable substrate com-

position at the various depth contours.

j Distinct faunal zonation patterns among the ponds are not readily discernible.

Similarities in substrate composition among the ponds have led to the estab-

lishment of relatively similar distributions of benthic invertebrates in each

of the ponds.

2-113' services group
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2.3.3.4 Benthic Indicator Organisms. Biological indicators of environmen-[)
tal conditions are shown to be of great value in monitoring subtle changes in
the aquatic ecosystem. To compare these data with some standard, Table 2-21
was prepared frco several sources (Borror and DeLong 1971, Pennak 1953 and
1978, Usinger 1971, EPA 1973, Merritt and Cummins 1978) . The table is de-
signed to elucidate the trophic positions, habitats, and tolerances of some

of the benthic organisms collected in the vicinity of Bailly Generating Station.

The tolerance indications presented in Table 2-21 are those of EPA (1973), and
caution should be taken in applying and interpreting this technique in de-
scribing environmental conditions based on this indicator-organism scheme.

! (This scheme is si= ply based on an organism's tolerance or intolerance to or-
ganic contamination based on descriptions found in the literature.) The three

classifications used in this system are:

e Tolerant, meaning frequently associated with higher
levels of organic contamination

Facultative, meaning a vide range of tolerance fre-e

quently associated with moderate levels of organicO contamination
|

e Intolerant, meaning not found even at =oderate levels
of organic contamination and generally intolerant of
moderate reductions in dissolved oxygen (EPA 1973)

i

This tecualque is limited in that it can only provide positive evidene of'

; clean water, and then only when intolerant forms are collected (EPA 1973) .
,

In addition, the presence or absence of an organism may reflect qualities of
the physical environ = eat other than contamination, including current or sub-
strate type. Describing the faunal zonation with respect to substrate compo-

sition has hopefully eliminated this problem.
I

I The identified organisms -- most of which are Chironomidae, Tubificidae, or

Naididae -- are listed by the EPA (EPA 1973) as tolerant or faculative and are

so classified here. These organisms reflected the broadest representation in

the ponds during this survey and are indicative of a more nutrient-rich state
!
i in the ponds than in the lake. Certain other taxa (i.e., Hydracarina, Hvallela

I azteca, and some of the Ephemeroptera) are forms termed faculative to intol-

erant of pollution.

j 2-115 services group
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Tali t e 2-21

Fooil , llatil t a t s , aint Tolerance Limits of Coimuon Groups of llentitic Inver t el>ra t es

_

__ _ _ _ _ _

AJult lassat ur e
Clammillaatlun Common Name Description Food Description Fuud liabit a t Toleranca

-

Hydsozoa Hydroids, le ad iall y sys.mtrical; Carnivore, lerding Ausmuel Same as Sessile on rock, F

Jellyfish main bodw in elongated on metazoans i n- budding adults plants, and debria!
cylinder wit h t is t ler cluding claJucerans,

of tentacles on digi- copepoda, insects,
t al enJ and peJat Jimk and annelida
on psoulmal end *

Turbellaria Flatwoesm flungate with est er tur 186ually living usi Similar to Same am Under ob- F

end difiesentiated to dead or crushed adults adulta jects or in

s enesible " head", eye- animal matter in- debris
spot usually present ciuding psutoauans,

on caterior end rotifers, nematodes

l cm long; body Detritus feeders tggs; insne - Sasie as In sand, mud, FNemat oda Roundwosme <

ga slightly tapered and and herbivoruum and ture form aduttu debris, oc
I round with terminal carnivorous; carni- similar to vegetation
e
e mouth voice prey on pro- edult
* turuana, oligothaetes,

rotifers, and other
nematodes

Bryuzua Bryozuans tin t e of orgaulm*m Algae, prutusos, Bud (stato- p Same as colonies occur T
adulta on underside of Fmore us le um c ylinJs i- micrometasua, blast) re- *

cal zooid or polypide detritus leased to logs and stones y

simitas to hydra generate DT DR 8"l 8 "Hd8

new colony cther objects
where light is
die

ol i goc hae t a Aquatic Segmented worms with Batteria Cocoons; Same as Comanan in mud T

worme length ranging from stellar to adults and debris or F

1 - 10 mun. Pr ust omium aJunts in masses of
pro jec t s in root-llhe filamentous

A**""*Ifashion above mouth; algae
budding

]
4

must segment s have

% chttinoid metae ar-

1 ranged in bundles
O
O
O

ti|1
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Table 2-21 (Contd)
i

i i
_ _ _

AJult Inn,,aa ur e
Clasafficati,n Commun Name Description loud Description Tml Habitat Tolerance

Amphipoda Scude body b 20 mm lung, l at- Ossiivorous l'gg e ha t c h t o Simile,r Hide under r oc k s, F

erally compremmed, and scavengere forme steller to adulta vegetation, and
consist ing of (ephalo- to aJult Jebris
thoracic negments, 6-
messented abdomen, and
small terminal telmon

Ityd rat .as ina Water Mitem Appear to I,e minute Carnivosuus t ggs hat tia to Parasitic orn On algae, decay- I.
spidess te= Jing ou lasval forms other aquatic ing vegetation,

*

worms and maall insects much as and rooted
inmecta placopterans, aquatics

odonates, dip-
terans, and hemip-
toten immature,

forma ,, ,
1

ra -

I

[ Ephemeropters Mayflies itedium-sized terrestrial None Nymph similar Herbivorous and Adult terrestrial. F

N insects with delicate to adult carnivorous; de. usually clinging I

many-veined, transparent posit and filter to vegetation;

ving; helJ vertically uhan "je" 'e # nymph in waterI'*d'I* !,a na J undgg Stones and
at rest bodies, larval g, ,,,,g,ggon; ,,y

head with well- burrow in ma or
developed man- Jabria
Jibulgte mouth
parts, stout legal
larvae, compound
eyes and large
lateral or Jorsal
gills on abdominal |

' segments i

OJonat a Dragonflies McJium-large insects Predeceous on Esse hatch Fredaceous AJutta terrestrial F

and Da'anel- having long alender munquftoes, to aqiatic un other nymphs aquatic I
illem abdumen and two paire gnats, and nymphs; body aquatic on submerged

O of long, rarrow, net- ot her pest a robums or insecta vegetation and on

Q veined wings; head ruugh and and small rocks in sand or
at oublie and bearing large bears spiness fish allt

E compound eyes large labium
O
O

t ,o
M
C
13
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Table 2-21 (Cot 1Ld)

Adult Immature
Classification Co<mmon Name Description pood Descstption Food liabit at Toletance

PIlychaeta - Head 3-S as- lung beare Depoult and Similar to Same am HuJ and aanJ 1a y
two large lateral topha- filter feeJers; ,aJutta adulta ,: littoral and .1
photelike st rut t ures haw- carnivorous and t backwater arose

'

lag long tentattem; paired harbivorous
eyes near alJ1tne.

Hiiudinea leethem Segmented; Josso-ventrally Parasitem on focoons; Same as In warm pro- T
t lat t ened body having os al fish or cau- similar to aJults sected shallows F
and caudal mucker ; usually ataceans or adults where plants,
one or more eyemputs anails, chiro- stones, and Je-

n mids, and briu afford run-
ulIgochaetes cealment

ClaJocera Water Irlean 0. 2- 1.0 men l ong w i t h t hu- Batteria, Eggs carried Sasme am 1.ittoral and F

racic and abdominal se- algae, pro- by adult; adults linnetic r *
gion covered by carapace; toroa, and young almilar in aquatte

7 head han large compound organic to mJult vegetation

[ eyes Jetritus

m
Copepude - Elos.;.ced body 0.1-3.2 em Factozoans Egge hatch to Similar 1.8mnatic; bottom i

and divided into head algar, and to nauplius to aJutte debain and mand
thoram and abdomen heaJ os ganic debr ie - forms; meta- and in
f used with lia nt two meg- mosphomim suas in-
ments of thoram; live Jeweltpment s t anc e s
pense of appenJages paramatic

un fimb

Untracoda SeeJ Shrimp Body 1 - 1 esa long covesed sec t e s t.s. mulde t ggs hat ch t u . Stellar in algas, Jecay- t

by opaque bivalve shell a l gaer , arul line to siauplium; tu.4Jutta ing vegetation, T
Jetritus metamorphosts tuoted aquatics,

Jcvelopment mud and gravel
where there is
!!ttle current

Inupoda Aquatic Body 5-20 mm long and Scavengess Eggs 1.at c h t o similar Hide under rocks, T

n Suw Bug strongly flattened Jorso- feeJing un to forma to 4Jutta vegetation, anJ t

() ventsally; sin pairs of live-JeaJ almilar to Jetric I
2 alatumen appenJagem animals and aJutts

{ plantn

O
O
to
m

~

tI

C
T3

; G G G



_ __ . . . _ . _ _ _ ._ _

e O
9

)"
' .J

I

\ e
h s

k
- ,. .a= . .e . .e
e
==
3

e *3*
m3 . C D C

wC e = eB C S S
e a .. e s > u e =3 0 e
# es g m me e ao e> g g es e
ao S = = ae4 m. en e# == 3 g he G
me e e3 e3 s C to e == C *3 as 3 e =* eC

ee ea w e p3 0 eeg Q C e=m es 3
e me e se e ne =e as aC * * en e es as to e ==
es a w we as ee a se eQ es
=e e se we =e e9 e e se S eC e se 93 e
.2 es e as as J|*. A C es as ee e hs ** 3 as e e4 C es

e se == u 3 e to ** ==*e = a 3 ee@3e = = * * eew
e 3 a 3 to J$ hs *3 $ ee 3 en O 3 0 39Z 3 to 3 3 s as == es ** eas te F F e h m. e -3 es e en C e e '4 eeeA 4 '4 eeeA C e> 4 e == e 3 *3 em

'3
eW

'e 9e =e
2 =* C

] =e
*

*3 . . e"3 * = = g
= 5e 3 e * e.

ow = e eee em
G * e as e eC 8 e> at e ee

e3 e e a 3 ge C n. == g 3 3
9 3 3 g" no he 3 3 == s= e * g eQ Q 3

n. e G. W e == es m. me@ Q = 3J 3 O w ~3 C e 3 3O se 3 + 4 e
h O > *s es as 3> C he e == ee O == > >

= =w e ==>= 3 e = -e w *3 ==e> == 3 3 ==
= 4 8 .e *3 =A

== 3 *3 > " ne te se 3 C e eg te me

j g C= - C C e 4 e4 =cC
w =e .C ue= = = v44w e= w

e t y
se eo e3 .* ee

3 to e == c 0 e -3
o se .3

* e *3 w
** O e 0 *e eg I 3 is 3 i se oe e e. ga w = = hs se um e. 3C ee C A n. 2 to4 =g see == es

= 1 =34 3
3 es w e 4 > g = = = 4 > == es == .g=

h,

e 3 m

== eA7 e +* e =.
C ==

. w 'J3 .= 3 4s =e
a e 3 e w g c4 g =5 a a w 4 e e me

e. e is
= == J -e w == e L= 4 > g > C esas e a es w 3g e3 = a -4 i me e

e = #]* =h E Q. e e *e== h = 4 es g
=&

e =
4 e 3 .e , e -e a u 4 ee3 e g e e 4 e a3 g7 3 C

e > se m .a 4 ==.
e es e w- 4 as g == *3 **1

= aw w . a >-=3== e ea = e >g > e w =e e
as I. e

w
ss == e e =e = = > as i. = -n == me e m = se e =e as use e

eD 3 m a w w == 3 3 =* se e O 6===e = ag e uee ee-

a a ce w=44w SJw m==A mJ.== w= 34 3= a*

.-
ne*:"

* == u to e 3
*w e e == 3 3 >
v 3 = es = 3=

.a se me e =a
as s se = 3 e sa C 3 as
3 s 3e P ee C * Q e > e""*

4N 3 ee aew = =

v g a 7 e ao e 1== 1 C C,

m m. 7 e & W g = *3 e
4 = = = w 3 9 = 3- a. c e e =. Q e QQ= 1= .n. w 4 a

"J
-

.:, ..
- w i

d == w4 7 *
as es s == C = 3 m a e e et G-

"3
e se h 4 W= . * as* 4 =e W == e a

31= se g g 3= aC 3 w C
~3 7 2 m. e m - >a O == m == == == h
4 C =ee es a .s 34 m. = 3 w 3

>* = == a g as e3 g C e w
3 mee4 = a == to e = g a 3 =4==

J* =D
3 &4 6 = 3 & 3 enes W *e en

= > e e == g= e
==Q.

aw C ** w
e == 4 e == .2 e 34 as e e

e e e == nm es as >w 1 * * meto *3

eQ==A en == = = eJ 3 A 3 gw = es W hw 18 "3 =e # == 3 *3 e = e
'e ea

i|3 se aw es a g me 1 2. == 44 =ee O9 A e Q. 3 en

==.g =e == 1 == w
e ==e* es Q = ee 3 e e e * * ==

=e n ee == ee 4 * ) == ne = a 3 ==

G w == C = e =* O e to 4 e to C4
e. 3

J M e esto
4 0 > es me *3 e se me ew

C e == ge se 3 g 3 = * 6. O e 3e = .e
. a - == we e

.. *3 e e =e =e

.e
e,

, > .e.,
e = =, w

,

I D- s .3 . =
. C .. =e = = 3 = . =

l = == =3 X = g-me a - ew . m a e- =

s e
. - .
. , = = .==-ea .==z .=. =.4,==

w- e
=

==
= .e.

as e ==
G e ea .

3 | w as
. s .s| e ,
e ,. ee3 e 3, e= ,

<v2= =3 3 g
4 .u = u

2
o

==
w . e
e . - g

. # .

.e
y

e. ee .
.== .e 1

2. m. a.

=2 ,=- -
3e u

. =.e -

= a. -.

e..
.e. 3=

v z .e .g

2-129 services group !

1

1

.
.

_ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . . _



N4 ,.r,
Cg

hMany of the forms just described are present in both the lake and ponds. It

therefore is thought that the lake can be classified as relatively oligotrophic

to =esotrophic (based on numbers of organisms intolerant to pollution), while

the ponds contain greater loads of decomposable organic material. Water qual-

ity data and data from other flora and fauna further substantiate this descrip-

tion.

The benthic data frc= this study indicate that, although the area in the vicin-

ity of Station 10 (discharge) may be adversely affected by the discharge through

scouring, the Bailly Generating Station does not contribute significantly to

eutrophication in this area.

2.3.3.5 Benthic Statistical Analysis

2.3.3.5.1 Lake Michigan. Total benthic macroinvertebrate densities of Lake

Michigan were subjected to an analysis of vartance. In order to stabilice

variance, the data values were transformed logarithmically. Months (seasons)

were considered as random effects and stations as fixed ef fects. A cocplete

Odescription of statistical analysis methodology is presented in subsection

2.1.3.3 (Phytoplankton) . The sucmary analysis appears on the following page

and is tabulated with significant F-statistics marked with an asterisk (2 s

0.05).

Across-year comparisons reflected the relatively stable temporal density dis-

tribution described previously, as no significant differences among years were

observed (Table 2-22) . Significant dif ferences were observed among the 1975-

1980 sean densities at each of the stations. Newman Keul's cultiple range test

results illustrate which stations were significantly dif ferent. A horicontal

bar drawn beneath station numbers, as shown belew, indicates those stations

that were not statistically different from one another on the basis of total

densities.

Lake station numbers: 10 7 4 9 1 2 8 5 3 6

Group similarities:
_ _ _ _

Density distribution: lowest " - highest

O
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Tal;1e 2-22'

1975-1980 across-Year ANOVA Results for Lake Michigan;

Benthic Macroinvertebrate Total Densities
i

Degrees
Source of Variation of Freedom Sum of Squares F-Value

,

Years 5 143.81 2.70
Month 3 119.11 3.72*
Station 9 411.64 5.05*

| Years x month 15 149.99 10.56*
! Years x station 45 370.57 1.58*

Month x station 27 221.77 1.58*
Month x station x year 135 702.12 5.15*
Replication 240 242.38 -

*

| Significant at a<0.05 level.
_

!

!

I
I

Station 10, the discharge area, exhibited the lowest densities. The remaining

stations were generally grouped together by depth contour (1, 4, 7; 2, 5, 8;

and 3, 6, 9). Exceptions were noted at Station 9 which exhibited significantly

lower densities than stations 3 and 6 and at Station 1 which displayed signifi-

cantly higher densities than stations 4 and 7.

Months and stations were a significant source of variation during 1980 (Table

2-23). For most stations, November densities were lower t.Mn in other months;

and, in most months, Station 10 reflected significantly 1cwer density. Sig-

nificant differences were not observed among stations 1 through 9; however,

densities generally increased with depth (significant row ef fect) . The sig-

| nificant station x month interaction indicates spatial patterns of density

were different from =cnth to month. Generally, densities increased with in-

creasing depth during each of the months; however, during November Station 10
j exhibited high abundances, whereas during the other months Station 10 had low

abundances relative to other stations.

O
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Table 2-23

1980 ANOVA Results for Lake Michigan Benthic Macroinvertebrate Total Densities

Degrees
Source of Variation of Freedom Sum of Souares F-Value

Months 3 48.30 2.64
Stations (1-10) 9 109.58 2.00

Stations (10 vs 1-9) 1 4.46 0.73
Stations

Rcw (linear contour) 1 53.83 8.83*
Row (quadratic contour) 1 4.94 0.81
Column 2 15.78 1.25
Row (linear) x column 2 29.91 2.45
Row (quadratic) x column 2 0.66 0.05

Stations x month 27 164.64 4.15*
Replication 40 58.82 -

'Significant at 2< 0.05 level.

2.3.3.5.2 Ponds and Cowles Bog. Analysis of variance was performed on total

benthos density for 1980 and for the 6-year period 1975-1980 (Tables 2-24 and

2-25). The data values were logarithmically transformed to stabilize vari-

ances. In the analysis of variance, months (seasons) were considered random

effects and stations were considered fixed effects. Fond B was not considered

in the multiple-year analysis because of the absence of observations for the

August and November periods during 1980.

Table 2-24

1980 A'iOVA Results for Nearshore Ponds Benthic Macroinvertebrate Total Densities

Degrees
Source of Variation of Freedom Sum of Scuares F-Value

Yonths 3 8.87 1.41
Stations (17-21) 4 9.50 1.1J

Pond B (17 vs 18) 1 0.03 0.01
Pond C (19 vs 20) 1 3.69 1.77
Pcnd B vs Pond C 1 0 90 0.43
Ponds vs Bc9 1 5.65 2.71

Staticn x mcnth 8 16.71 4.06*
Peplication 16 8.24 -

*

Significant at n0.05 level, g
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Table 2-25{
1975-1980 across-Year ANOVA Results for Nearshore Ponds

Benthic Macroinvertebrate Total Densities

Degrees
Source of Variation of Freedom Sum of Squares F-Value

Years 5 49.33 5.37*
Month 3 2.64 0.48
Station 2 11.85 1.82
Years x month 15 27.57 3.84
Years x station 10 32.53 2.88*

' Month x station 6 8.42 1.24
Month x station x year 30 33.94 2.36*
Replication 72 34.45 --

*
Significant at a1 05 level.0

The summary analysis-of-variance tables for benthos density (Tables 2-24 and
2-25) lists significant (a 5 0.05) F-statistics marked with an asterisk.

Results from 1980 data analysis indicate that seasonal and station density

variations were not significant sources of variation among the pond and Cowles

() Bog stations for the spring and early su=mer sampling periods. Cross-year com-

parisons reflected the dynamic nature of this system as annual community fluc-i

tuations were a significant source of variation. Densities in the ponds were

generally uniform from 1977 through 1980 with the 1975 densities significantly
higher than those observed from 1977 through 1980 and the 1976 densities sig-
nificantly higher than those observed in 1977 and 1978.

i

Year x station and =enth x station x year interactions were also significant;

however, seasons (month) or stations were not sig'ificant sources of variatien.

Monthly and station density estimates averaged across 6 years indicate no sta-
tistically significant differences in total density among stations or months

I for the Fond C and Cowles Bog stations (19, 20, and 21) .
|

|

2.4 AQUATIC MACROPHYTON.

i

2.4.1 METHODOLOGY. During the 1980 sampling, aqvatic macrophytes were

|
collected on 15 June at all pond sampling locations. Pond B samples were taken

(~ in the vicinity of stations 17 and 18, Pond C samples in the vicinity of sta-
\_}) tions 19 and 20, and Cowles Bog samples in the vicinity of Station 21.

'
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?cnd 3 macrophytes were sampled at five randomly selected stations along two ||
transects: one for Station 17 and one for Station 18. Along Transect 17 the

statiens were numb ed from 1 to 5 from the south shore northward out into
the pond. Along Tiansect 18, stations were randomly established from the east

shore (Station 5) westward into the pond in descending numerical order to Sta-
tion 1 at the end of Transect 17. In Pond C, two transects were established

(transects 19 and 20). Transect 19 extended from shore northward into the
e md , and Transect 20 extended in an east-west direction through Station 20.
Five stations were randomly established along each transect. At Transect 19,

stations were numbered from 1 to 5 from shore out into the pond. At Transect

20, stations were numbered from 1 to 5 from east to west. Samples in Cowles

Bog were taken in a fashion similar to those in the other two ponds, but along

a single transect extending southward from the road. Stations were numbered

frc= 1 to 5 starting at the road.

At each of the transects, representative specimens were collected using a 9-

inch by 9-inch dredge at five randomly selected points along each transect.

The transects were as close as possible to those of previous years. Extent

of coverage was estimated in ter=s of grams blotted-wet weight per 31 square

inches of sampler.

2.4.2 RESULTS AND DISCUSSION. Table 2-26 presents the results of June

1980 sampling. Figure 2-31 tilustrates some of the common aquatic macrophytes

and Table 2-27 is a generali:ed key to the commen aquatic macraphytes.

Pond 3 water levels during June 1980 were noticeably lower than during the

| April 1930 sampling. Pond 3 was dry when the August sampling effort was made.
|

| Water lines on various emergent vegetation were about 1 to 1.5 feet above the

j water surface and about 10 to 15 feet of shoreline was exposed, leaving the

macrophytes on the exposed shore on dry or coist substrate. Macrophytes ob-

served in the pond but possibly not collected for dcy-weight biomass in large

! quantities include Lotus sp. (about 75-foot diameter patch east of Transect 17

and south of Transect 18). scattered Brasenia schreberi_, cattail along the
shore, Polygonum sp., Chara sp., and some Ceratophyll_m sp.

O
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(r) Table 2-26
m

,

Macrophyte Composition, Bailly Study Area, June 1980

Density
Station Camuuan Name Scientific Name (1/81 in.2)

17-1 Ponweed potamogeton sp. <l.0
17-2 Penseed Potamogeton sp. 58
17-3 Sullhead lily Nupnar sp. 290

f 17 4 Pon s eed Potamoceton so. 52
= 17-5 Bullhead lily %cnar sp. 50
n
'5

'

18-1 Pondweed Potamonoton sp. 113
'- 18-2 Pan seed Potamogeton 50 49

Eelgrast valitsaner+a sp. <l.0
18-3 Water-shield Braseena scnreceri 1.0

Pon w eed Potamogeton sp. 39
18 4 Ponchneed Potamogeton sp. 247
18-5 Ponchseed Potamoneton sp. 70

19-1 Coontail Ceratophylla 50. 106
19-2 Bullhead illy Nupnar sp. 23

Coontail Ce-atoonyllum sp. 10
19-3 Bullhead lily Nupnar sp. 33
19-4 Bullhead lily Nuonar sp. 63

Coontail Ceratoreyllum sp. 31

19-5 Bullhead lily % pear sp. 2
v Coontail Ceratoonyllum sp. 31
,

5 20-1 Coontail Ceratophyllum so. 25
'' 20-2 9ulthead lily Nupnar sp. <1

Coontail Ceratopnyllum sp. 43
20-3 Sullhaed lily Nuenar sp. 16

Coontail cerstophyllum sp. 32
20-4 Bullhead lily wonar sp. 8

Coontail Ceratopeyllum so, a9

p} _
20-5 Su11 head lily %cnar sp. 52

5 -

\/ 21-1 'Nctueed tema so. <1
Eelgrass vallise* ria ss. 9

- 21-2 5. amp loosestrife Secocen sp. 2

M Ducxweed Lema so. <1

unidenti"'*d grass P]aceae <1=

d unnewn 7

g 21-3 Arrow amm peltandra sp. 236

w 3ur-reed spa mann 3 50. 23

_
._

21-4 Arrow are pel tander, sp. 61

21-5 Arrow arm peltancri sp. 38
Sur-reed 5pa manium sp. 14

Greater bicmass of pondweed and bullhead lily were collected during 1980 than

in 1979. Eelgrass and water-shield were collected in 1980 but not in 1979.

No pickerel-weed, water milfoil, smartseed, or cattail was collected in 1980

but had been collected in 1979. The low water levels in 1980 may have caused

the change in macrophytes present.

Pond C water levels appeared to be normal with water present in the forepond

and in the pond proper. Nuphar sp. was by far the most prominent emergent

macrophyte and Ceratophyllum sp. and Utricularia sp. were the most prominent

submergent macrophytes, although no Utricularia was specifically collected.

u.J
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3ut. ton bush was a prominent feature along the shore. Seme cattail and round-

stem sedge were present. No unusual observations were noted in Pond C during
June 1980. Conditions were generally similar to 1979 although no cattail,

bladdervort, or water-milfoil were specifically collected.

. *
3

.

-

*

,|
|

~ ~ ,
| ' 4

0
-

'' \9

1 %up,

c \
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.

I Peltandra virginica \
. 9 (Arrow arum) k
'

\
'

Pontoderia cordata
J (Pickerel weed)

i /4 i

!
I

Typha latifolia '

(Cattail) g
\

W

Potamogeton natans
(Pondweed) '

*

99 ~4)'

,] p
. ' .j O ),j Ceratophyllum derrersum e,j,
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,

q ,i7 (Cocntail) G,
t

'
.

,
-

,,,

/

Brasenia schreberi
(Water shield)

Figure 2-31. Scme Ccemon Macrophytes Found in ?cnd Areas, Bailly Study Area
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Table 2-27

O-
Generalized Key to Cocnon Nearshore Pond Macrophyte Flora

Collected in Bailly Study Area
'

A.' Free floating, without roots or with roots pendant in water.

I. At surface, upper part of plant ordinarily dry.
Lemnaceae - Lemna minor (duckweed)

II. Selow surface, plant entirely submerged, floating at mid-depths.

a. Leaves capillary with traps (utricularids)

Lentibulariaceae - Utricularia (bladderwort)

b. Leaves capillary in whorls, without traps, roots absent but stems sometimes become
buried (ceratophyllids).

Ceratophyllaceae - Ceratophyllum (coontail)

S. Rooted in sediment (rhizopnytes)

I. Part of vegetative structure emerging above water for most of year.

a. Elongate emergent stems with long cylindrical or narrow flat leaves.
Sparaganiaeae Sparganium (bur-reed)
Cyperaceae Carex (sedge)

Dulichium arundinaceum (3-way sedge)
Eleocharis (spike rush)
Scirpus (bulrush)

Typhaceae Typha ( attail)

b. Leaf-bearing stem emerging well above water with air leaves that are usually lanceolate,
elliptical, or compound above water.

# Polygonaceae Polygonum (smartweed)

Haloragaceae Proserpinaca (mermaid-weed)

c. Foliose, petiole extending above water so that the leaf rather than the whole shoot is
emergent; flower stalk or inflorescence ordinarily emerges above water; emergent leaf
cordate, sagittate, or lanceolate.

Pontederiaceae Pontederia cordata (pickerel weed)
Araceae Peltandra virginica (arrow arum)

II. Leaves, or at least some of them, floating but not usually emergent.

a. Floating leaves cordate, circular, or elongate-colong.
Nymphaeaceae Nymphaea (water lily)

Nuphar (water lily)
Cabombaceae Brasenia (water-shield)

b. Floating leaves lanceolate
Potamogetonaceae Potamogeton (pondweed)

III. Plant, except flower or inflorescence, submerged, perennially or during most of the growing
season,

a. Vittate, long stems or creeping rhizomes with long flexible branches.

(1) Small leaves
Hydrocharitaceae Elodea (waterweed)

(2) Leaves negriophyllord, greatly divided
Haloragidaceae Wriophyllum (milfoil)

b. Stem very short, leaves in a rosette.
Hydrocharitaceae Vallisneria (eelgrass)

services group2-127
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The water level at Cowles Bog appeared normal in the vicinity of Station 21

(about 0.5 meter) . The substrate was loosely censolidated silt and decomposing

organic material. Duckweed was prominent but could not be separated from other

macrophytes in the sample. Spurge, Carex sp., marsh rose, arrow arum, wild

iris, Decedon sp., Vallisneria sp., and Parthenocisis quinquefolia were all

present in this area. Pondweed and cattail had been collected in 1979 and al-

though they were not collected in 1980 these plants were present in the bog.

2.3 FISHERIES STUDIES

2.5.1 INTRODUCTION. The fish ce=munity is one of the more important

ecmponents of the Lake Michigan aquatic system from ecological, commercial,

and recreational viewpoints. Fish represent the higher consumer levels in the

aquatic ecosystem and provide the basic for the sport and commercial fishina

industries. Additionally, fish are excellent indicators of aquatic environ-

mental quality, since changes in environmental conditions often affect changes

in the resident fish community. Fish co=munities inhabiting a disturbed por-

tion of a water body may differ in some respects (i.e., species ccmposition,

growth rates 2nd condition, incidence of parasitism / disease) frcm the fish
ccumunity in an undisturbed area of similar habitat.

The objective of the fisheries pertion of this engoing study is to cbtain data

on the fish ccumunity in potentially disturbed (experimental) and undisturbed

(control) nearshore areas of Lake Michigan in the vicinity of an existing

fossil-fueled electric genere:ing plant and a planned nuclear-fueled electric

generating plant. These data are being used to evaluate changes, if any, in

the Lake Michigan nearshore fish co=munity within and outside an area poten-

tially affected by the combined thermal discharges of these two plants, as well

as fish community cha'ges in a natural pond (Pend B) potentially affected by
water seepage frco existing ash-settling basins. This subsection represents

the seventh in a series of fishery study reports charactericing the ecology of

the nearshcre Lake Michigan fishery in the study area and t he fish community

inhabiting Pcnd 3.

O
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Adult and juvenile fish samples were collected in Lake Michigan during April,
June, August, and December 1980 to determine species occurrence, composition,
and spatial / temporal dietribution, as well as condition and degree of external I

:

parasitic infestation. Because of the drying of Pond B with lining of the
'

,

j ash-settling ponds, samples could only be taken in April. Additionally, food

habits were determined for a number of important species (spottail shiner,
salmonids (salmon and brown trout combined), alewife and yellow perch] . Sim-
ilar determinations (except food habits) were performed on fish samples col-

lected in April from Pond B. Fish eggs and larvae were sampled from Lake

Michigan to evaluate the extent and temporal / spatial distribution of spawning,
both within and outside the areas of potential thermal effects. Subsequently,

' these data were compared with the fishery data base (Texas Instruments 1975,
1976, 1977, 1978, 1979, and 1980) in order to discern any changes in the resi-
dent fish community.

.

2.5.2 METHODOLOGY. Adult and juvenile fish were sampled at control and'

experi= ental stations in nearshore Lake Michigan with experimental gill nets

and beach seines; Pond B samples were collected by backpack electrofishing.
! All captured fish were identified, counted, weighed (grams), measured for total

length (millimeters), and examined for external parasites. Young-of-the-year
fish and s= aller species were i= mediately preserved, and later taken to the

laboratory for length and weight measurements; larger fish were processed in
the field.j

!
1

2.3.2.1 Experimental Gill Nets. The experimental gill nets were 91.4

meters (300 feet) long, 3.0 meters (10 feet) deep, and contained six 15.2-

i meter (50-foot) panels. The square panels, as measured from knot to knot,

2 ranged from 25.4 to 88.9 millimeters (1.0 to 3.5 inches). Gill nets were set
3
d perpendicular to the shore across the 4.6-meter (15-foot) depth contour at

stations 4 and 7 (Figure 2-1) during each sa oling month. Generally, the nets

were set in the late afternocn and retrieved the following morning. The t9ts

were anchored at each end with concrete blocks attached to the leadlines and
buoyed with polyethylene floats attached to the floatlines.

O
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2.5.2.2 Beach Seine. Shore-zone samples were collected during daylight gg
at stations 23, 24, and 25 (Figure 2-1) during each sampling ranth with a

15.2-meter (30-foot) long, 1. 2-me ter (4-f oo t) deep beach seine, having 3.1-
millimeter (0.125-inch) square mesh webbing. Samples were taken by wading t3

a depth of 0.9 meter (3 feet), drawing the seine parallel to the shoreline,

and hauling both ends of the net simultaneously shoreward. Caution was exer-

cised to ensure that the net was stretched its entire length and that the le i-

line was hauled slightly ahead of the floatline. Following net retrieval, sam-

ples were concentrated in the center of the seine, removed, and i==ediately

preserved in 10-percent buffered formalin.

2.5.2.3 Electrofishing Unit. A Coffelt Model BP-2 backpack electrofishing

unit was used to collect duplicate electrofishing samples in April at pond sta-

tiens 17 and 13 (Figure 2-1) . The duplicate samples were of 5-minute duration

each. The fish collected during each sample were bagged separately and i=ne-

diately preserved in 10-percent buffered formalin.

2.5.2.4 3enthic Pump. Ichthyoplankten samples were taken i==ediately above |h
the substrate, using a German-Rupp water pump with reinforced neoprene intake

and discharge hoses during daylight at stations 4 and 7 in April, June, and

November 19S0. The stream of water ' rom the pump was directed into a cenical

hocp net, with 80-micron cesh netting, suspended in the water column. Fish

eggs and larvae contained in the volume of water str .ined in 15 minutes (3.41
cubic meters) constituted a single sample, and four sampits were collected at

each station. Ichthyoplankten samples were stained with Lugol's iodine and
rose bengal solutiens and preserved in 4-percent buf fered fernalin. Fish eggs

and larvae were removed frca the samples and identified and enumerated under

cagnification using standard fresh <ater identification keys and other relevant

literature.

2.5.2.5 Hoop Net. Zooplankton samples (subsection 2.2) netted during day-

light at stations 1 thrcugh 10 also were examined for ichthyoplankton during
each sampling month. Fish eggs and larvae were removed from each sample and

identified and enumerated.

G
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() 2.5.2.6 Food Habits. Food habits of 50 individuals (25 juveniles and 25
'

adults, when sufficient numbers were collected) of each selected species [ ale- '
,

wife, yellow perch, spottail shiner, and all salmonids (salmon and trout com-

bined)] were determined from fish collected by gill net and beach seine.
Smaller fish were injected with buffered fornalin to halt gastric digestion

and preserved whole; only the stomachs of larger fish were preserved.,

Stomach contents were teased out into a petri dish and the food items identi-

fied to the lowest practical taxon and enumerated. Quantitative data were used
' to determine each taxon's frequency of occurrence and percentage with respect

; to total number of organisms counted. Qualitative estimates of stomach full-
ness and degree of digestion were also recorded for each fish examined. To

more accurately represent each food item's i=portance, percent estimated im-
portance (Importance Index) was determined by multiplying the individual per-

centage volume of each food item by the percent fullness of each individual

stomach; thus, a food organism representing 60 percent of the volume in a
'

stomach would be rated at 42 percent in a 70-percent full stomach (i.e., 0.060-

x 0.70 = 0.420) . The percent estimated importance values of all food items en-

countered in each species were added together, and each food item's impcrtance

was expressed as a percentage of the total food values in all stomachs.

! 2.5.2.7 Data Analysis. Catch per unit effort (C/f) was the principal

! criterion used to determine spatial and tempcral distribution patterns of fish,
!

; and was defined for gill net catches as the number of fish collected in a single

f overnight gill net set and, for beach seines, as the number of fish collected

per seine haul, itch per unit effort was tabulated for each species and an

average value calculated for various time periods (i.e. , month, year, study to
I

j date) and for each sampling location.

f

| Condition factors (Lagler 1956) were calculated for individual fish using the

; equation

x 105K=

| L3

($)
!

!
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where

K = condition factor

W = weight in grams

L = length in millimeters

Additionally, monthly and yearly averages were calculated for each species.

Densities (number per cubic meter) of each ichthyoplankton taxon collected by

zooplankton hoop net and epibenthic pump were calculatad for each sample using
the following equation:

fDensity of eggs or larvae of taxa = -

where

x = number of eggs or larvae of taxa within aliquot analyzed

f = total volume of aliquot

s = volume of sample

v = total volume of lake water sampled

O
Mean densities of eggs ar.1/or larvae of individual taxa were calculated for

each set of four replicate samples collected at each station using the follow-
ing equation:

+d...d)(d1+d2 3 xMean density of eggs or larvae
,

of taxa at a specific location r
x

where

d = density of eggs or larvae of taxa in an individual
replicate

r = number of replicates

2.5.3 RESCLTS AND DISCUSSICN

2.5.3.1 Species Composition. Sixteen species were identified from the 2611
fish collected in the Bailly Study Area during 1980 (Table 2-28) . In general,

the species composition observed in 1980 samples was similar to the compositica
O
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Table 2-28

Common and Scientific Names of Fish Collected in Bailly Study Area, 1974-1980
" " ' *

May 1974- flar 1975- Mar i Mar 1977- Mer 1978- Mar 1979- Mar 1980-
Co m on $ctentific feb 1975 Feb 1976 Feb lt , Feb 1978 Feb 1979 Fet.1980 Feb 1981

Herrings Clupeldae
Alewtfe Alosa pseudoharen g Y X X X X X XGizzard shad Odroioma cepKlTE um X - X X X X -

Trouts and Salmon Salmonidae
Brown trout Salmo trutta X X X X X X X
5teelhead trout Qatrdnerl X X - X X k -

take trout SalveTTnus namaycush X X X X X X X
Chinook salmun OnArhyncus tsnawyfscha X X X X X X X
Coho salmon 07TsuteTi- X X X X X - X
take whitefish foregonus clupetfomis X - - - - - -

Lake herrin9 C_. artedit - - - - -

'

X -

Smelts Osmeridae
Rainbow smelt Ocerus mordax X - X - X X X

Ratninnows Umbridae,

Central mudminnow" timbra M X - - - - -

y Minnows and Carps Cyprinidae
g Emerald shiner Notro Ls antherinoides X X - - - X Xi
W 5pottall shiner G dsonius X X X X X X Xu Carp CypFTnus carpio X X X X - '- -

Suckers Catostomidae
bihtte sucker fatostomus comersont - X - X - X -

TRnnostoma ma rolepT35tumShorthead redhorse
Longnose sucker htostumuscatostomus

- - - X - - -

- - - - -
I -

Freshwater catfish Ictaluridae
Channel catfish fetalurus punctatus
Black bullhead ** MJ

- X - - X - -

X X X X X X X

Sunfish . Cent rarchidae
Bluegill *" tepomis macrochtrus - X X - - - -

Green sunfish ** l. cyanellus I - - - - X X,

; Rock bass EmbloplTGTrupestris - X - - - - -

i Perch Perc1dee
Yellow perch Perca flavescens X X X X X X X
Trout-perch Percopsis outscosuycus - - - - - X -

G
'

O,

'
.

1 Aperican f1shery Society. 1970. Spec. Pub, No. 6, 3rd ed.
i O
j O Taken only in nearshore ponds.

U ess
ec Taken in nearshore ponJ and in Lake Michigan.
9
f4
C
13
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hobserved in previous years; however, some differences were noted. Thirteen

species collected in previous years were not collected in 1980; however only

four of these species, carp, white sucker, steelhead trout, and coho salmon,

were collected in more than 7 of the past 6 years. No new species were col-

lected during 1980.

Lake trout was the dominant fish collected by gill net (41.8 percent) while

yellow perch was dominant in beach seines (99.9 percent) at Lake Michigan sea-

tions during 1980. Other abundant species taken by these gear included ale-

wife and spottail shiner. Black bullhead and gretc sunfish were the only fish

species collected in Pond 3 during 1980.

2.5.3.2 Gill Net Sampling. Cill net sampling accounted for 194 of the

2611 fish collected during 198P in the study area (Table 2-29). Lake trout

was the dominan; species collected, followed by alewife, coho salmon, and

yellow perch. Ihis apparent shift in species composition from previous years

was due to large catches of lake trout which had not been collected in abun-

dance in gill nets prior to 1980. g
Table 2-29

Number and Percent Composition of Fish Collected by Gill Net,
Bailly Study Area, 1974-1980

1974 1975 1976 1977 1978 J 221_ 1980

Comen Name No. 1 No. % No. % 5 No. % V. % No. %

41ewife 68 17.3 285 54.3 123 66.8 18 15.0 576 72.1 124 23.9 80 41.2
Brown trout 11 2.9 9 1.7 7 3.8 2 1.7 23 2.9 8 1.5 7 3.6
Carp 4 1.1 4 0.8 3 1.6 5 4.2 - - - - - -

Channel catfish - - 2 0.4 - - - - 1 0.1 - - - -

Chincok salmon 14 3.7 2 0.4 2 1.1 29 24.2 14 1.8 13 2.5 5 2.6
Cono salmon 2 0.5 47 9.0 1 0.5 8 6.7 23 2.9 - - 13 6.7
Emerald shiner - - - - - - - - - - 101 19.5 - -

Gizzard sr.ad 1 0.3 - - 1 0.5 1 0.8 2 0.2 1 02 - -

Lake herring - - - - - - - - - - 1 C2 - -

Lake trout 134 35.3 53 10.2 5 2.7 16 13.3 110 13.8 8 1.5 31 41.8
Lake ahitefish 1 0.3 - - - - - - - - - - - -

Lon9ncse sucker - - - - - - - - - - 1 0.2 - -

Rainbcw smelt 1 <0.1 - - 1 0.5 - - 6 0.7 2 0.4 - -

Rock bass - - 1 0.2 - - - - - - - - - -

Shorthead redhorse - - - - - - 2 1 - - .- - - -
'

Spottail shiner - - - - - - - - - - 223 43.1 - -

Steelhead trout 37 9.7 3 0.6 - - 1 0.8 8 1.0 3 0.6 - -

Trout-peren - - - - - - - - - - 1 0.2 - -

White sucker - - 2 G.4 - - 1 0.3 - - 1 0.2 - -

Yellow perch 108 U.4 112 21.5 41 22.3 37 30.8 36 4.5 31 6.0 8 4.1

184 - 120 - 799 - $12 - 194 -Total 381 - $20 -

0

2 13,
.., .. yo u,
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Typically, apparent shifts in species composition (consisting primarily of
alewife, yellow perch, and salmonids) during previous study years (1974-1978)
were related to fluctuations in alewife and salmonid populations. State and
federal fish stocking programs largely govern the size of salmonid popula-
tions in the study area, while alewife population levels may still be adjust-
ing, following their relatively recent (1949) invasion of Lak. Michigan and
the salmonid introductions designed to curb their population levels.

'.te total gill net catch (all species combined) for 1980 was lower than all

pr1or years except 1977 (Table 2-30). Gill net catches were highest in August
and lowest in November. The high August catch was due to a large catch of lake
trout and alewife. This is the first year that August gill net catches have
been the highes for the year.

Spatial distribution during 1979 (Table 2-30) was characterized by only slightly
higher catch per unit effort (25 vs 23.5) at the down-lake control station

(Station 7) than at the warm-water station (Station 4) . The 1974-1978 catch-
per-unit-effort (C/f) values were generally slightly higher at Station 4, in-

dicating that fish usually prefer this area over the area at Station 7, al-

though this was not the case in either 1979 or 1980.

2.5.3.3 Beach Seine Sampling. Beach seine sampling during 1980 produced
2407 fish consisting of five species: alewife, emerald shiner, yellow perch,
rainbow smelt, and spottail shiner (Table 2-31) . Numbers of fish collected by
beach seine during 1980 were intermediate in numbers compared to numbers col-

I lected during most previous years (1974-1979) . Opecies composition, although
not strictly comparable because of reduced sampling frequency in 1975, had

| shif ted from a shore-:ene community dominated by alewife and spottail shiner

during 1974,1975, and 1976 to a community dominated primarily by spottail

f shiner and yellow perch during 1977. The return to a spottail shiner- and

alewife-dominated community during 1978 was due primarily to substantial in-
creases in the catch for these two species. In 1979 most fish collected were

spottail shiner. During 1980 spotta11 shiner and yellow perch were again the

| dominant species. These changes in relative abundance were probably not re-
! laced to Bailly Generating Station operation or Bailly Nuclear-1 construction

; activities. Spottail shiner generally had been the most numerous species
|
l collected throughout the 1974-1979 study period. However, yellow perch were

2-135 seMces gmup
,
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gTable 2-30

Spatial and Temporal Distribution of Total Catch (All Species Combined)
Collected by Gill Net, Bailly Study Area, 1974-1980

Station 4 Station 7 Total Total
*s t e Catem Catc9 Sten Samoles C/ f

1974
%y 26 9 46 55 2 27.5
Jun 15 7 22 2 11.0
Jul 79 34 113 2 56.5
Aug 3 6 9 2 4.5
Oct 4 24 48 72 2 36.0
Oct 24 41 20 61 2 30.5
Nov 18 37 12 49 2 24.5

Total fism 208 173 381
Total sareles 7 7 14

C/f* 29.7 24.7 27.2

1975
0 **Mr ** ** **

Aor 17 150 134 234 2 142.0
My 22 13 16 29 2 14.5
Jun 13 35 19 54 2 27.0
Aug 3 26 30 56 2 28.0
Mov 3 59 38 97 2 48.5

Total fisn 233 237 520
Total sancies 5 5 10
C/f 56.6 47.4 52.0

1976
Aor 7 32 42 124 2 62.0
Jun 6 5 9 14 ? 7.0
Aug 72 9 28 37 2 18.5
Nov 19 7 2 9 2 4.5

Tbtal fisn 103 81 184
Total samples 4 4 8
C/f 25.3 20.3 23.0

1977
Aor 14 35 3j 65 2 34.0
Jun 11 7 4 1: 2 5.5
Aug 26 21 17 34 2 19.0
sov 23 1 2 3 2 1.5

Total fish 64 56 120
Total samoles 4 4 3
C/f 16.0 14.0 15.0

1978
Aor 23 308 255 563 2 231.5
Jun 17 43 25 69 2 34 . 5

Aw9 21 67 12 79 2 39.5
Nov 19 45 43 38 2 44.0

*otal fish 463 336 799
Total sareles 4 4 8

t/f 115.8 34.0 99.9

1979
Ny5 108 38 146 2 73.0
Jul 15 254 254 1 254.0*

Aug 18 40 73 113 2 56.5
Mc 6 3 2 5 2 2.5

total fisn 151 367 518
Total samples 3 4 7

C/f 50.3 91.5 70.9

1980
Aor 13 29 10 38 2 19.0
Jun 12 22 34 56 2 28.0
Aug 20 J2 42 74 2 37.3
Nov 20 12 14 26 2 13.0

Total ffsn 94 100 194
Tctal saneles 4 4 8

CI' 2? 5 25 24.25

1974-.980

Total fisn 1366 1350 2716
Total saseles 31 32 63
C/f 44.1 42.2 43.1

-

**aten per over919mt set..

**% sasole collected.

2-136 seMces grog
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dominant in 1980. Changes in the relative abundance of spottail shiner have

usually been due to the variable numbers of alewife collected during each year.
Possible reasor.s for variable numbers of alewife included natural variations in
abundances and that alewives may have been in deeper water during the 1979 and
1980 sampling periods. The large catches of yellow perch in beach seines indi-
cate a strong year-class. Large numbers of yellow perch also were observed in

and around the thermal discharge of the power plant.

Table 2-31

Number and Percent Composition of Fish Collected by Beach Seine,
Bailly Study Area, 1974-1980

1974 1975 1976 1917 1978 1979 1980

Cssnon Name No. % Nc. 1 No. No. ! No. % No. % %.

Alewife 1762 S4.0 1232 32.2 2033 51.2 1 0.4 140 5.5 - - 51 2.2
Bluegill - - 1 0.1 6 0.2 - - - - - - - -

Brown trout 12 0.6 - - - - - - - - 1 0.1 - -

Chinock salmon 10 0.5 5 0.1 - - 3 1.2 7 0.3 - - - -

Cono Salmon - - - - - - - - - - - - ! <0.1
Emerald shiner 1 <0.1 3 0.1 - - - - - - - - 1 <0.1
Giz: arc shad 4 0.2 - - - - - - - - - - - -

Secttail shiner 282 13.5 2563 67.0 1923 48.6 220 89.3 2361 93.3 783 99.9 224 34.3
Steelhead trout 1 <0.1 - - - - - - - - - - - -

.. White Sucker - - - - - - 1 0.4 - - - - - -

) fellow perch 19 0.9 21 0.5 - - 20 3.2 16 0.6 - - 1525 63.5
Rairbow smelt - - - -

- - - - 3 0.3 - - 5 <0.1

Total 2091 - 3825 - 3967 - 245 - 2532 - 784 - 2407 -

3each seine catches were highest during August (2401)* and were dominated by
sub-adult fish. Highest beach seine catches during previous years (1974-1978)
occurred during August and were dominated by young-of-the-year fish through
1977 and sub-adult fish in 1978. Zero, or extremely low seine catches have

occurred during April sampling since 1975; this trend continued during April

1980. Additionally, zero or near-zero catches occurred at all stations dur-

ing November 1980, which was of ten the case in previous years.

|
Spatial distribution of total catch (all species combined) during 1979 was

characterized by mederate catches at Station 24 (experimental or warm-water

station) and low catches at Station 23 (control station) (Table 2-32). During

most of the previous years (1974-1979), yearly catch values were usually high-

est at Station 24. However, higher catches usually varied by sample date from

Station 24 to 25, indicating that fish may prefer the area of one beach seine

station over the other during certain times of the year.

*Howeeer, no semples were unalyzed for June.

2-137 services group
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gTable 2-32

Spatial and Temporal Distribution of Total Catch (All Species Combined)
Collected by Beach Seine, Bailly Study Area, 1974-1980

5tatica 23 Station 24 5tation 25 Total Total
hte Cate% Catch Caten Catch $asoles C/f

1974
N y 24 S 32 0 90 3 30.3
Jun 28 0 14 0 14 3 4.7
Jul 2 77 4 61 54 0 3 1B0.0
Aug 26 1 738 102 841 3 230.3
Sep 21 3 0 10 10 3 3.3
Nov 7 233 20 0 253 3 34.3
Nov 7 329 14 0 343 3 114.3

Total fish 573 945 573 2091
Total samples 7 7 7 21

C/f* 81.9 135.0 81.9 99.6

1975
mr 27 0 0 0 0 3 0.0
Apr 17 1 0 0 1 3 0.3
Ny 19 102 0 50 152 3 50.7
Jun 13 214 595 12 321 3 273.7
Aug 8 497 991 1363 2S51 3 950.3
how 2 3 0 0 0 3 0.0

Total fish 814 1586 1825 3825
Total saneles 6 6 6 18
C/f 135.7 264.3 237.5 212.5

1976
Acr 10 1 0 0 1 3 0.3
Jun 9 7 1596 31 1634 3 544.7
Aug 11 0 638 1698 2331 3 777.0
Nov 16 0 1 0 1 3 3.3

Tot.' fish 8 2235 1724 3967
'otal ? voles 4 4 4 12
C/f 2.0 558.8 431.3 330.6

1977
mor 0 0 0 0 3 0. 0
Jun 13 2 19 2 23 3 7.7
Aug 26 3 39 172 219 3 73.0
%v 20 0 1 2 3 3 1.0

Total fish 10 59 176 245
Total samples 4 4 4 12
C/f 2.5 14.8 44.3 20.4

-

1978
Aer 'S 0 3 0 0 3 0.0
Jun 16 32 2276 18 2326 3 7'5.3
Aug 13 8 47 37 142 3 47.3
%v 18 0 64 3 64 3 21.3

Total fisn 40 2387 105 2532
Total samples 4 4 4 12
C/f 10.0 596.8 26.3 211.0

1979
my5 0 0 3 0 3 0.0
Jul 15 and 23 0 717 66 783 3 261.3
Aug 16 J 0 3 0 3 0.3
Dec 4 1 0 0 1 3 0.3

Total fisn 1 717 66 784
Total saseles 4 4 4 12
C/f 0.3 179.3 16.5 65.3

1980
Acr 18 3 4 1 5 3 1.7
Jun 12 0 0 0 0 0 **

Aug 21 105 249 2047 2401 3 900.3
%v 20 0 1 0 1 3 3.3

Total fish 105 254 2048 2407
Total samles 4 4 4 12
C/f 26.3 63.5 512 200.6

1974-1980

Total fish 1551 8183 5117 15.351
Total samples 33 33 33 99
C/f 47 248 135.4 160.1

*Cate.n per seine naul.
**

5 amoles were lost durim; analysis.
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% 2.5.3.4 Ele ctro fishing . Electrofishing in Pond B during only April 1980(d

produced 8 black bullhead and 12 green sunfish (Table 2-33). Black bullhead
has dominated each of the previous years' collections except during 1974, when
only one black bullhead was collected and qualitative dip net samples documented
the presence of central mudminnow and green sunfish. Green sunfish were the

dominant fish collected in 1974 as in 1980. The black bullheads ranged from
118 to 127 millimeters in total length and from 0.74 to 1.36 condition factor

(K) . The green sunfish ranged from 29 to 89 millimeters in total length and
from 1.23 to 1.73 condition factor (K).

Table 2-33

Number and Percent Composition of Fish Collected by Electrofishing,
Bailly Study Area, 1974-1980

1974* 1975 1976 1977 1978 1979** 1980

Consum 1ame %. 1 w. 5 Mo. 1 % 5 Mo. 5 No. 5 No. 5

Slack bullhead 1 3.6 10 90.9 42 100 2 100 22 100 3 75 8 43

Bluegill - - 1 0.1 - - - - - - - - - -

Central mi.dminnow 1 3.6 - - - - - - - - - - - -

[)) - -

.

- - -

Green sunfish 26 92.9 - - - - - - - - - - 12 60
%

sunftsn - - - - - - - - - 1 25 - -

Total 23 11 42 2 22 4 20

*
Cualitative die net samples taken in Septemaer; electrofisning produced no fish.

**
samples collected only during August.

2.5.3.5 Ichthvoplankton. Fish eggs collected during 1980 included alewife

and cyprinid (probably carp) (Tables 2-34, 2-36 and 2-38) . Only alewife and

spottail shiner larvae were collected during 1980 (Tables 2-35 and 2-38) . Ale-,

wife eggs and larvae have been the dominant ichthyoplankton collected curing
previous years. Alewife egg densities in 1980, an indication of alewif a spawn-

ing in the Bailly area, were slightly higher than 1974, 1975, 1977, 1978, and

1979 concentrations, but were lower than densities found in 1976 samples (Table

2-34). Alewife eggs were collected only in June 1980, a month when peak egg

densities were observed during previous years; concentrations were higher at .

stations 2 and 10 than at other sampling locations.
.

t

.

'
t

-
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Alewife and spo*: tail shiner larvae were collected only during June 1980; con-

centrations we.re highest at stations 8 and 9 (Table 2-35). Alewife larval

densities were similar to previous years and actual numbers indicate the sim-

ilar usage of these sampling locations as a nursery area. Based on the pre-

sented data (1974-1980), no consistent yearly differences in egg or larval

concentrations were evident between s.mpling stations. No eggs or larvae were

collected in nearshore ponds.

The effect of the war 2-water discharge on the nearshore spawning and nursery
areas in the Bailly vicinity was further determined by sampling fish eggs and

larvae with an epibenthic pump during April and Nove=ber at a warm-water sta-

tion (Station 4) and a control station (Station 7). No fish eggs or larvae

were collected with the epibenthic pump during 1980 (Tables 2-36 and 2-37) .

Based on the presented data (1974-1980), no consistent yearly differences in
ichthyoplankton concentrations were shown between the two sanpling locations.

Samples have been collected during November to detect salmonid spawning; how-

ever, no salacnid eggs or larvae have been collected from 1974 to 1980.

hTable 2-36

Mean Densities * of Fish Eggs Collected by Benthic Pump, Bailly Study A; 2a, 1974-1980

:1 74 1975 '976 1917*** 1974 14F9 14eo

ac ;un en, ap, j ,, ape 3,a * g,%?at ts *e aan 4,** .un at ite w 4pe %, e Ju l %e ae w inn, ae tua sen,c rc

4 Alcot te 3.31 - . . . 3.51 . - - - 0.29 - - - . . . - .

4.25 . . 3. d0 . . 3.07 - . . . - 2. )F . .7 A l ew i fe J. ' 4 . . - . .

11 22 - . - . - - . . . - - -um iden t i fie6 - - - . -

10 A !en t f e . . - - 27 27 . - 18. 5e) - . . . - . . . - .

unidentif fed - 2. 3) 0.76 . - - - - . - -

**been stammer ,we cut'C meter .

** Collet t'ent a t Stat tops 4 and 7 mode eith 3. 54eter ll .6-f oot) epioeetnic

Sled %de te$ net e1Ut 333-eitron meth operture.

i.. < - ,0.i.co. .e. et sun. ie i,n.

5-.6 = i = = w., ,. . . .

Table 2-37
Mean Densities * of Fish Larvae Collected by Benthic Pump, Bailly Study Area, 1974-1980

s ,.n ,.n ,m ,,w we .m _ mo
se y_ g, age jun g, p., j,n * gn,Osti*in 'ese . F* Jose Au l ** *p' *b e Ass .'41 ** Apr non %e ter ;, g, e

4 A1, wife ici . - . - . 0.76 - - . - . - . -

S t eentif *ed 3. 11 . . . . . . - . . . - * * - * * * *

7 Steet*e . - - . - . 1.78 3.25 - - - - - 0.22 - - - - 3.11 * -

r e t e,=t,o. ',9 ed .
- - - - . - - - - - - - - - - - - - -

ty,,in e . . . . . - . - - - 0.37 - - - -

?3 % ee' *

IP48 *WeWP Der C@9C GPtPP.

*** ell #Ct'e*1 et Stettomt 4 and ? seep with 0.5-estee (1.6 *not) optbenthic sled %evesq aet.

ei th 333-eitm ersa eneetwre.

(pmeath1C eue evt eces tpv %eos wt et !tettga 10 hr +*g 1977i

We, ivit w i.si .
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Incidental ichthyoplankton observations from Ponar dredge samples are shown
in Table 2-38. Although n't all samples contained eggs, those which did

yielded from 1 to appro> rstely 1500 eggs per Ponar grab sample. The ver-
tically hauled zooplankten v t yielded fewer eggs, indicating net samples

probably underestimare egg density in this area of Lake Michigan.

i

Table 2-38
Inc13 ental Ichthyoplankton Observations from Ponar Grab Samples,

Bailly Study Area, 1980

Date * Station Species Life Stage No. No./m2

Jun 2A Alewife Egg 6 115

1980 3A Alewife Egg 524** 10,024
3B Alewife Egg 36** 689
4A Alewife Egg 2** 38
48 Alewife Egg 1** 19
5A Alewife Egg 59** 1,129
SB Alewife Egg 30 574
6A islewire Egg 7 134
6B Alewife Egg 4 77
7A Alewife Egg 5** 96
7B Alewife Egg 5** 96

O Cyprinidae Egg 1 19
's 8A Alewife Egg 13 249

88 Alewife Egg 51 976
9A Alewife Egg 8** 153
9B Alewife Egg 40** 765,

10A Alewife Egg 377 7,212
Cyprinidae Egg 53 1,014

10B Alewife Egg 115** 2,200
Cyprinidae Egg 11** 210

*

No ichthyoplankten observed in April, August, and Novetter,
1980.

**
Estimated that less than 50 percent of the eggs were viable
at collection time.

2.5.4 SPECIES DISCUSSION. The follcwing species discussion addresses

spatial and temporal distribution, reproduction in the study area, conditien,

and external parasitism for each species collected during 1980. Food habits

will also be discussed for selected species [ alewife, salmonids (salmen and

trout), spottail shiner, and yellow perch] .

O;

|
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2.5.4.1 Alewife

2.5.4.1.1 Introduction. The alewife is a small, exotic fish that has be-

come established in all five of the Laurentian Great Lakes (Scott and Crossman
1973). Its invasion of Lake Michigan was first detected in May 1949, when a

single adult was taken in a gill net set off South Manitou Island (Miller 1957) .

Since that time, it has become the most abundant and widely distributed species

in the lake, occupying all areas of the lake and its tributaries, esturaies,
'

and bays during different seasons of the year (Smith 1968). The alewife has

a streng competitive advantage over the other planktivorous species because

of its efficient filter-feeding behavior and its characteristic of forming

dense schools (Smith 1968). Because dense schools of alewife occupy differ-
ent portions of the lake during different seasons of the year, they can influ-

ence all other fish species (Smith 1968) .

2.5.4.1.2 Spatial and Temporal Distribution. Gill net catches of alewife

were highest during May and lowest during April and June 1980 (Table 2-39).
sm
g, ' Gill net catches of alewife in April 1980 were higher at Station 4 (varm-water

station) than at Station 7 (control or unaffected station). Gill net catches

during previous years shewed no consistent yearly preference for area (sta-

tion) although overall catch rate (1974-1980) for the two gill net stations was

highest at Station 4 (22.6 per set at Station 4,17.7 per set at Station 7) .

Alewife catches were lower during 1980 than in 1978 or 1979. Mean lengths and
,

weights of alewife (Table 2-39) were similar at the two gill net stations dur-
;

ing April and June (when numbers permitted comparison). All fish compared
were adults. Several authors (Norden 1968, Wells 1968, and Brown 1972) re-

I ported that alewife overwinter in deep water, initiate shoreward spawning

migrations led by larger fish during March, and become most abundant in near-

shore areas in late April and May. After spawning, alewife gradually move

back to the deeper water.

Alewife were collected by beach seining during Augu t 1980 (Table 2-40). All

fish were young-of-the-year with densities highest at Station 25. Overall

i catch records (1974-1980) show that greater numbers of alewife (usually young-
l

of-the-year) have been seined at Statien 25 (C/f = 79.8), decreasing in a west-

ward direction to a low at Station 23 (C/f = 32. 3) .

_ ._
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hTable 2-40
Catch per Unit Effort (C/f) and Mean Lengths and Weights of Alewives

Collected by Beach Seine, Bailly Study Areal 1974-1980

Stattaa 23 Statten 24 Staties 23 ?nd Tm1
3ste Catch 91mesth ! 92 3 height ** 58 Catch 2 Laseth ! FT t Weight * $3 Catell 914esta ! 58 9 betabe ? SE Catea semoles C/f

1974
gav 24 0 -. -- 0 -- - 0 - 0 3 0.0

Je 28 0 -. -- 2 141.0 t 12.7 39.00 * 1.44 0 - - 2 3 3. 7
* * 441 !5.4 + 2.1 0.1 * * * * 669 3 154. 3Jai 0 -- - 9 20. 0 + 1.4 0.1

nog 26 1 23.0 g C .0 0.1320.00 645 34.2 { 6.9 0.2450.27 34 32.239.1 0.3650.53 702 3 21=. 0

Sep 21 3 - 0 -- - 0 - -. 0 3 0.0
new 7 233 57.9 + 4.9 1,73 + 0.*4 17 64.6 : S.* 0.90 g 0.32 0 -= - 250 3 83.3
new 7 326 14.0 + t.9 1..e + 0. 79 L3 **.3+ 7. 6 ').a2 ! 0.62 0 - -- 139 3 All

Total fleh Sec 7C5 497 1762
fetal sessies 7 7 7 21
Cif ** 80.J 130.7 71.0 83.9

19?S
sr 27 0 - - 4 - - 0 - - 0 1 3.3
Apr 17 3 - - 0 - - 0 - - G 3 1.0
%, 19 0 .- - 0 -- - 3 - - 3 3 0.G
Jun 13 0 - - 0 - - 4 - 0 3 0. J
Aug 9 e9 7 '2. 3 * 3. 3 0.10 + = =01 29.8 ; 1.3 0.21 : 0.D9 334 $0.2 4 1.09 + 0.23 1232 3 610.;

nov 12 0 - - 0 - - 3 -- - 3 3 0.4

Tetal fiaa *97 a01 336 1232
Total semslee 4 e 6 '. B

;i f 52.8 64.8 15.7 68.6

1976
Apr 10 0 - - 0 - - 0 - - 0 3 0. 3
Jun 0 3 - - 92 el.3 + 0. 4 3.10 * 0.10 0 - - 42 1 27.3
Aue 11 3 - - ZSe 27.6 ; 0.. 3.14 * *** 1692 26.6 + 3.3 3. 22 ; *** 19$1 3 650.3
nov 16 3 -. - 0 - - 0 - -. 0 3 0.0

*otal f tet 0 341 1692 203)
Total samplee 4 6 6 12

C/ f 0.3 55.3 62 3.0 169.*

197?
apett 3 - -. 0 - - 0 - - 3 3 J
Jun 10 3 .- - 0 -- - 3 - - 0 3 0
Aug 26 3 - - 0 - - 3 -- - ) j 3

Tatal flah 1 1
-*3 1.2 *~ O O - - 1 3 c. 39ev 23 3 - - 1 SS

1
Tocal samplee . . 6 ;2

C/ f 3 3. 3 0 3.1

1970
Apr 23 3 - - 3 - - 3 -- ') 3 0

Jun 16 0 -. ~ ) 13 3. 5 + .2. 6 12 i + 7.53 0 -- -- i 3 1.7
Aug 10 0 - - 1 2 J 71 .5.6 * 3.49 3. '' 1 3 3. 3. . 3 23. ?
u o, 18 3 - - 64 10.1 ; .13 . ;3 *, * ;l 0 - - 3 3.

Total fish 3 to 71 10
fetai semelee a e .

C/f 3 17. ; l' . 8 11.7

19?9
| =a, 3 1 -. -- 3 -- -- 5 - - 2 1 s.'
I a; ;3 and 23 0 - -- 1 - - 3 -- - 3 3 s.)
I 4.g ;g ; - - ; - .- 0 -- - 3 3 J. 7

:;.c , 3 - - 0 - -. a -. - 3 1 '.J

i Tetal flah 3 3 0 1 3<I
* * * 12fatal samplee

h C/ f 3. 3 3. 0 0.0 LO

1980
Apr le 3 - - 3 - - r3 - - 0 1 0.3
Jose 12 3 - - 3 - -- 3 - - 0 0 * * * *

Aug 11 10 31.6 * 1.62 0.22 ! 3.01 3 e.3* 9.47 3. 4 ! L 4 7 38 **.9* I-)? L a ! " ;8 *1 3 .".G

sov 20 3 - - 0 - - ') - - 3 3 3.0

total fish ;3 3 :0 31
Total sample * * 4 2

Ce f 2. 5 0. 9 9.3 4. ;$

19 76-L %8t]
Total fisa 1347 45 0 2632 '2;9

!stal sanoie 13 33 33 29

c/f 32.3 -e .1 79.s 12.7

* Total leassa to stillestere: weight is is grame.
** .atch per seine haul.i

! ***w standerd error calculated.
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O 2.5.4.1.3 Food Habits. Adult alewife collected in the Bailly vicinity dur-
V

ing 1979 fed primarily on zooplankton (predominantly calanoid copepods) (Table
1-u) . Presence of these organisms indicates that alewife probably fed in open
arer and along the lake bottom. Zooplankton were the most impor. tant food items
as determined by frequency of occurrence, although most of the volume was di- ,

gested matter). Based on the importance index (subsection 2.5.2.6), calanoid
'

copepods were the second most important food item, with digested matter the
most important.

Table 2-41

Food Habits of Adult Alewife, Bailly Study Area, 1980

Length Range - 166-223 e1111 asters
Stomachs Examined - 25
Stamschs fasty -2

Occurrences Anuncance !mortance
Food item go. t No. I face

Alcae
Filamentous a19ae 3 13.C5 0 0.0 2.79

Terrestrial vegetation 4 17.39 0 0.0 3.36
20colanaton

Sosetntdae 9 39.13 56 3.C8 1.32
Chydortdae 3 13.04 12 0.43 0.10
Cladocera 10 43.48 '60 5.73 2.24
Calanoisa 9 39.13 1858 66.52 23.e9

O Cyclocoida 3 13.04 98 3.51 0.95
dersacticoida 2 8.70 14 0.50 0.12
Cooeooda 10 43.48 553 19.80 6.43
pontoocreta affinis 2 S.70 2 0.07 1.24

insects
Corfaidae nympn 1 4.35 2 0.07 0.59
Cryntochironomous (larvae) 3 13.04 3 0.11 0.47
Saeteerie so. (larvae) 3 13.04 5 0.18 0.55

' a%atic tesect remnants 1 43.5 0 0.0 0.04
Otner

31aestive untter 22 95.65 0 0.0 55.89
Sard grains 3 13.04 0 0.0 0.12

i

Data from previcus years (1974-1979) indicated that alewife fed primarily on
zooplankton (Texas Instruments 1975, 1976, 1977, 1978, and 1979); however,

Webb and McComish (1974) and Rhodes et al (1974) reported that fish eggs and;

larval alewife were i=portant food items of Lake Michigan alewife during late
su=mer and early fall, a time period when few alewives have been collected in

l

she Bailly study.i

Of the 25 juvenile slewife stemccha examined, only 1 was empty (Table 2-42) .
Copepods were found in all 24 s.tomachs and were the most important organisms

ingested. The next most important food was chydorid cladocerans, 11.7 percent
(Table 2-42) . The fact that virtually all food was zooplankton is character-
istic of alewife in general and juveniles in specific.'
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hTable 2-42

Food Habits of Juvenile Alewife, Bailly Study Area, 1980

Length 8tange - 30-61 millimeters
Stomachs Examit.ed - 25
Stomachs Empty -1

Oc.arrences Abundance I tm
Food item No. I No. 1 Inden

Zooplankton
Bosminidae 22 91.67 677 12.10 7.18
Chydoridae 23 95.83 895 16.00 11.70
Dacenta sp. 21 87.50 320 5.74 4.73
Lacocera (unid.) 22 91.67 278 4.97 3.04
Calanoida 20 83.33 350 6.25 5.00
Copepoda 24 100.00 3070 54.89 56.35

Insects
Chironomidae (larvae) 2 3.34 2 0.04 0.29

Other
Digestive matter 2:. 83.33 11.53
Sand oreins 5 20.83 0.18

.

2.5.4.1.4 Condition and Parasitism. Condition factors for alewife collected
,

during 1980 were higher than those collected during 1974, 1977 and 1979, and

slightly lower than those observed during 19 75,1976, and 19 78 (Table 2-43) .

Yearly ccndition factors were similar to those reported by Liston and Tack

(1973). No obvious external parasites were noted on alewife collected during g
1930. Parasites that have been known to infest alewife have been previously

discussed by Texas Instruments (1975) .

Table 2-43

Condition Factors of Fish Collected in Bailly Station Vicinity, 1974-1980,
Plus Values Obtained from Relevant Literature

less I e i 9 R I i

9,ee t e, ce m wa ** 1*** 19'' : s's I t'' !9 75 1991 19'6 Litererwr. 9 orce

ala-s f e 3.308 0.?64 3.726 - 0.767 0.751 0.*93 3. 6H3 0.334 0.800 3. 'oa 3.70M.841 ti.lates and Tum 1973)

Stssard sand - * * - - 1. 2 '2 1.195 1.519 1 G58 - 1.U3 1.2193 Ruse et al 1973)

n.- salma 1.275 1. 132 1.393 - 1.107 1.139 1.12 B 1. Jc2 1.113 1.151 1.171 1.3462 Gude et al 19'31

came eslame 0.819 1.36 1 1.372 2.992 0.982 - 1.295 3 854 1.310 3.926 1.005 1.0535 ( 2ede et al 1973)

ers-e trone 1.0s2 1. 6C9 1.557 - 1.416 1. 09 1. =M 1.35* 1.267 1.334 1.327 1.24 !Carlander 1969) - 1.2622 Guds et a 1973)

Leme crows - 1. Me 3. eee 3. 3s. 0.979 1. Jec 0.*06 3.981 0.932 3.973 1.022 J. 9'A-1.131 % stoa and Taca 1973)

Caev - - - - - - - 1. 5C 3 1. 8, 6. 3*4 1. 1.23-1.50 'Carlasser 19691

spectail entsee - - 3.814 - 0.814 0.734 0. 445 3. ?t 2 0.795 3.870 0.809 0.826-4.9 1 'i.astos med Tack 19'3)

Alaca nul.Aead 1.395 - - - 1.395 1.123 1.255 1.042 1.384 1.213 1.248 . 11-1. % (Cerimoser 19et)

te11sw perca - 1.176 3.440 - 1.027 1.34 1.J92 0.*89 1.099 !.345 1.0? S 1.3685-1.359 Cuse et al 1973)

abate earter - - - - - . 234 - 3. M 7 - - - -

,,,e,,,,ee. - _ _ _ _ _ _ 1. 19 _ _ _ _

reeerse
se a - - - - _ 1.2a 1.a2 1. 37 - .92 1.uS -

0
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() 2.5.4.2. Yellow Perch

2.5.4.2.1 Introduction. The yellow perch, a percid, is commonly found in

all of the Great Lakes (Hubbs and Lagler 1958) . In Lake Michigan, it inhabits

the shallow and intermediate depths, and is near bottom during most of the year

and at mid-levels in summer (Wells 1968).

2.5.4.2.2 Spatial and Temporal Distribution. Yellow perch were collected

in greatest abundance (7) in August at Station 7. These 7 together with the

1 fish collected in June at Station 4 were all that were collected in 1980.

Year-to-date (1974-1980) catch rates (C/f) were higher at Station 4; 1976 and

1980 were the only years (not including 1979 because of the missed sample)

with higher catches at Station 7 than at Station 4, indicating that yellow

perch may prefer the area of Station 4 over Station 7. Catches were low in

1980 as compared to prior years (Table 2-44). The yellow perch at Station 4

was slightly larger than the average of the 7 collected at Station 7. Because

of the low numbers, little inference should be drawn from this. Large num-

bers of yellow perch were collected by beach seine during 1980 (Table 2 45),
as was the case during August 1978 at stations 24 and 25. None were caught''

in 1979. Additionally, no perch were collected during 1976, but were collected

in similar numbers at these same two stations in August 19 74,1975, and 19 77.

This was the first year that yellow perch have been collected at Station 23 by

beach seine during the 7-year monitoring study.

2.5.4.2.3 Food Habits. Adult yellow perch examined during 1979 fed only on

fish (Table 2-46) . The primary food during other years was fish, although other

food categories have been encountered (Texas Instruments 1975, 1976, 1977, 1978,
1979). During 1979, yellow perch fed exclusively on fish. The only identi-

fiable ones were alewife. Twenty-five juvenile yellow perch stomachs were ex-

amined for food habit evaluatien. Thirteen of those stomachs were empty. The

most important food organisms were Daphnia and calanoid copepods (Table 2-47) .

This is typical for most juvenile fish as the primary food is zooplankton.
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gTable 2-46
Food Hrdaits of Adult Yellow Perch, Bailly Study Area, 1980

Length Range - 179-217 millimeters
stomachs Examined - 8
Stomachs Empty -5

Occurrences Abundance Volume
rta m

Food Item No. % No. % mt ! Index

- IJnid. fisa (juvenile) 3 100.0 3 50.00 1.90 48.71 97.62
Alewife (juvenile) 1 33.3 1 50.00 2.00 51.28 2.38

,

Table 2-47
Food Habits of Juvenile Yellow Perch, Bailly Study Area, 1980

Length Range - 46-67 millineters
Stomachs Examined - 25
Stomachs Empty - 13

Occurrences Abundance Importance
Food Item No. t No. % Inden

Zooplankton &
Bosminidae 4 33.33 14 1.14 0.18 W
Chyderidae 7 58.33 33 2.68 1.12
Oaphnia sp. 10 83.33 407 33.C6 55.34
Cladocera 7 58.33 59 4.79 1.43
Caldocera (innature) 1 8.33 0 0.0 0.61
Calanoida 10 83.33 319 25.91 26.99

6 50.00 29 2.36 1.09Cyclopoi -

Copepoda 10 83.33 369 29.98 3.52
Amphipoda 1 8.33 1 0.C8 1.23

Other
Digestive matter 5 41.67 0 0.0 2.64
Sand grains 5 41.67 0 0.0 0.86

2.5.4.2.4 Condition and Parasitism. The condition factor for yellow perch

collected during 1980 was slightly lower than those of fish collected during
all previous years except 1976 (Table 2-4 3) . Slight differences in yearly
condition factors were probably due to the different lengths, weights, and
life stages of perch collected (Tables 2-44 and 2-45) , rather than ef fects
caused by operatien of Bailly Generating Station or construction activities
for the Bailly Nuclear-1 facility.

O
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\~-) No obvious external parasites were noted on yellow perch during 1980. Para-

sitic infestations of yellow perch have been discussed previously (Texas In-

struments 1975) .

2.5.4.3 Spottail Shiner

2.5.4.3.1 Introduction. The spottail shiner is a small cyprinid that be-

longs to the group of fish collectively referred to as minnows. Spottail

shiners inhabit all of the Great Lakes, where they can be found close to the

bottom in nearshore water (Hubbs and Lagler 1958; Wells and House 1974) . In

Lake Michigan, they are most abundant in the southeastern portion of the lake

and in Green Bay (unpublished data cited by Wells and House 1974).

2.5.4.3.2 Spatial and Temporal Distribution. Spottail shiner was collected

only by beach seine and was found in greatest abundance at Station 25 (Table

2-48). Spottail shiner was collected with beach seine during August. Total

catch (C/f) for spottail shiner during 1980 was intermediate with the prior

/~3 years of monitoring (1974-1979) . Catches of spottail shiner during most of
V

the previous years (1974,1975,1976,1978, and 1979) and overall catch rates

(1974-1979) were higher at the warm-water station (Station 24) , indicating

that these fish may prefer the warm-water area. Spottails collected during

August 1980 were primarily subadult or adult fish (Table 2-48). During pre-

vious years, subadult and adult fish were collected during spring or early

summer, and smaller (young-of-the-year or subadult) fish were collected dur-

ing late summer. Wells (1968) reported that spottail shiner in southeastern

i Lake Michigan were confined to depths of 12.8 meters (42 feet) in early spring

and fall, and to depths of 31.1 to 45.7 meters (102 to 150 feet) in winter.

| This behavior in the Bailly area would preclude the capture of spottail

shiner during these times of year. Wells (1968) also reported that during

summer, spottails were usually restricted to depths less than 12.8 meters

(42 feet) .

; 2.5.4.3.3 Food Habits. All 11 of the adult spottail shiner stomachs ex-

amined during 1979 contained food. The most i=portant food items in stomachs

based on frequency of occurrence, percent by number, and the importance index,,

were aquatic insects (as a whole) (Table 2-49). During previous years, spottail

shiners fed on cladocerans, copepods, fish eggs, insects, and plant material

* * '" I''' 9 '" 82-153
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(Texas Instruments 19 76, 19 7 7, 19 78, 19 79, and 1980) e Scott and Crossman

(1973) reported that juvenile spottail shiners feed primarily on zooplankton
(cladocerans, copepods, rotifers) and algae, while adult fish feed on zocplad-
ton, insect nymphs and larvae, molluscs, and fish eggs and larvaes

Table 2-48

Catch per Unit Effort (C/f) and Mean Lengths and Weight.s of Spottail Shiners
Collected by Beach Seine, Bailly Study Area, 1974-1980

$tatt.se 23 Stat 18e 24 Statten 25 ?ot sa ?otal

Dat e stch I Leesth* t ef I Weiset* + ff f atet 1 Length ! 51 I Weteht *ft Cat em i 1meatt * 53 i Wesshs t SB Cat ta lawlee C/f
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- 'S 54. 3 + 11. 8 1. 33 ; 1.32 0 - - 'I 3 ;4. 3

Mar *4 0 -

J.an :8 0 - - 1 12 5 : J.0 22.70 1 3.00 3 - - 1 3 0. 3

Jai . 13. 3 + 2.8 3.13 * 0.JO 49 20.0 1 1. 6 S.1 1 0.00 0 - - 71 3 23.1

aus 6 3 - - m2 .4. 9 + 13. 3 3. 09 + 0.11 58 5*.9 + 23. 7 2.2632.36 120 3 m),0

Sep 21 3 - - 3 - - 10 30 . i * 1.1 3.2910.37 13 3 3. 3

nov 7 3 - - . 31.3 + 2.1 0.29 + 0.0 3 0 - - 2 3 3. 7

sow 7 0 - 9 - - 0 - - 0 3 3.J

Total fiaa 2 2L2 68 282

Total emples ? 7 7 21

C/ fee 0. 3 30.3 4. ? 13.e

19 73
Mar 27 3 - ++ 0 - 0 - == 0 3 3.3
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Total flan 311 1178 1074 2363
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C/f 31.8 194.3 179.0 142.6

1976
Apr 10 1 +0.0 3 0.0 0.50 * G.30 3 - - 0 - - 1 3 3.3

Jun 3 7 55.6 + 3. 3 1.40 + 0.3 1304 54.3 + 3.7 1. 0 + 0.10 31 36.7 1 1.3 1.5030.;0 156e 3 113. 3
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% ;3 3 .- J 3
~ -

a 40.3 1 21.23 . 29 1 2 .=
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12** ,

C:f .3 12 3 'I ' O *8'Total saapies 4

19'9
3 - - 3 3 c.;

Apr Id 3 - - 3 -

-* 3.07 ;6 62. 1 .. ;f 1.4 + 7. 7 9 2 3Cs 3 ' g9. '
J 9e 10 32 53.3 * 1.39 A e * 0.1 :240 59.9 1 3. ? a 1. *
has ;$ ) -- - 36 tl. 3 * .3 .1 + 3.39 7 42. 3 + ' *2. 3 33 )

kw II 3 -- - 3
- ~

0 J .! O 3 3.4

Total fien 32 2!06 23 236:
;2

total oampies a . .

C. f 5. 3 376 .5 4. 3 ;s6.

39'9
May 5 3 .- - 3 -. - 1 + - 1 3 3.c

e4 13 and :) 3 - - *7 :.3+ 1.57 31 + 3. 2. 94 *+.8+ 1. :9 * e * 1. !' '93 3 ;6 ;. 3

Aug 16 J - -. 2 - - J -- - F 3 33

;,ec . 7 - -- 3 - '3 -- - 3 1. 3

fate; f ron 3 ; is '93
Total samples e 6 .

C/ f 2.3 179.3 16.5 45.3
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(O Table 2-49/
Food Habits of Adult Spottail Shiners, Bailly Study Area,1960

Length Range - 62-80 millimeters
Stomachs Examined - 11
Stomachs Empty -0

Occurrences Abundance Importance

Food Item No. % No. t Index

Insects
Corixidae nymph 3 27.27 10 41.67 19.53
Coleoptera 1 9.09 1 4.17 1.36
Hydroptilidae (pupae) 1 9.09 1 4.17 1,82
Chironomus sp. (larvae) 1 9.09 1 4.17 4.54
Chironomidae (pupae) 2 18.18 11 45.83 10.90
quatic insect rermants (nymph) a 36.40 0 0.0 32.70
Aquatic insect reemants (adult) 1 9.09 0 0.0 9.08
Terrestrial insect remnants 2 18.20 0 0.0 9.53

Other
Digestive matter 4 36.36 0 0.0 10.54

Zooplankton and insects comprised the most important food organism in the
stomachs of juvenile spottail shiners (Table 2-50) . Of the 25 examined, only

,, 5 were empty, with 45 percent of the stomachs containing chydorid cladocerans
and 40 percent containing other cladocerans. The unidentified cladocerans were

the most important organisms in the stomachs and although only 20 percent of
the stomachs contained corixid insects, these represented the second most im-
portant food material.

Table 2-50
Food Habits of Juvenile Spottail Shiner, Bailly Study Area, 1980

Length Range - 29-49 millimeters
Stomachs Examined - 25
Stomachs Eg ty . -5

Occurrences Abundance Importance
Food Item No. % No. % Index

Zooplankton
Bosminidae 1 5.00 1 0.09 0.05
Bosminidae (imature) 5 25.00 113 10.67 5.65
Chydoridae (imature) 9 45.00 2t5 22.75 13.62

' Daphnia sp. 2 10.00 2 0.19 0.11
Cladocera (imature) 11 55.00 681 65.17 36.14
Copepoda 3 15.00 23 2.13 1.65

Insects
Corixidae 4 20.00 11 1.02 22.81

O Aquatic insect remnants 3 15.00 0 0.0 9.03
(,) Terrestrial insect rernants 2 10.00 0 0.0 6.55

Other
Digestive matter a 20.00 0 0.0 4.29
Sand grains 2 10.00 0 0.0 0.11

** ** FN2-155
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2.5.4.3.4 Condition and Parasitism. The condition of spotta11 shiner col-

lected during August 1980 was intermediate within the condition of fish col-

lected during previous years (Table 2-43) .

No obvious external parasites were noted on spottails collected during 1980;
external parasites found during other years (1974-1976) and possible parasites
have been previously discussed by Texas Instruments (1975,1976,1977) .

2.5.4.4 Salmon and Trout (Salmonidae)

2.5.4.4.1 Introduction. The salmonid species collected during this investi-

gation included the lake trout, steelhead trout, brown trout, and chinook sal-

mon. Generally, these fish occur throughout the Great Lakes (Scott and Cross-

man 1973), where they are highly prized and avidly sought by sport fishermen.

All of the salmonids collected during this study, except lake trout, are exotic

species which have been introduced into the waters of the Great Lakes.

All salmonid populations, including the indigenous lake trout, are maintained

through stocking programs initiated by various governmental agencies of the g
lake states and provinces. Within the Indiana waters of Lake Michigan, these

fish are stocked solely by the Indiana Department of Natural Resources (DNR) .

The Indiana DNR began its stocking program in 1967 when the Bureau of Sport

Fisheries and Wildlife provided 87,000 lake trout for stocking off the Bethle-

hem Steel pier within the entrance channel of the Port of Indiana [ personal

communication, Bob Koch, Indiana DNR (1976)]; since that initial planting, the

DNR has increased the number of lake trout planted and has broadened its pro-

gram by stocking trout at several other locations. Lake trout were stocked in

response to their rapid decline and near extinction in the 1950s because of

predation by sea lamprey followed by complete f ailure of natural reproduction

(Smith 1963). Koch (personal communication) states that even now, natural re-

production of lake trout is not confirmed anywhere in Lake Michigan. Stocking

of lake trout was followed by plantings of steelhead trout in 1968, coho and

chinook salmon in 1970, and brown trout in 19 71. All these salmonids have been

planted as fingerlings in the east branch of the Little Calumet River wher2

they remain for varying periods of time, depending of the species. berore mi-

grating to the lake. This was probably the source of =any of the salmonids h

services group2-156
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i collected during the Bailly study. Once in the lake, however, they are

largely unavailable to capture in nearshore nets since they inhabLt various

depths of the open lake. When mature, these fish return to congregate in
large schools at the mouth of their natal streams before " running" upstream

; to spawn. At this time, they are vulnerable to capture by net in the near-

shore water.4

1

Spawning runs generally occur from early fall to late winter, depending on

the strain or race of the stocked fish. Natural reproduction does occur, but

only in streams, anc'. for some species only on a limited basis (Koch, personal
communicatioa). Koch (personal communication) has stated that there has been

no evidence that any of these species spawn in the Indiana waters of Lake
t

inchigan, but there has been e idence of limited natural reproduction by coho

and chinook salmon and steelhead trout in the east branch of the Little Calumet
River and in Trail Creek; additionally, he has stated that therc is evidence of-

successful natural reproduction by brown trout spawning in the east branch.

[}
Since there is only limited natural reproduction of these fish, their abundance

in the study area is governed largely by the number of each species stocked by
,

! the DNR and their survival and return rates. The return rates range from 1 to

6 percent, depending on the species stocked and the year of stocking (Koch,

personal co=munication). However, strict computation of abundance in the study

area based on these percentages is of ten misleading, since f aster-maturing male

salmonids return before slower-maturing females stocked during the same year;

therefore, any fluctuation in yearly relative abundances presented for these

species in the following discussions should be reviewed in the light of these

factors. Specific spawning activities for all of the salmonids except lake

trout have been deleted, since these species spawn in streams and would not

; likely be af fected by the construction or operation of the Bailly Nuclear-1

plant.

2.5.4.4.2 Spatial and Temporal Distribution. Salmonids were collected in

greatest abundance by gill net during August 1980. Salmonids were collected'

in overall equal abundance at both of the stations (ccmbining Tables 2-51

() through 2-55).
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{ Table 2-52
'

Catch per Unit Effort (C/f) and Mean Lengths .and Weights of Lake Trout
Collectci by Gill Net, Bailly Study Area, 1974-1980

Station 4 Statim 7
Totd To M

Date Catch n Imagth*+ $8 a Weight t SE Catch a 14egth ! $8 s Weight + S8 Catch $amples C/f
*

1974
May 26 1 741.0 + 0.0 4500 + 0.0 0 - - 1 2 0.5
Ja 0 - - 0 - - 0 2 0.0
Jul 0 - - 2 688.5 + 77.1 3693.0 + 1180.8 2 2 1.0

- - 0 7 7 0 2 0.0kg 0
Oct 4 21 678.0 + 43.7 3185.0 + 679.0 40 679.0 + 59.2 3385.0 + 1156.0 61 2 0.0
Oct 24 35 694.0 7 56.6 3430.0 7 56.6 IJ 659.0 7 37.0 3071.0 7 461.0 46 2 T4.0 -
Nov 8 18 659.0 7

~

39
~

134Total fish 75
~ 61.9 2761.0 7 696.1 4 675.0 7 31.6 3028.0 +~ 412.8 22 2 11.0 l

Total samples 7 7 14
C/ f ** 10.7 8.4 9.6

1975
Mar *** - = *** - = *** *** ***
Apr 17 0 - - 1 691.0 + 0.0 4047.0 + 0.0 1 2 0.5
my 22 2 674.0 + 14.1 3353.5 + 20.5 0 7 7 2 2 1.0
Jun 18 2 736.5 + 37.5 4287.5 + 340.1 0 - - 2 2 1.0
hs8 0 - - 0 - - 0 2 0.0
Nov 3 28 674.3 + 65.1 3012.8 + 1032.4 20 689.1 + 55.3 3256.5 + 289.3 48 2 24.0

Total fish 32 21 53
Total samplas 5 5 la
C/f 6.4 4.2 5.3

1976
Apr 7 0 - - 0 - - 0 2 0.0
Jun 6 0 - - 0 - - 0 2 0.0
Aug 12 0 - - 0 - - 0 2 0.0
Nov 19 3 589.7 + 95.6

- ~

5total fish )
~ 2018.7 +~ 848.0 2 751.0 + 127.3 4160.0 + 2440.9 5 2 2.5

2
Total samples 4 4 S
C/f 0.8 0.5 0.6

s

) 1977
d Apr 14 638.0 + 34.92 2837.3 + 417.13 11 6e9.5 + 66.11 32"6.5 + 157.22 ~5 2 7.5*

Jun 11 0 7 - 0.0 - ! 0 2 0.0
Aug 26 0 - - 0.0 - - 3 2 0.0
Nov 23 1 728.0 +

Total fian 5
~ 0.0 3541.3 *~ 9.0 0.0 - - 1 2 0.5

11 16
Total samples 4 * 3
C/f 1.3 2,8 2,0

1978
Apr 23 2 592.0 + 5.00 2531.0 + 34.0 0 - - 2 2 1.0

|' Jun 17 6 643.7 7 31.83 3447.3 7 562.87 0 - - 6 2 3.0
Aug 19, 21 11 681.8 I 14.84 2968.4 5 221.30 9 636.3 +, 17.93 2326.9 + 256.50 19 2 9.5
Nov 19 41 679.9 7 8.87 3100.0 + 120.67 42 686.6 + 9.12 3129.3 + 164.57 83 2 41.5

Tetal fish 60 50 113
I Total saspie 4 4 9
! C/f 15.4 12.5 13.8

1979
; my 5 2 684.3 + 1.0 3405.0 ?,45.00 5 677.0 + 25.45 3323.0 + 396.67 2 3.5'

[ A1 15 *** - - 0 - - 3 1 0.0
, Aug 13 0 - - 1 - - 0 2 0.3
1 Dec 6 3 - - 1 642.0 + 0.0 2850.0 + 0.0 1 2 0.5
l Total fisa 2 6 5
I Total sanvies 3 *

! C/f 0.7 .5 1.1
,

1980
Apr 18 0 - - 3 - - 3 2 0.0

| Jun 12 1 325 t 0.0 1540 + 0.3 0 - - 1 2 0.5
Aug 20 2' 454 + 9.59 2868.9 + 138.3 30 928.6 + 163.11 2992.3 - 134.53 57 2 28.5
Nov 20 to 690 + 17.49 2931. ; + 262.6 13 676.7 * 24.67 2925.8 * 318.70 27 2 11.5,

I Total fisa 38 43 $1
| Total samples 4 4 8

c/f 9.5 10.8 10.2

1974-1960,

'
Total fish 215 192 107
Total samples 31 32 63
C/f 4.9 6.0 6.5,

**ocal is.ngth is militmeters; weight is in $rame.
** Catch per oversiant set.

F ***% sample collected.
!

|
1

** ** FN~
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pg Table 2-54
V

Catch per Unit Effort (C/f) and Mean Lengths and Weights of Steelhead Trout
Collected by Gill Net, Bailly Study Area, 1974-1980

Statism 4 Statism 7
Total Total

Date Catch 5 Imasth*1 SE a h ight * SI Catch * Length ! $3 I Weinht t 52 Catch Samsles C/f
1974

May 26 2 536.h 1 41.7 1556.5 1 440.5 1 191.0 + 0.0 64.0 1 0.0 3 2 1.5Ja 0 - - 0 - - 0 2 0.0
Aug 3 ,773.0 + 14.7 5065.7 + 614.0 0 - - 3 2 1.5wt4 0 - - 0 - - 0 2 0.0
Oct 26 2 368.0 + 16.9 679.0 + 120.2 6 345.0 + 15.3 - 8 2 4.0
Nov 18 17 06.0 7

~

13 37Total fish 24
~ 27.6 702.0 7 118.3 6 385.0 +~ 15.7 - 23 2 11.5

Total a g les 7 7 14C/f ** 3.4 1.9 2.6

1975
Mar ~ *** - - *** - - *** *** ese
Apr 17 0 - - 0 - - 0 2 0.0May 22 0 - - 0 - - 0 2 0.0Jun 18 0 - - 0 - - 0 2 0.0Aug 18 0 - - 4 - - 0 2 0.0
Nov 13 3 350.3 1 62.2 381.4 + 112.5 9 - - 3 2 15

Tetel fish 3 0 3
Total saples 5 5 10
fJf 0.6 0.0 0.5
1976
45) 0 - 0 - - 0 2 0.0Jun 6 0 - - 0 - - 0 2 0.0Aug 12 0 - - 0 - - 0 2 0. 0
Nov 19 0 - - 0 - - 0 0.0*

Total fish 0 0 0
Total emples e 4 8C/f 0.0 0.0 0.0

[ 1977
* / Apr 14 0.0 - - 3.3 - - 0 2 0.0

Jun 11 0.0 - - 0.0 - - 0 2 0.0
Aag 26 0.0 - - 0.J - - 0 2 0.0
Nov 23 0.0 - - 1 491.9 +

Total fish 0.0 1
-

0.0 1725.0 +~ 0.0 1 2 0.5
1

Total semples 4 4 8
C/f 0.0 0.3 0.1

1978
Apr 23 1 469.0 + 0.0 1249.0 + 0.0 0 - - 1 2 0.5
Jan 17 3 610.3 + 79.32 3386.7 + 813.78 0 - - 3 2 1.5, ,

Aug 19, 21 4 703.0 1 25.04 3121.351 567.50 0 - - 4 2 2.0
Nev 19 0 - - 0 - - 0 2 0.0

Total fish 8 0 8
Tetel samples 4 * 8
C/f 2.0 0 1.0
1979

May 5 0 - - 0 - 0 2 0.0
Jul 15 *** 1 738.0 t 0.0 4250.0 * 0.0 1 1 1.0
Aeg 18 0 - - 0 - - 0 2 0.0

,

Dec 6 2 627.0 1 11.00 3200.0 1 150.00 0 - - 2 2 10
Total fish 2 1 3

l Total samples 3 a 7
C/f 0.7 0.3 0.4

1980
Apr 18 0 - - 0 - - 0 2 3.0
Jun 12 0 - - 0 - - 0 2 0.0
Aug 20 ; - - 0 - - 0 2 0.0
Nov 20 0 - - 0 - - 0 2 0.0

.

Total fish 0 0 0
Total samples 4 4 8
C/f 0.0 0.0 0.0

1974-1980
Total fish 38 22 60'

A Total samples 31 32 63
C/f 1.2 0.7 0.9

*Tetal length in millianters; wight la grams.
**Cecch per overnight est.

**aus semple collected.

. - .
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gTable 2-55
Catch per Unit Effort (C/f) and Mean Lengths and Weights of Coho Sal::lon

Collected by Gill Net, Bailly Study Area, 1974-1980

Station 4 Stacian 7
Total Totala Langth** St.

-x Weight t 53 Catch .a 14nsth + SE a Weight t SE Catch S amples C/f
.Date Catch

1974
my 26 0 - - 0 - . 0 2 0.0
-m 0 - - 0 - . 0 2 0.0
Jul 0 - - 0 . - 0 2 0.0
Aug 0 - - 0 - - 0 2 0.0Oct 4 0 - - 1 640.0 + 0.0 2338.0 + 0.0 1 2 0.5Oct 24 1 745.0 + 0.0 5037.0 1 0.0 0 7 ! 1 2 0.5.
Nov 8 0 - - ,0 - . 0 2 0.0

Total fish 1 1 2
Total suplea 7 7 14C/f ** 0.1 0.1 0.1
1975

nar *** - - *** - - *** *** +.*
Apr 17 31 450.1 + 135.8 1154.1 1 828.2 14 442.9 1 20.4may 22 1 379.0 1. 0.0 496.0 +. 0.0 0 -

883.3 t,112.8 45 2 22.5
- 1 2 0.5Jun 18 0 - - 0 - - 3 .2 0.0

hs8 0 - - 0 - - 0 2 0.0Bev 3 1 698.0 +
Total fish 33

-
0.0 3098.0 +- 0.0 0 - - 1 2 0.5

14 47
Total samples 5 5 10C/f 6.6 2.8 4.7

1976
4r7 0 - - 1 428.0 + 0.0 792.0 + 0.0 1 2 0.5Jun 6 0 - - 0 0 7 0 2 0.0
an8 17 0 - - 0 - - 0 2 0.0
h 19 0 - - 0 . . 0 2 0.0

Tud fht 0 1 1
Total samplea 4 4 g
'C/f 0.0 0.3 0.1

1977
e r le 1 411 1 0.0 538 + 0.0 7 +99.1 1 42.08 1023.0 : 105.04 8 2 4.0
Jun 11 0 - - 0 - - 0 2 0.0
ang 26 0 - - 0 - - 0 2 0.0
nov 23 0 - - 0 - - 0 2 0.0

2stal fish 1 7 8
Total samples 4 4 8

C/f 0.3 1.8 1.0

1978
Apr 23 8 488.5 + 9.70 1390.4 + 66.30 1 470.7 + 22.92 1112.3 + 112.00 11 2 5.5
Jun 17 2 520.5 5 37.30 1746.55385.50 9 576.8 + 9.17 2424.2 3 130.04 11 2 5.5
Aug 19. 21 0 - - 0 - - 0 2 0.0
new 19 1 305.0 3 0.0 298.0 2 0.0 0 - - 1 2 0.5

Total fish 11 12 23
Total samplas 6 4 8

C/f 2.8 3.0 2.9

1979
nay 5 0 - - 0 - - 0 2 0.0
Jul 15 *** . .

0
. . 0 1 0.03

0 2 0.0ans 18 0 - .

0
. .

0 2 0.0Dec 6 0 - - - -

Total ft.sh 0 3 0
Total samples 3 4 I

C/f 0.0 0.0 0.0

1940
apr 18 0 - - 6 5C4.0 + 7.9 1056.7 + 77.5 6 2 3.0
Jun 12 0 - - 1 567.0 + 0.0 1902.0 ; 3.0 1 2 0.5
em4 20 2 710 1 35.0 3778 + 184.0 1 716.0 + 0.0 3962.0 1 0.0 3 2
Bev 20, 2 217 +, 1.0 89 _ 4.24 1 422.0 + 0 ; 928.0 + 0.0 3 2

Total f4sh 4 9 13
Total saucles 4 4 6

C/f 1. 0 2.3 1.6

1974-1960
Total fish 50 44 94
Total samples 31 32 63
C/f 1.6 1.4 1.5

* Total length la millf== tars; weight la grams.
** Catch per overnight set.

.+ a. .-p ta cou.c t.4.
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(VD Overall (1974-1980) salmonid catches were higher at Station 4 (warm water
station) than at Station 7. High catches of lake trout, the most numerous

salmonid in the study area, usually occurred during the cooler fall months;
however, highest 1980 catches were in August. Highes catches of other sal-
monids usually occurred during spring and summer but in 1980 catches were also
highest for the other salmonids in summer and fall.

No salmonids were collected by beach seine during 1980. Brown trout have been
collected by beach seine in 1974 and 1979; chinook salmon in 1974, 1975, 1977,
and 1978; and steelhead trout in 1974.

Mean total lengths of salmonids collected during 1980 were similar to those

in previous years.

I

2.5.4.4.3 Food Habits. Most of the salmonid stomachs examined during 1980

were lake trout. These evaluations were to determine the food habits of adult
salmonids collected during 1980. Adult salmoaids fed almost exclusively on
fish, some of which were identified as alewife, rainbow smelt, and sculpin
(Table 2-56). The most important food was rainbow smelt. Seven juvenile

chinook salmon examined from 1978 indicated insects were the primary food
*

item in the diet (Texas Instruments 1979a). Data presented for fish collected

during 1979 were consistent with those of previous years (Texas Instruments
19 76 a , 1977, 19 78, 19 79 a) .

Table 2-56

Food Habits of Adult Salmonids, Bailly Study Area, 1980

Length Range - 509-845 millimeters
Stomachs Examined - 15
Stomachs Esty -1

1 Occu rrence *bundance Volume.

Nrm
Food Item No. % No. % mt % Index

Fish
Unid. Fish 1 28.57 1 2.04 9.9 3.91 14.25
Alewi fe 1 7.14 3 6.12 2S.0 11.06 1.12
Alewi fe 5 35.71 6 12.24 131.7 52.01 4.75

; Rainbow smelt 7 50.00 8 16.33 72.0 23.44 43.58'

Cottus sp. (juvenile) 1 7.14 1 2.04 1.6 0.63 0.56'

Insects
Coleoptera 2 14.29 5 10.20 1.2 0.47 6.15
Lepidcotera 1 7.14 25 51.02 3.8 .50 0.56'

g Lepidoptera 1 7.14 0 0.0 0.0 0.0 0.56
~ / Othe rs

Digestive matter 2 14.29 0 0.0 5.0 1.97 28.49

! -
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g2.5.4.4.4 Condition and Parasitism. The mean condition factor for brown

trout collected during 1980 was similar to that of 1979 and highest of all

years. The mean condition factor observed for lake trout was lower than 1979

but similar to all prior years (Table 2-39). Chinook salmon condition factors

were similar to condition factors of fish collected during previous years. No

steelhead were collected during 1980. No external parasites were observed on

salmonids collected during 1980.

2.5.4.5 Other Species. No other fish species were collected by gill net

during 1980 in the vicinity of the Bailly study area.

2.5.5 COMMERCLiL AND SPORT FISHING. Commercial and sport fishermen have

been active in the Bailly Generating Station vicinity. Texas Instruments (1973) ,

1976) reported that three commercial fishermen used the Bailly area in 1974

and 1975, fishing primarily for yellow perch. There was only one cet:mercial

operation in the Bailly area in 1976 and 1977, and apparently no commercial

fishermen have operated in the area since 1977. Past commercial fishing rec-

ords for the Indiana water of Lake Michigan indicated that yellow perch was

the dominant species taken (Table 2-57) . This single commercial fishing op-

eration during 1976 and 1977 was conducted from Burns Ditch by a single gill
net tug, the STELLA POLARIS, owned by the Westerman Brothers. They set their
nets at varying depths and locations, depending on the time of year, but did

not set nets within the 15.2-meter (50-foot) depth contour. Thus, their fish-

ing operation was excluded from the Bailly study area.

Table 2-37

Lake Michigan Ccmmercial Fishery * Reported Catch in Founds (1970-1980)

Scecies 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 ioqe

Late trout 8,079 25,790 13,903 8,400 8,003 12,929 5,551 1,541 405 306 199
9 72 53 29 S7 69 154 -Breen trout - - -

Steelhead - - - - 13 - - - - - -

Cono 3,227 5.08J 1.157 218 12 1,050 116 1,036 1.579 341 944

Chinook - - - 9 4 29 - 64 59 - -

Chues 74,390 29,489 38,262 35,668 4.401 910 1,641 1,244 8.619 596 2,515
shitefish 3.816 22.5:6 999 868 111 172 155 600 890 302 1,;59

Svo ers 31,598 208,984 17.559 12.255 9,013 9,269 4.041 2,183 3.511 2,692 6.425
vello,o,eth 205,764 333,850 340,5C7 257,883 176,338 153,799 176,2S6 155,310 91,988 170.98a 17s.403
Smelt 239 43,642 9,466 '6.418 7.852 5,463 1.365 3.770 1.195 2,259**

1.5 -Burtet - - - - - - - - -

3 10Catftsn - - - - - - - - -

152,000 213,385 185,063 193,382 156,439 111,341 125,578 187,714
Total production 334,600 '84,355 421 '

->

*
!mliana Oeot. 'lat. Resources (1979).

" freer on printout.

,
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Fishing is a highly popular sport in the Bailly vicinity and in all nearshore

Indiana waters of Lake Michigan. Texas Instruments' field crews have observed

many boats trolling in the Bailly study area and in the vicinity of the Bailly

Generating. Station discharge. Other fishermen have been observed along the
flume structure, where bow hunting for carp and hook-and-line fishing for carp,

sal =onids, and catfish are popular. The Indiana water of Lake Michigan has

seven access sites with boat-launching ramps; three are located along Burns

Ditch, two are in Michigan City, one is in Gary, and one is in East Chicago.
;

Additionally, the Port of Indiana was recently opened to shoreline fishing on<

a limited basis. Sport fishermen from these areas primarily fish for salmonids

(coho and chinook salmon, and lake, steelhead, and brown trout), yellow perch,
and smallmouth bass. The total sport catch from Indiana waters of Lake Michigan

in 1975 was 83.8 percent coho salmon, 5.0 percent chinook salmon, 4.0 percent
yellow perch, 3.9 percent lake trout, 2.1 percent steelhead trout, 1.0 percent

'

brown trout, and 0.2 percent smallmouth bass (Koch 1975).

2.5.6 POTENTIAL DISRUPTION OF RARE AND ENDANGERED SPECIES. Fish con- '

sidered to be endangered or threatened in Indiana are listed in Table 2-58.

j Specimens denoted with an asterisk were listed by J.L. Janisch, fisheries

staff specialist, Indiana Department of Natural Resources. Those specimens

bearing two asterisks also were listed by Janisch and are recognized by Miller

(1972) as well. Those specimens having three asterisks were not noted by

; Janisch but are considered rare or endangered in Lake Michigan by Miller (1972) .

i

Ncne of the fish species collected in the Bailly study area were identified by

Janisch as endemic to Indiana or considered indigenous to Indiana waters of ,

Lake Michigan. Of the species known to be endangered in Lake Michigan but not
,

| cn the Indiana list, only lake sturgeon has been collected in impingement

! studies at Lake Michigan power plants; none were found to be either impinged

I or entrained at the Bailly Generating Station during the Texas Instruments

316(b) study (1976) or collected in gill nets or beach seines. The five core-
~

gonid species listed are deep-water forms and are not expected in the shallow

] waters of the Bailly Generating Station vicinity.

,

n<

b
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hTable 2-58

Rare, Endangered, or Threatened Fish Species in Indiana

Eastern sand darter * Ammocrypta pellucida

Spring cavefish * Chologaster agassizi

Northern cavefish ** Amblyopsis spelaea

Southern cavefish ** Typhlichthys subterreaneus

Silverband shiner * Notropis shumardi

Ribbon shiner * Notropis fumeus

Popeye shiner * Notropis ariommus

Crystal darter * Ammocrvpta asprella

Stargazing darter * Pereina uranidea

Gilt darter * Percina evides

Spotted darter * Etheostoma maculatum
Harlequin darter * Etheosto=a histrio

Tippecanoe darter * Ethoestoma tippecanoe

Spottail darter * Etheostoma squamiceps

Redside dace * C11nostomus elongatus

Rosefin shiner * Notropis ardens

Swamp darter * Etheostoma swaini
Blue sucker ** Cycleptus elongatus .

Ohio River muskellunge ** Esox masquinongy chioensis

Bluebreast darter * Etheostoma camurum
Variegated darter * Etheostoma variatum
Lake sturgeon ** Acipenser fulvescens

Longj aw cisco** Coregonus alpenae

Kiyi*** Coregonus kiyi

Shortjaw cisco*** Coregonus zenithicus
!
! Blackfin cisco*** Coregonus nigripinnis

Shortnose cisco*** Coregonus reighardi

l

*According to Janisch 1976 (see text).
**According to Janisch (1976) and Miller (1972) .

*** Rare and endangered in Lake Michigan (Miller 1972) .

2.6 WATER OUALITY

2.6.1 INTRODUCTION. As discussed in previous annual reports, the Great

Lakes have been a focal point of scientific interest since the IS00s because,

as stated by Beeton (1970), they represent "the most important single factor
for the settlement, growth and development of the mid-continent of North
America." Multiple-purpose use of the lake waters has created a number of
proble=s since the 1800s including collapse of fisherias, changes in species

composition of primary and secondary trophic levcl organisms, and changes in
water quality.
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() With the realization that change was occurring came the establishment of water

quality standards for Lake Michigan and other lakes. These standards will be

used as the reference base herein. Criteria for Lake Michigan and other water

bodies in Indiana are listed in Table 2-59.

In the present study, Lake Michigan water quality was characterized through the

analyses of five major groups of parameters, as listed in Table 2-60.

Samples were collected furing 5 months over the period of April 1980 through

January 1981. Data derived from these samples will be compared with data col-

lected during the previous survey years and with the Lake Michigan water quality

standards (as outlined in Table 2-59).

2.6.2 METHODOLOGY . All water quality samples in the Bailly study area
were taken in duplicate using a 6-liter Van Dorn sampler (for water samples),

a J-Z sterile water sampler (for bacteria samples), and an Ekman dredge (for

sed iment samples) . Samples from the ash-settling basins (stations 13 through

16), the natural ponds (stations 17 through 20), and Cowles Bog (Station 21)
b)
N' were collected at mid-depth (sediment samples were from the substrate) . Lake

Michigan samples from locations along the 15-foot contour (stations 1, 4, 7,

and 10) were collected from 1 meter below the surface. Lake samples along the

30-foot contour (stations 2, 5, and 8) were collected 1 meter below the sur-

f ace and 1 meter above the bottom, and lake samples along the 50-foot contour

were collected 1 meter below the surface, at mid-depth, and 1 meter above the

bottom. Samples at stations 11,12, and 22 were taken from 1 meter below the

surface.

During the sum =er and fall of 1980 the ash-settling basins were being drained

and lined by NIPSCo. As a result, sampling of the four stations in these ponds

and the two stations in Pond B varied between sampling periods. During April,

all stations were sampled; however, in June, August, and November, no samples
a

could be collected at ash-settling pond stacions 14 and 15. In August and

November, Pond B was dry (stations 17 and 13) with no samples collected.

All sam'les were preserved and processed following Standard Methods (APHA 1975

() and EPA 1973) techniques. Table 2-60 lists the sample locations, method, and

accuracy of individual analyses performed during the study.
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Table 2-59

Water Quality Values Defined by the Indiana Stream Pollution Control Board,
or USEPA and Applicable to Lake Michigan in the NIPSCo Bailly Study Area

General Water Quality Units Indiane, tF"3 or EPA Levels

Alkalinity mg/t 30-500 ra .ge, wnatever is of natural origin **
Calcium mg/t No limits defined
Chlorides mg/t 20 single values. 15 monthly average *
Chlorine mg/t .002 mg/ t"
Conductivity mhos <800-1200 micromhos/cm (at 25'C)*
Color APHA units 15 single value maximum. 5 monthly average *
Dissolved oxygen mg/t Not 57 mg/t*
Fluorides og/ Not to exceed 1.0 at any time *
Hardness mg/ 0-5000 range, natural origin"
Magnesium mg/ No limits defined
Ooor odor uits pos-neg Single value 8 - daily avg 4*
pH pH units 7. 5-8. 5 *
Potassium mg/t No limits defined"
Sodia mg/t No limits defined **
Total dissolved solids mg/t 172 (Lake Michigan monthly avg) 200 daily max *
Total suspended solids mg/t Should not reduce the depth of the compensation

for pnotosynthesis by more than 10t.
Sul fate mg/t 50-single value; 26-monthly average *
Water temperature C 3*F above existing 1000 ft from discharge or

45' (Jan-Mar) 55' ( Apr) 60* (May) 70* (Jun) 80*
(Jul-Sep) 65* (Oct) 60* (Nov) 50' (Dec), which-
ever is lower *

Turbidity FTU None other than natural origin *

Aquatic Nutrient

Ammonia mg/t 0.05 single value. 0.02 monthly average *
Nitrates ag/t 10 mg/ t*"
Mitrites mg/t No limits defined **
Organic nitrogen og/t No limits defined"
Orthophosphate sg/t No limits defined - presumably less than total P.
Total phosphorus ag/ t 0.04 single value. 0.03 monthly average *
Silicates ag/t No limits defined

Trace Elements
Arsenic, total mg/t Not to exceed 0.05 at any time *
Cadmium, total mg/t Not to exceed 0.01 at any time *
Chromium, hexavaient og/t Not to exceed 0.05 at any time *
Chtmatum, total mg/t Not to exceed 0.05 at any time *
Copper, total m/t 1.0**
Iron, soluble n3/ t .30 single value; .15 monthly average *
Iron. total mg/t 0.3 domestic supply; 1.0 freshwater aquatic life"
Leed, total mg/t Nct to exceed 0.05 at any time *
*nganese, total mg/t 0.05 "
M rcury, total mg/t Not to exceed 0.0005 at any time *
Mickel, total ag/t 1/50 96 hr TL50 - w.5-2 mg/ t***
Selenius, total ag/t Not to exceed 0.01 at any time'
Vanadium, total mg/t No limits defined **
Zinc. total ag/t 5"

Indicators of Industrial and
&ganic Cantamination

Bacteria, fecal califore #/100 mt 20/1JO (Lake Michigan open water 200/100 mt at
beaches based on geometric mean of 5 samples *

Bacteria, total colifore f/100 m No limits defined"
Biochemical oxygen demand mg/t No prescribed limits
Osamical oxygen denand mg/t No prescribed limits

Cyanide mg/t Not to exceed .01 at any time *
Hexane, soluble material mg/t No limits de inedf

Phenols ag/ t .003 single value; .001 monthly average *
Rethylene blue active sub- og/t No limits defined

stances
Total orptnic carbon mg/ t No prescribed limits **

* Indiana Arqu14 tion SPC 44-2 (1978)
" EPA Water Quality Criteria Data Book (1976)

*"tPA National Interie Primary Orinking Water Regulations Implementa' ion (1978)
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g) Table 2-60(
v

Water Quality Parameters Measured in Bailly Study Area

|
' Method assurasy- Perenntee Station

&QUATIC

Water Chemistry and Bacteriology
Ceneral Water Quality

Alkalinity, total 1-21 Titration it at 100 as/t
Calcium, soluate 1-21 exc 12 Atomic abeerption !O.05 ag/t
Chloride, total Atto analysie 2/31 at 5 mg/ t

Candoctance, specific Coaduativity briden 52 at 50 kamoe .

Onygen, diseelve.1 1-21 wtakler and polara- 20.1 as/t
graphis

Oxygen, saturation 1-21 Calculation N/A
odor, threshold 1-21 exc 12 Threshold N/A
Magnestua. soluble 1-21 exc 12 Atomic absorption to.004 as/t
Hardness 1-21 exc 12 Titration 2.9% at 232 as/t
pu l-21 Electrode 20.1 pH

Potassium, soluble 1-21 exc 12 Atomic absorption 20.005 mg/t

Sodium, soluble 1-21 exc 12 Atomic absorption to.005 ss/t
Dissolved solida, totaa 1-21 exc 12 Gravimetric 41 at 100 as/t
Suspended solids, total 1-21 exc 12 Gravimetric 42 at 100 ag/t

Sulfate 1-21 exc 12 Colorimetrie 31 at 100 mg/t

Temperature 1-21 Thersoneter to.1*C
Turbidity 1-21 Nephelosetric N/A
Color, true 1-21 exc 12 Standard filters N/A
Fluoride, soluble 1-21 exc 12 Distillation 61 at 800 ;,g/t
Aquatic Nutrients

Ansonia, soluble 1-21 Auto analysis 0.311 at 8 aat/tN
Nitrate, soluble 1-21 Auto analysia 0.59% at 2.5 . gat /tM
Nitrite, soluble 1-21 Auto analysis 0.591 at 2.5 . gat /tN

Organic nitrogen, total 1-21 Auto analysis 1.25% at 50 mg/tM
Orthophosphate, soluble 1-21 Auto analysis 1.981 at 2 ,, gat / L P
Phosptcrus, total 1-21 Auto analysis 0.891 at 30 mg/IP

Silica, soluble 1-21 Auto analysis 0.361 at 5 mg/tSiO2

(,/ Trace Elements

cadmium, total 13-21 Atomic absorption 20.005 as/t
Chroalue. soluble hexavalent 13-21 Auto analysis to.let at 0.10 mg/L'

Chromius, total 13-21 Atomte absorption 20.002 as/t
Copper, total 13-21 Atomic absorptiva to.03 ag/t

. Iron, soluble 13-21 Ateate absort-Lon 20.05 mg/l
' Manganese, total 13-21 Atomic absorption 20.01 as/t

Mercury, total 13-21 Atomic absorption 20.0002 as/t
'

Nickel, total 13-21 Atomic absorption to.05 mg/l

Zinc. total 13-21 Atoalc absorption 20.01 as/t
Lead 13-21 Atomic absorption to.01 as/t

-

Indicators of Indiastrial and
Jrmante contantnation

Bacteria, fecal colifore 13-21 Membrane filter N/A
Bacteria, total califors 13-21 Membrane filter N/A
giochemical ervgen emand 13-21 Winkler and polaro- 20.1 as/1

graph c
Hexane-soluble sacer141s 13-21 Hexane estraction N/A
Organic Carbon. total 13-21 Combustio. - 1R N/A

I Phenols 13-21 Chlorof ort e xtrac tior to.0001 ag/t

Methylene Blue-Active Substance 13-21 Spectrophecometric 20.02 as/t
Cyanide 13-21 Cyanide 4.st111ation 20.005 mg/L

r

i Cheatcal oxygen Oemand 13-21 Titratica !0.1 as/t
|

Sediment

Cadmium, total 13-20 Atomic absorption 20.005 mg/t
Chroalue, total 13-20 Atomic absorption 20.07 zg/t

Copper, total 13-20 Atomic absorption 20.03 ag/L
Iron, total 13-20 Atomic absorption to.05 mg/t

Lead, total 13-20 Atomic absorption 20.06 as/t
Manganese, total 13-20 Atcaic absorption to.01 as/t
Mercury, total 13-20 Atomic absorption 20.0002 as/t

(flamelaes)
Nickel, total 13-20 Atomic absorptien 20.05 mg/t
Selenium, total 13-20 Atoalc arsorption 20.0003 as/t

,

Vanadim . total 13-20 Atomic absorption 20.002 ag/t
j ,

13-20 Atomia absorptien +0.01 as/t
g

== * . - 2 t ne , tet elI

fAutoanalysis tr1.**' at 2 vsat/s~ *Phosphorum. total 13-20

,V)
--
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2.6.3 RESULTS. Results of monthly analyses for the 1979-1980 survey in h
the Bailly study area have been presented in previous quarterly reports (Texas
Instruments 1980b, 1980c, 1981a, 1981b). These parameters are presented by
month in the follcwing five classes:

General water quality parameterse

e Aquatic nutrients

e Trace elements

Indicators of industrial and organic pollutione

e Sediments

2.6.4 DIS CUSSION

2.6.4.1 General Water Ouality Parameters. Water temperature, one of the

easiest and most commonly measured parameters in natural waters, has signifi-
cant effects on aquatic organisms. Mean monthly temperatures for Lake Michican,
the Bailly Station discharge, and the nearshore ponds are presented in Figure
2-32. Lake Michigan temperature normally peak in July or August, with the high-
est temperature recorded over the 6-year study period being 23 C in August 1979.

Discharge temperatures during 1980 ranged frou 1* to 8*C above embient Lake

Michigan temperatures at the surface. A 316(a)(b) study conducted in 1976

(Texas Instruments 1976b, 1976c) indicated a mean discharge AT of 7.9*C.
Thermal stratification was observed in August 1980, when an approximately 6*C

ST was recorded between the surface and bottom at the 50-foot depth contour.

No thermal stratificatien was observed during the remainder of the 1980 sam-

| pling period.

During 1980, the interdunal ponds and Cowles Bog reached maximum temperatures

in August with a range from 24.0* to 26.7*C. Minimum temperatures were re-

corded in November 1980, ranging from 4.0* to 3.0 C. Temperatures are measured

only quarterly (monthly in 1974 and early 1973), although pond temperatures

fluctuate daily because of their ability to gain or lose heat more rapidly than

larger water bodies such as Lake Michigan. Year 7 (1980) results were similar

to those of years 1 through 6; i.e., the temperatures of the smaller water

bodies were generally higher than the lake (excluding discharge temperatures) .

**'''"**9' "P2-170
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Ponds war =ed sooner in the spring and cooled sooner in the fall. Based on

the higher surface-to-volume ratios of the ponds, these changes were not un-

expected.

Oxygen content is as important to the aquatic community structure as tempera-

ture; water which is low in dissolved oxygen can harm fish and other acuatic

life. An absence of dissolved oxygen brought on by the accumulation of oxidiz-

able naterial can result in anaerobic conditions, especially near the bottom

of the water column. Oxygen content may ba modified by such f actors as tem-

perature, phytoplankton composition, sunlight, nutrients , and decomposable
organic matter (Reid 1961) . Solubility of oxygen increases with decreasing

temperature and vice-versa. Indiana standards call for not less than 7 milli-

grams per liter of oxygen for Lake Michigan (Indiana Reg. SPC 4R-2) .

Oxygen content in Lake Michigan in the vicinity of Bailly Station during 1980
ranged from 8.0 to 12.8 milligrams per liter and 75 to more than 100 percent
saturation. Average monthly percentage saturation levels were in excess of
91 percent ( April, 99 ; June , 96; August , 91; November, 96 percent) . Oxygen

levels in the interdunal ponds during 1980 were highly variable, ranging from
a low of 1.2 milligrams per liter in Cowles Bog (Station 21) in August to 10.9
milligrams per liter in November in Pond C (Station 19). Percent saturation
values over the same period ranged from 14 to 108 percent. Observed levels in
the interdunal ponds (stations 17-21), with the exception of the extremely low
values at Station 21 in August, are ample for the protection of indigenous

aquatic populations. Low oxygen levels in Cowles Bog are a natural occurrence

for this type of water body.

Acidity or alkalinity of the water, as reflected by pH, is also important.
Maximum productivity generally occurs between pH 6.0 to 8.0, and Indiana stan-
dards set a range of 7.5 to 8.5. The parameter pH, which is expressed mathe-

1
10 H7, s egu a e y e u r ng capacity of the water, a |matically as log

capacity generally controlled by carbonate and bicarbonate ions, although iron |

compounds and silica are also important (Garrels 1965). The pH is altered by I

such f actors as primary production and influx of external acidic or alkaline i
1

ions, and fluctuates through the day as CO2 is utilized or produced. In 1980,

pH in Lake Michigan ranged from 7.2 to 8.8, a range slightly exceeding the h
|

standard.
i

|
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(''/T In 1976 and 1978, the pH in Lake Michigan varied from 7.3 to 8.3 and 7.1 to
s.

8.7, respectively (ranges also exceeding the ISPCB standards), and during 1975,
pH ranged from 6.4 to 8.2; the 1974 pH range was 6.4 to 8.4. As discussed by
the EPA (1976), normal surface water pH ranges from 6.0 to 9.0. Tolerance

limits for most organisms fall between 5.0 and 9.0 (when pH is the only factor

considered [ EPA 1976]), and McKee and Wolf (1963) state that 90 percent of the
waters supporting good fish populations have ranges of 6.7 to 8.3. On these

bases, the pH range described in the Bailly study area is normal and should not

cause any prebl2ms for indigenous species.
.

The pH in the discharge was similar to the open-lake values, indicating that

plant operation apparently does not affect pH. Fond values were lower (i.e.,

more acid) than lake values, as in previous years except 1975, when values were
similar. Values in the settling ponds were much higher (low of 6.6) in 1980

than in most previous years but were similar to those found in 1979 (Texas In-

struments 1980a). The lowest pH values recorded in the settling ponde were

3.9 in 1978, 3.0 in 1977, 3.6 in 1976, 2.8 in 1975, and 3.5 in 1974. The pH

% at Station 21 (Cowles Bog) was generally higher than expected for a bog area,{d
with values ranging from 6.8 to 7.4 (similar values were recorded in previous

years); this is probably due to the location of the station at the edge rather

than center of the bog. Bog waters are generally characterized as being brown

in color, nutrient rich and high in organic material, low in pH, and with little

or no oxygen in deeper areas (Reid 1961). These conditions generally exist at

Cowles Bog, although the bog is also quite shallow and apparently does not be-

ccee anoxic except perhaps under the ice in winter. The conditions observed

| during 1980 were simila to previous years' data for the interdunal ponds in

the 3ailly S tation vicinity.

Alkalinity is the measure of the ability of a solution to neutralize hydrogen

ions and is generally expressed as an equivalent amount of calcium carbonate

(CACO ). This measure is the effect of a combination of substances comprising3

primarily carbonates, bicarbonates, and hydroxides (McKee and Wolf 1963) .

Quarterly alkalinity values in the lake ranged from 50 to 149 milligrams per

liter, well within acceptable standards and comparable to past data. Alka-

g- linity values for control Station 95 in Lake Michigan, plus values for the

L
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nearshore ponds, are shown in Figure 2-33. Alkalinity values at the discharge h
station were similar to lake values. These concentrations are similar to pre-

vious years of this study, and the observed alkalinity levels are adequate for

the maintenance of moderate buffering capacity and should maintain pH within

acceptable ranges.

Alkalinity in the nearshore ponds exhibited much wider variability, and all

ponds except Cowles Bog exhibited generally low alkalinity (values less than

SC milligrams per liter) - an indication of low buffering capacity. Ccwles

Bog levels fluctuated widely from a low of 180 milligrams per liter in April
0to a high of 285 milligrams per liter in November. Similar ranges were ob-

served in past years and appear to be an annual occurrence, although the August

1977 peak was the highest observed to date. Observation of this and other water

quality parameters indicates that the Cowles Bog area may be influenced or main-

tained by runof f. Because of this, the Cowles Bog area is potentially sensitive

and will continue to be closely monitored in the future.

The remaining parameters used as indicators of general water quality are often

considered interrelated in their contribution to the chemical environment of

water. Turbidity and color, suspended and dissolved solids, hardness, calci-

um, magnesium, potassium, sodium , sulfates, conductivity, chlorides and fluor-

ides, and odor will be discussed in groups.

Turbidity is the property of water that causes light to be scattered and ab-

sorbed rather than transmitted in straight lines. The presence of suspended

s)1 ids such as silt, finely divided organic material, bacteria, and plankten

determines turbidity levels. Color is derived partly from dissolved solids

and partly from suspended particulate material. Turbidity in Lake Michigan

i
ranged from less than 1 to 15, while color levels ranged from less than 1 to

16 Platinum-Cobalt units. Values for turbidity were relatively constant

throughout 1980 in both the open lake and discharge waters, continuing a trend
,

'

established in the period of 1974 through 1979, and within ISPCB standards. As

| expected, turbidity and color in the nearshore ponds were generally higher than

in the lake; possible sources of both turbidity and color include organic growth
,

!
'

and decompositicn and/or contributions of organic and inorganic material from

services group2-174
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() outside sources. Dramatically high color levels observed in Cowles Bog (e.g.,
. 290 Pt-Co units in August) probably were the result of high levels of dissolved

organic material. Color observed in the lake generally indicates " clear" water;

the EPA (1971) has described waters below 45 APHA units as desirable for photo-
synthetic activity and lakes with levels of 0 to 5 units as highly transparent.

In natural waters, suspended solids normally consist of silt and clay from ero-

sion, particulate organic detritus, bacteria, and plankton, while dissolved

solids consist of carbonates, sulfates, chlorides, phosphates, and nitrates in

combination with metallic cations such as calcium, sodium, potassium, and mag-
nesium. Suspended and dissolved solids are impertant in the ecosystem where

the suspended solids, which include bacteria and phytoplankton, may be used by

secondary consumers, and where the bacteria and phytoplankton can assimilate

the dissolved solids in the form of nutrients and/or osmotic balancers.

Suspended solids levels recorded in the Bailly study area of Lake Michigan

ranged frem 1.0 to 55 milligrams per liter with lowest overall values in April

and highest values in June. The suspended eclids levels (generally between 5

() and 40 milligrams per liter) in June and August 1980 were slightly higher than
,

; the levels observed in years prior to 1979 (generally less than 5 milligrams

per liter). The suspended solids concentrations have been slightly elevated

during 1979 and 1980. Contributions by runoff or wind action may have been

the cause of the high suspended solids levels. The nearshore ponds exhibited

: Icw levels of suspended solids throughout 1980. Suspended solids levels in

the natural ponds (stations 17-21) were lower during 1980 than during 1979,

similar to years prior to 1979.

|

| Lake Michigan dissolved solids ranged from 86 to 1384 milligrams per liter.

Values were generally similar to those observed during previous years with the

exception of the all-time high value observed in April (Figure 2-34) . Varia-

tions in concentrations of dissolved solids probably resulted from runoff and

i changes in water circulation patterns near the shore as these high April values

were noted from a surface sample and may represent water movement out of the

Port-of-Indiana. Nearshore ponds exhibited a variable pattern in dissolved

solids (Figure 2-35), probably due to such natural processes as .lution and

() runoff, evaporative concentrations, and assimilation of elements in biological

metabolism. The variability and range noted was si=ilar to that noted in
'

vears past.
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p Many factors affect conductance. Concentrations of dissolved solids are most
V

important, and there is usually a high correlation between conductance and

calcium and magnesium ion levels, because the two elements are usually the
most abundant ions in fresh water. Lake Michigan conductance values during

1980 ranged from 189 to 490 micromhos. Ranges of lake conductance values in

previous years were 220 to 580 micromhos in 1979, 242 to 310 micromhos in

1978, 240 to 325 micromhos in 1977, 225 to 411 micromhos in 1976, 182 to 340

micromhos in 1975, and 160 to 340 micromhos in 1974. Values for all years

fell well within ISPCB standards of less than or equal to 800-1200 micromhos.
Conductance values in the ash-settling ponds, Pond B, and Cowles Bog were gen-

erally higher than in the lake; Pond C yielded conductance lower than the other

ponds, similar to the lake. The conductance value fluctuations observed in the
ponds are not unusual for shallow bodies of water, which reflect environmental

changes quicker than larger bodies of water. Values in the ash-settling ponds

appear to be related to coal-ash addition; seepage of water into Pond B from

the ash pond was probably occurring because with draining and lining of the

ash-settling ponds, Pond B dried and no samples were obtained after June 1980.

O)\ Calcium, magnesium, potassium, sodium, and sulfate comprise a group which is

important to the chemical nature of the water, and which plays a role in de-

termining hardness of waters. They are considered together because of their

solubility and because they do not generally form complexes readily (except

calcium, which may precipitate under alkaline conditions, and sulfates, which,

because they are oxidation products, react somewhat dif ferently) . Concentra-

tions of calcium, magnesium, potassium, and sodium iluctuated little during

1980 and constituted a trend of values similar to 1974 through 1979. High

sulfate values (higher than ISPCB standards) were found during November 1980

at stations 10 and 22. Sulfate concentrations did not exceed the ISPCB stan-

dard (50-milligrams-per-liter) in any 1980 samples from Lake Michigan.

! Levels of sulfate continued to be considerably higher in the ash-settling ponds

than in the lake. The levels of sulfate were reduced to near Lake Michigan

levels during June in Cowles Bog and Pond C during 1980. The previous year's

/ U79) high sulfate concentrations in ponds B, C, and Cowles Bog may have re-

i sulted from seepage from the ash-settling pond. With lining of the ash ponds,

-
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b) these high sulfate concentrations were no longer observed in Pond C or Cowles
m.

Bog (Pond B is now dry) . There are no defined ISPCB standards for any of the
above parameters except sulfate. All of the above are found in what are con-

sidered to be acceptable concentrations in lake and discharge samples. Their
concentrations in Lake Michigan appear to be indicative of water of good en-
vironmental quality. Results for all nearshora ponds revealed similar or lower

concentrations of calcium, magnesium, potassium, and sulfates than in Lake

Michigan.

Since the beginning of the study in May 1974 through mid-1978, a trend of in-

creasing sulfate concentrations has been observed in Pond B; however, the sul-

fate levels were lower in 1979 than in 1976-1978. An attempt has been made to

relate concentrations in Pond B to concentrations in the ash-settling ponds,
particularly ash ponds 2 and 3 (stations 14 and 15), which are located directly
across the Bailly Station access road from Pond B. Although a trend of in-

creasing sulfate concentrations was observed in the ash ponds as well as in

Pond B, the relationsnip between the ash ponds and Pond B was not totally clear,
as shown in Figure 2-36. With the sealing of ash ponds 2 and 3, water level

in Pond B has been lowered. This leads to the possibility that seepage was
occurring but with lining is no longer occurring.

Hardness is affected by a variety of ions, primarily calcium and magnesium,

mainly because of the ability of these ions to remain in solution at high con-

centrations. Since relatively small fluctuations (10 to 20 percent) in calcium

( and magnesium concentrations were observed in the lake, the result was rela-

tively constant hardness for 1980, as in previous years. Hardness fluctuated

more in the nearshore ponds than in Lake Michigan, as expected, based on wide

variability in ionic concentrations. Variability was greatest in Cowles Bog,

ranging from 128 to 222 (Appendix G).

!

Chlorides and fluorides were found at low concentrations similar to past years

in both Lake Michigan and the interdunal ponds. Fluoride levels have remained

below 2 milligrams per liter from 1974 through 1980. Levels were less than 0.5

milligram per liter in all samples except in the ash-settling ponds during

November.
! n
,

v
L
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Odor, the last general water quality parameter to be considered, is restricted gg
by Indiana standards to being less than 8 units for a single value or a daily

average of 4 units. The method for obtaining these values is to dilute the

original sample with odor-free water and smell it. A value of 4 indicates a

sample having a detectable odor after dilution to one fourth of its original

concentration. This was done for November samples only from the Bailly vicin-

ity, with values being reported as positive (mean value 4 or greater or single

value(s) of 8 or greater) or negative (no detectable odor) . Results for Novem-

ber 1980 were similar to previous years' results. Lake samples had virtually

no odor and were reported as negative in all but one case. Some settling pond

samples had odor, and one sample from natural pond C had detectable odor, ex-

ceeding ISPCB standards. Undoubtedly these odors are due to decomposition of

organic material. The natural pond waters and those from Cowles Bog usually

have had odors in the past. The odors present in the ash pond waters most

probably originated from the ash material which was added.

2.6.4.2 Aquatic Nutrients. Nineteen elements have been reported as being

essential nutrients for aquatic plants: boron, carbon, calcium, chlorine, co- ||
balt, copper, iron, hydrogen, potassium, magnesium, manganese, molybdenum,

nitrogen, sodium, oxygen, phosphorus, sulfur, vanadium, and zine (AWWA 1970).

In this group the less common elements are as essential for plant growth as

are the more common ones -- carbon, hydrogen, oxygen, nitrogen, and phosphorus.

The =ajor nutrients considered in the Bailly Nuclear study were phosphorus

(orthophosphate and total phosphorus), nitrogun (a=monia nitrogen, nitrate,

nitrite, and organic nitrogen), and silica. Studies by FWPCA (1968) have

shown that a=monia, total phosphorus, and silica are not heavily concentrated

in the nearshore areas of southern Lake Michigan. The potential effect of ad-

ditions of these elements, particularly phosphorus and nitrogen, is as follows

(from Schelske 1971) :

e Increase in plankton biomass

e Decreasing water transparency

Changing water color (apparent) |e
|

Oxygen depletion in the hypolimnione

e Changes in species composition

|

|

l
1

**'"i " I' "A |
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(~h These effects are generally considered undesirable, as they change the eco-O
system, reduce recreational opportunities, increase costs for water treatment,

and reduce or destroy aesthetic values. Conclusions from studies of Lake

Michigan (Schelske 1971) are that 1) silica depletion will become an in-

creasingly serious problem (values of less than 0.1 milligram per liter were

reported as early as 1969 in southern Lake Michigan by Schelske (1971); 2)

phosphorus additions have caused an increased demand by diatoms f ar available
soluble silica supplies; and 3) because of conditions 1 and 2, Schelske pre-

dicted a possible shif t from diatom-dominant populations to increasing green-

and blue-green-dominant populations. An examination of the 1979 and 1980 phy-
toplankton data from the vicinity of Bailly Station shows that such a shif t may

indeed be occurring. While diatoms remain the biovolume dominant, green and

blue-green algae dominated the density during all seasons in 1979 and 1980.

Silica (SiO ) is a common component of natural waters. Silica is important,2

since diatoms must incorporate silica into their frustules during reproduction.

Unlike many other minerals, silica does not appear important in the composi-

tion of animal or plant protoplasm.(q/
As mentioned, silica concentration has decreased in Lake Michigan since the

early 1900s, and silica now is found primarily offshore, away from the pro-

ductive nearshore zone. The downward trend in silicates in Lake Michigan is

shown in Figure 2-37. In the vicinity of Bailly Station, silica concentra-

tions during 1980 ranged from 0.10 to 1.33 milligrams per liter; 1974 through
,

1978 data yielded similar ranges, although mean values did fluctuate by month,

as shown in Figure 2-38. Average silica concentrations were similar to those

of 1979 and slightly higher than in 1977 and 1978 (Figure 2-38) .

Silica was found at similar levels in the interdunal ponds as in Lake Michigan

(Figure 2-39). Values in ponds B and C tended to be low throughout the year

(Pond B was dry af ter June sampling) . Values in Cowles Bog were erratic,

ranging from 5.4 to 27.6 milligrams per liter.

O
V
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Figure 2-37. The Downward Trend in Silicate Concentrations in Lake Michigan g
during the Period 1962-1975 (From Verdium, 1977 -- data compiled
from 1962 data of Risley and Fuller [1965], 1970 data of
Schelske and Roth [1973], and 1971-1975 data collected by NALCO
Environmental Sciences f ar Commonwealth Edison Company)

Phosphorus occurs in many forms in aquatic ecosystems. The fully oxidized

state, phosphate, is the principal form of naturally occurring phosphorus com-

pounds. Orthophosphate (?0 3) is generally the least abundant nutrient in4

natural waters, although it is the active component involved in growth of green

aquatic plants. Considering the principal forms of phosphorus, dissolved ortho-

phosphate makes up only 0.21 percent of the total, while particulate phosphorus

represents 98.5 percent of the total. Concentrations of orthophosphate and

total phosphorus in Lake Michigan during 1980 ranged from <0.001 to 0.725 mil-

ligram per liter and <0.002 to 1.09 milligram per liter, respectively. These

total phosphorus values were observed in April and may have been caused by
sample bottle contamination (see Appendix Table G-7) . Other values (those not

believed contaminated) were cocparable to 1975 through 1979 Lake Michigan levels.
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r''} Phosphorus (orthophosphate and total) loadings in the nearshore ponds were
'''

generally similar to those in the lake. Concentration varied from <0.002 to

0.127 milligram per liter for orthophosphate and <0.002 to 0.155 milligram per

liter for total phosphorus. Ranges of orthophosphate for previous years were

similar or slightly lower as shown in Figure 2-40. Values were high in ponds

B cnd C in June, but decreased to lower and fairly constant levels in the other

months. Levels in Cowles Bog increased from April through August then decreased

in November with no extremely high levels as observed in some previous years
(Figure 2-40).

The remaining major nutrient measured in the Bailly Station study was nitrogen,

which exists in several forms in the aquatic ecosystem, including dissolved

nitrogen gas (N ), ammonia nitrogen (NH +), nitrate salts (NO ') ' "I'*It"2 4 3

INO ' , ions, tnd organic nitrogen compounds (primarily attributable to the2

presence of aquatic life). ihe community structure of the aquatic ecosystem

can be influenced by the concentration of the above forms, which commonly are

made available to the aquatic ecosystem through biological processes (such as

73 nitrogen release, denitrification, nitrification, and nitrogen fixation) . Most

k-) of the nitrogen other than gaseous N2 is in the form of organic nitrogen (Sau-
chelli 1964, as recorded from AWWA 1970) . Inorganic nitrogen forms seldom ex-

ceed concentrations of a few milligrams per liter in surface waters, although

they may reach 100 parts per million in ground waters. The concentrations of

nitrogen in the water varies widely in the U.S., ranging from 0.1 to 3 milli-

grams per liter. ISPCB or U.S. EPA standards permit the following maximum

levels:

A=monia - 0.05 milligram per liter

Nitrates plus nitrites -- 10 milligrams per liter

Total organic nitrogen - no limits set

Of the nitrogen found in nature, organic nitrogen, as mentioned, is the pre-

dominant form followed closely by nitrate nitrogen (Hutchinson 1957) . This is

particularly true in the summer because of rapid incorporation of ammonia and

nitrite nitrogen by green plants as organic nitrogen and because of the more

complete nitrification occurring at that time.

l

t
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[~) A=monia nitrogen concentrations in Lake Michigan gene: ally decreased f.am
\J

April through November (Table 2-61) . Somewhat similar trends were observed

in past years with lowest values usually during August. Values for ammonia

exceeded ISPCB standards during April at many stations and during August at

a few ctations; ammonia values have exceeded ISPCB standards in portions of

all previous years. Power plant cperation has seemed to have little apparent

relationship to these excessive values. The levels observed during April 1980

should not endanger any indigenous f auna (EPA 1971) .

During the past 6 years, ammonia values were high at many pond stations, in

rose cases exceeding standards several fold. These levels were due primarily

.o microbial activity on detritus and possibly the introduction of ammonia

from external sources. The excessive values in the ponds were probably of

I natural origin, as from decomposition products.

High levels of ammonia were noted during April, June, and August 1980. This
was dif ferent than during 1979 when extremely high concentrations of ammonia
were observed in the nearshore ponds. The values observed during 1980 are not

in excess of the 0.29 to 0.41 milligram per liter levels noted by 3all (1967)

as being lethal to lake trout and yellow perch (Neither of which are thought

to be found in the ponds) in 2 to 7 days (LD50 or 50 percent death in 2-7 days).
Other species (e.g., green sunfish or bluntnose minnow which could potentially
be in the pond) are not as susceptible to these concentrations (Henderson et
al.1960, Hemens 1966, Su=cerfelt and Lewis 1967) . Because of the wind-mixing

pctential of these shallow ponds, it is unlikely that toxic levels of ammonia
were reached, and no dead fish have been noted during sample collection.

This same nitrogen load that controlled a=monia levels undoubtedly also af-
fected nitrate and nitrite loadings, total levels of which must be below 10

milligrams per liter by U.S EPA standards. Levels in the lakes and ponds never

exceeded this value during the 7 years. Although nitrate values in Lake auchi-

gan were higher than normal during November 1975, with concentrations at Sta-
tion 5 of 2.80 milligrams per liter and at Station 6 of 2.80 and 3.40 milli-

grams per liter, levels during 1976 and 1977 never exceeded 0.3 milligram per
liter; 1978 values were similarly low and usually below 0.2 uilligram per liter.

pi

V
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QTable 2-61

Concentrations of A=monia, Nitrate, Nitrite, and Organic Nitrogen (mg/.1,
Lake Michigan Control Station 9S and Nearshore Pond Stations 17-21,

Bailly Study Area, 1974-1980

Anunonia Ni trate Ni trite Organic Nitrogen

Year Month 95 Pond 95 Pond 95 Pond 9S Pond

1974 May 0.06 0.li 0.03 1.90 0.006 0.008 0.10 0.31
Jun 0.02 0.06 0.18 0.02 0.006 0.006 0.31 1.22
Jul 0.004 0.53 0.16 0.02 0.005 0.004 0.16 1.82
Aug 0.004 0.11 1.45 0.04 0.007 0.004 0.34 1.25
Sep 0.04 0.49 0.17 0.01 0.005 0.004 0.23 0.98
Oct 0.03 1.22 0.10 0.01 0.004 0.006 0.11 1.45
Nov 0.05 0.81 0.26 0.05 0.005 0.004 0.18 1.16

1975 Feb 0.10 0.66 0.27 0.006 0.004 0.007 0.15 0.77
Mar 0.05 0.12 0.29 0.006 0.003 ' 004 0.05 0.48.

Apr 0.03 0.058 0.27 0.03 0.004 0.002 0.09 0.41
May 0.07 0.060 0.31 <0.04 0.008 0.004 0.20 0.46
Jun 0.04 0.049 0.23 <0.04 0.006 0.002 0.13 0.60
Aug 0.02 0.054 0.18 0.04 0.005 0.002 0.17 0.56
Nov 0.008 0.089 0.13 0.05* 0.004 0.005 0.12 0.67

1976 Apr 0.03 0.112 0.26 0.37 0.004 0.003 0.17 0.28
Jun 0.02 0.430 0.18 <0.04 0.004 0.002 0.05 0.36
Aug 0.01 0.213 0.18 <0.04 0.007 0.002 0.13 0.30
Nov 0.05 0.572 0.14 0.35 0.005 0.005 0.07 <0.04

1C77 Apr 0.02 0.206 0.26 0.06 0.002 v.003 0.18 0.32
Jun 0.04 0.293 0.24 0.11 0.002 0.007 0.14 0.54
Aug 0.01 0.061 0.14 0.01 <0.002 0.002 0.11 0.27
Nov 0.07 0.078 0.21 0.04 0.003 0.002 0.19 0.37

1978 Apr 0.04 0.042 0.25 0.166** 0.003 0.002** 0.71 0.90
Jun 0.02 0.100 0.95 0.103** 0.003 0.009 0.44 0.76
Aug 0.01 0.013 0.15 <0.040 <0.002 0.005 0.23 0.59
Nov 0.04 0.177 0.16 0.060 0.003 0.004 0.31 0.91.

1979 Apr 0.08 0.710 0.26 0.04 .0.006 0.004 0.45 0.34
Jun 0.04 0.315 0.190 0.262 0.009 0.001 0.180 1.32
Aug 0.01 0.113 0.16 <0.01 0.001 <0.001 0.169 2.20
Nov <0.002 1.748 0.14 0.008 0.019 0.041 0.182 2.64

T980*** Apr 0.018 0.08 3 0.25 0.242 0.005 0.010 0.04 0.46
Jun 0.021 0.C82 0.20 0.0C8 0.004 0.006 0.46 1.42

Aug 0.17 0.133 0.27 0.085 0.007 0.005 0.15 0.66
Nov <0.008 0.030** 0.22 <0.002 0.006 <0.002 0.15 0.73

. _ _

*
Sample contamination in three samples; these values were deleted in calculation.

" Sample values belcw detection not used in calculation.
"*

Pond B was dry during August and November with no samples taken at stations 17
and 18 during these months. g
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Higher levels occurred in 1979, however, with April nitrate levels between 0.3,

'w) and 0.4 milligram per liter. This also was the case in 1980 with concentrations

decreasing throughout the year. Concentrations in the interdunal ponds wer2 low,

with only April values at or near the concentrations in the lake. Concentrations

from comparable months (insofar as data were available) of 1974-1979 are shown in

Figure 2-41.

Nitrates occur in very minute o. antities in unpolluted waters (Reid 1961); ap-

preciable quantities of nitrite and characteristic of organic contamination and

decomposition. Highest nitrite concentrations were observed in June 1980. Con-

centrations of nitrite in the ponds were generally 1 wer than in Lake Michigan,

with th exception of the ash-settlit.g ponds during November. These ponds may

receive some nitrite addition via sanitary wastes,
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hOrganic nitrogen is for=ed and degraded primarily by biological action. The

cc=nonly recognized forms of organic nitrogen are proteins and their deriva-

tives -- purines, pyrimidines, and urea ( AWWA 1970) . The concentration of or-

ganic nitrogen can be expected to vary seasonally in natural waters such as

Lake Michigan.

Total organic nitrogen is a valuable indicator of the productivity of a body

of water. Lake Michigan organic nitrogen values in the vicinity of Bailly

Station ranged frca 0.06 to 0.87 milligram per liter during 1980. Values for

previcus years were in the same range. Jalues in the ponds exhibited indivi-

dual ranges from 0.15 to 2.23 milligram per liter: values from the ponds in

previous years, except 1979, were lower. The nearshore ponds, especially
Cowles Bog, exhibited generally higher concentrations and greater fluctuations
than Lake Michigan. The previous years' studies revelaed similar trends.

Observations of the concentrations of the described aquatic nutrients revealed

that the waters of southern Lake Michigan in the study area are environmen-

tally of excelle::t quality and can support diverse aquatic communities; the
nearshore ponds somewhat more enriched, should, and do, support a diverse com-

munity.

2.6.4.3 Trace Elements in Water. Trace elements are as essential to plant

growth as are the more common compounds such as nitrates, phosphates, and sil-
icates. However, just as with the nutrients, an overabundance of a trace ele-
ment can cause prcblems to the indigenous flora and fauna. For example, copper

is important for algal growth at low concentrations but at higher concentra-
tiens causes inhibition. Mercury can beccme concentrated in fish and other
animal tissues and is linked to poisoning and reduced reproduction. Cadmium,

lead, and zine are known toxic uetals to which some plants (such as Typha lati-
folia, broad-leafed cattail) can develop a tolerance (McNaughton et al . 19 71) ,
thus preventing devoid areas in the vicinity of kncwn concentrations of these
elements. Copper, nickel, and zinc have been shown to be toxic to some fish
species by investigators incl" ding Renwoldt et al (1971) and Doudoroff and

Kat: (1953).

O
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With this background and other literature in mind, water quality standards for

the great majority of these elements have been proposed. For the State of ;

Indiana, these have been presented in Table 2-5>. Data collected in the Bailly
*

Station vicinity will be compared weh these standards.

,

Samples for trace element stalysis were not scheduled for collection in Lake

Michigan during the period April 1976 through March 1981. During 1974, cad-

mium concentrations were reported in excess of limits in 7 of the 42 samples

collected in Lake Michigan during October. This is the only known excessive
occurrence. During 1975 and 1976, many of the trace element concentrations

were at or below anal tical detection limits, an indication of water of goodf

quality for existing biota.

The trace element survey in the nearshore ponds revealed no trends, but con-t

stant fluctuations of all values. Iron and mercury were found in concentra-

tions greater than ISPCB limits during 1980. Mercury was found at greater;

than U.S. EPA recommended levels in 1974 and 1975, but did not exceed these

standard levels in 1976, 1977, or 1978 samples. Table 2-62 shows those ele-

ments in excess by month for the 1980 collections. Tables 2-63, 2-64, 2-65,

2-66, 2-67, and 2-68 shcw excessive values for 1979, 1978, 1977, 1976, 1975,

and 1974, respectively. The other element showing values above limits during

past years was iron. During 1978, iron levels were below maximum standards

but were nbove standards in previous years. The source of this element is
,

; airborne input from nearby steel-producing facilities. Coal-thought i

ash deposition is thought to be the cause for the levels in the ash ponds;

subsequent seepage to Pond B is speculated but unproved as the source of man-
ganese in Pond B.

s

Iron has received particular attention. Although lethal levels are est hated
I

by Shaw and Gruskin (1967) as 100 milligrams per liter (for Daphnia manna) and
'

the observed concentrations did not approach this level, concentrations ap-
,

proaching 20 milligrams per liter were obscrved in November 1977 in both Pond B
'

and Cowles Bog, as well as within the ash ponds. Although ash-pond water .ay

i be leaching into Pond B and carrying iron with it, the source of the iron is ;

unclear since concentrations of iron were citiable in 1979 and not always high-

est in the ash ponds nor consistently high in any of the natural ponds. During

1980, the April and June samples from Pond B did not contain excessive iron.

* * " "2-193
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hTable 2-62

Trace Element Concentrations Exceeding Indiana Standards,
Bailly Study Area, April 1980-March 1981

Element Ash Ponds * Pond B** Pond C Cowles Bog

Cadmium Apr

Chromium

Copper

Iron Apr Aug

Lead

Manganese Apr, Aug

Mercury Apr, Jun, Aug Apr, Jun Apr, Jun, Aug Aor, Jun, Aug

Nickel

Zine

No. values in excess 22 8 12 8

Note: No samples required for stations 1-10.
*
Sampling locaticns and nurrbers of samples collected were variable as a result of '

pond lining activities.
O**

Pond B was dry during August and Novemoer, with no samples collected during W
those months.

Table 2-63

Trace Element Concentrations Exceeding Indiana Standards,
3ailly Study Area, April 1979-March 1980

Element Ash Ponds Pond B Pond C Ccwles Bog

Cadmium Apr, Jun

Chremium

Capcer

Iron Apr, Jun, Aug, Nov Apr, Jun Apr, Nov Apr, Jun, Aug

Lead

Manganese Apr, Aug, Nov Apr, Aug, Nov Nov Nov

Mercury Jun

Nickel

Zinc

No. values in exce:s 10 5 3 4

Note: No samples required for stations 1-10.
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es Table 2-64(d) -

I Trace Element Concentrations Exceeding Indiana Standards,
Bailly Study Area, April 1978-March 1979

Element Ash Ponds Pond B Pond C Cowles Bog

Cadmium Apr, Nov, Aug Jun

Chromium

Copper

Iron
Lead

Manganese Apr. Nov

Mercury

Nickel Nov

Zinc

No. values 6 1 0 0
in excess

Note: No samples required for stations 1-10.

d Table 2-65
Trace Element Concentrations Exceeding Indiana Standards,

Bailly Study Area, April 1977-March 1978

Element Ash Ponds Pond B Pond C Cowles Bog

Cadmium Apr, Jun
Aug, Nov

j Chromium Jun, Nov Jun

| Copper

Iron Apr, Jun Aug, Nov Nov Apr, Jun
Aug, Nov Aug, Nov

Lead Aug

Manganese Apr, Jun Nov
Nov;

| Mercury

Nickel
! Zinc

No. values 14 3 1 5

in excess
i

*
Note: No samples required for stations 1-10.
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hTable 2-66
Trace Element Concentrations Exceeding Indiana Standards,

Bailly Study Area, January 1976-March 1977

Element Ash Ponds Pond B Pond C Cowles Bog
.

Cadmium Apr, Jun Apr
Aug, Nov

Iron Apr, Jun Apr, Aug Jun, Aug Jun, Aug

Manganese Apr, Jun Apr
Aug, Nov Nov

Chromium, Aug

Hexavalent
Chromium, Totol Aug

Nickel

No. values 11 excess 14 6 2 2

*
Note: No semples required for statiens 1-10.

O
Table 2-67

Trace Element Concentrations Exceeding Indiana Standards,
Bailly Study Arec, April 1975-March 1976

Stations *
Ele'ren t 1-10 Ash Ponds Pond B Pond C Cowles Bog

Mercury Mar, Jun Jun Nov May

Cadmium Mar, Apr
May, Aug
Nov

Iron Mar, May Mar, Jun May, Apr Mar, Jun
Aug, Nov Jun Nov

Manganese Mar, Apr Mar, Apr Apr, May Apr, May
May, Jun May, Aug Nov Nov

Aug, Nov Nov

Chrcrniuni Nov

No. values in excess 18 8 7 7

*None g
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Table 2-683

(v'1 Trace Element Concentrations Exceeding Indiana Standards,
Bailly Study Area, May 1974-February 1975 '

Stations
Element 1-10 Ash Ponds Pond B Pond C Cowles Bog

Mercury May, Jun May, Jun May, Jun Jun, Feb
Jul, Aug Nov, Feb Nov, Feb
Nov, Feb

Cadnium Oct May, Jun Aug
Jul, Aug
Sep, Oct
Nov

Iron May, Jun Jul, Aug Jun, Jul Jun, Jul
Jul, Oct Sep, Oct Aug, Sep Aug, Feb
Feb Feb Oct, Feb

Manganese May, Jun May, Jun Jun, Jul Pay, Jun
Jul, Aug Jul, Aug Aug, Sep Jul, Aug
Sep, Oct Sep, Oct Oct, Feb 3ep, Oct
Feb Feb Feb

Chromium May, Nov Nov Nov May, Jun
Jul

No. values in excess 1 27 18 17 16

.G
V

During August and November Pond B was dry. Probable sources for the ele.nent
may be airborne input from nearby steel-producing f acilities. Iron concentra-

tions above the standards did not occur in 1978, but occurred in all ponds

during 1979. Only Pond C and Cowles Bog showed iron concentrations in excess

of the ISPCB standards during 1980.

Because of the scattered nature of excess values, the observed high and low

values may be a normal pond cycle. The increases are possibly due to changes

in solubility or to additions from external sources (possibly airborne pol-4

lutants from nearby manufacturing facilities). Decreas2s nay occur through

dilution by rainfril or through uptake by the aquatic flora or sediment: . The

dramatically '.u-er iron levels found during 1978 and 1980 are not understood

at this time in relation to data f rom 1974 through 1977.

f3
'%)
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Whatever the source of excess trace elements in the ponds (notably fewer in

1980), the indigenous pond populations have suffered no apparent ill effects. |

As mentioned in other sections, productivity in the ponds is higher than in

Laka Michigan, and species composition is varied. |

|
|

2.6.4.4 Indicators of Industrial and Organic Contamination. As with the

other parameters studied in the Bailly Station vicinity, indicators of indus-
trial and organic contamination are represented by several parameters: fecal I

and total coliform bacteria, chemical and biochemical oxygen demand (COD and

BOD), total organic carbon (TOC), cyanides, phenols, hexane-soluble materials
(oils and greases), and methylene-blue active substance. All have limits pre-

scribed in Indiana or U.S. EPA standards, as listed in Table 2-57. These

standards are used for comparison to all data presented.

Fecal and total coliform bacteria are a measure of a system's contamination

by coliform bacteria and provide an index of contamination by warm-blooded
animals. The coliform bacteria are a group of 17 bacterial forms, only four

hof which are fecal in origin. The remainder are natural soil or water organ-

isms. Levels prescribed for Lake Michigan are 20 fecal coliform bacteria per

100 mi:'.iliters of water from open water areas and 200 per 100 milliliters at

beaches, based on a geometric mean of five samples. No specific limits for

total coliform levels are available.

Considerable variability existed in fecal and total colif orm levels dur .ng

1980. Lowest numbers were noted during April when all settling ronds, inter-

dunal pond C, and Cowles Bog had fecal coliforms less than 5 per 1:J milli-
liters. Highes t fecal coliform counts were observed at all ponds during August,
with values from Ccwles Bog the highest (averaging 700 per 100 milliliters) .
These values do not specifically exceed allowable limits as there are ncne

specific to these waters. The source of the coliform bacteria is not known
but is not attributed to operation of the power plant. Relative high total

coliform bacteria counts have been present in the natural ponds and Ccwles 3cg

during most sampling periods except April 19 79. As in previcus years of study,

O
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() highest bacterial levels were associated with highest water temperatures in

August. The relatively high total coliforms found during August have been

noted in years past and are probably the result of natural soil microbial ac-

tivity degrading dead plant and animal matter.

Biochemical oxygen demand (BOD), chemical oxygen demand (COD), and total or-

ganic carbon (TOC) are all methods used for determination of total organic

contaminants. Measuring TOC is a direct determination of contaminating pol-

lutants in the water (APHA 1971) . BOD and C0D are both " methods for measuring
6 - organic contaminants based on determinations of the equivalence of oxidizing

agents which can react with organic substances" (APRA 1971), While not direct
measures of organic contamination, these methods are widely used, and a ration-

ale for data interpretation has been developed. Allowable limits for these

three parameters have not been established.

The natural ponds yielded slightly higher BOD, TOC, and C0D concentrations
than did the settling ponds. Overall, 30Ds werc generally low, with the high-

est value reported, 17 milligrams per liter, in Pond C during April. COD and

0s TOC measurements were highest in Cowles Bog during November and June, respec-

tively. Ccwles Bog generally behaved differently from the other pondo because

of dif ferences in nutrient input, productivity, and amounts of decomposable

organic matter present. During 1974,1975,1976,1977,1978, and 1979, the

interdunal ponds (especially the Cowles Bog area) also revealed higher BOD,

TOC, and C0D levels than the settling ponds. In general, these three measure-

ments indicate that the nearshore ponds have reasonably low levels of organic

lording, with the variations during the study apparently seasonally related to

macrophyte growth and runoff patterns.

These remaining parameters, hexane-soluble materials (oil and grease), phenols,
and methylene-blue active substances (surfactants), were also analyzed as in-
dicators of contamination. Phenols and methylene-blue active substances (MBAS)

are both low-level parameters (Indiana standards are 0.001 milligram per liter

for phenols). MBAS levels were never above detection limit (0.02 milligrams

per liter) during 1980, and phenols were detected at concentrations above de-

tectability limits only in April. These phenol concentrations were above the

O
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ISPCB standards for Lake Michigan; however, the standards do not necessarily
apply to the nearshore ponds. Hexane-soluble materials (oils and greases)
have no assigned standard in Indiana regtlation SPC-4R-2. The ponds were gen-
erally low in hexane-soluble materials. The highest value (16.2 milligrams

per liter) was observed in Cowles Bog during .ugust. This quantity of material

was probably of natural origin, apparently had no adverse effect on the system,
and probably was the result of dead and decaying plant and animal material.

2.6.4.5 Trace Elements in Sediment _s_. Trace elements often collect in sed-

iments at much higher concentratiens than in the water colu=n. Much of the

material becomes tied to clay-micelles, to Sphagnum in bogs, and to detritus,

effectively removing it from the system except under specific conditions of

low oxygen tension. When such conditions occur and the oxidation / reduction

potential changes, iron, manganese, and silica concentrations often rise in

the interstitial waters (Sullivan 1967), and mineral recycling begins at the

sediment-water interface. When lake or pond waters turn over, this hypolim-

netic concentration is mixed throughout the water column, providing a basis

for the primary productivity and for all levels that depend on that primary

production.

During sampling year 7, sediment samples in the NIPSCo Bailly Station vicinity

were collected during April, August, and November 1980, and January 1981.

Samples were collected and processed according to an EPA procedure in which a

weighed portion of settled, wet, dredge material was added to a fixed volume

of water and shaken under controlled conditions. After shaking, the samples

were setticJ and the supernatant decanted and analyzed. Results were expressed

in milligrams of constituent per kilogram of sediment (equivalent to parts per

million).

Sediment elements analyzed were cadmium, chromium, copper, iron, lead, man-

ganese, mercury, nickel, selenium, vanadium, zinc, and total phosphorus. These
elements were chosen for their importance as nutrients to the phytoplankton and,

in the case of metals li' e mercury, because of their potential danger in human

consumption of fish.

4
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() Values for all ranged from low to moderate. Concentrations of mercury were

at or below analytic detection limits during August, Nove=ber, and January;
concentrations of vanadium were below detection in November and January in
the ash-settling ponds and in November in Pond C. Barely detectable levels

of mercury were observed during April at all locations.

Cadmium was noted during all months in both the natural and ash-settling ponds.
Concentrations over the year's samples in the ash-settling ponds ranged from
less than 0.002 to 0.059 milligrams per kilogram while in the natural ponds
(Pond B was not sampled af ter April as it was dry) ranged from 0.002 to 0.040
milligrams per kilogram.

Nickel was found in moderate concentratione, the highest occurring in Pond C
during November. Average concentrations of copper at each station revealed
values well below maximum levels for water samples during all months sampled.
High copper levels had been found during the 1979 survey, but did not persist
in 1980. Lead values were low, less than the permissible levels in water, ex-

3 cept in one ash-settling pond and one natural pond sample in August and two
samples from Pond C in November.x

Vanadium and manganece, both important trace elements for phytoplankton, were
present during 1980. Vanadium was detectable during all months except Novem-
ber. The high levels observed in 1979 were not found during 1980. Manganese
was present in all four months at levels up to 34.0 milligrams per kilogram
(Station 19) . Relatively high levels of manganese were also observed during
previous years. In general, the values in the nearshore ponds are thought to

be due to allochthonous airborne additions, but the high manganese levels are
difficult to explain. In past years it did not appear that wastes from the

Bailly Station had any effect on manganese levels, based on the low observed

levels in the ash ponds. However, the 1980 samples revealed relatively high
manganese in the ash-settling ponds but even higher values from Pond C.

Zinc concentrations were similar to those found in 1979. No standards for sine
have been promulgated for sediment samples, but allcwable water concentrations
are 5 milligrams per liter and this level was not exceeded nor even appreached

() as the highest concentrarian was 1.31 milligram per kilogram in sediment from
Pond C.
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Phosphorus and iron are commonly reported together in sediment analyses.

Phocohorus vale .s were moderate at mcst stations, with a range of less than

0.02 to 62.2 milligrams per kilogram reported. (Again, no standards for sedi-

ments have been promulgated.) These concentrations were similar to those ob-

served in previous years. Iron was found in concentrations ranging from 0.002

to 150 milligrams per kilogram. The maximum concentration noted during 1980

were more than 13 times the 1979 concentration. Iron was also found to be in

excess in water samples from the ponds, as dicussed previously. Airborne par-

ticulates may be the source of some of this material.

Cadmium, mercury, manganese, iron, and phosphoruse

appear tied to ash deposition or atmospheric par-
ticulate fallout.

There is a tendency for a general decrease in moste

trace elements with the onset of winter.

e Most trace element concentrations fluctuate errat-
ically from station to station and from season to
season.

Sediment selenium values probably reflect back-e

ground levels and are influenced little or not at
all by the existing Bailly station plant or other
facilities in the area.
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O APPENDIX A
\J |

ANNOTATED LIST OF MAMMAL SPECIES REPORTED FROM
BAILLY STUDY AREA, MAY, JULY, AND OCTOBER 1980-

i

|

Opossum, Didelphis marsupialis

Tra ks were reported from all communities during 1980; one was sighted in
the maple forest in May.

l

Short-tailed shrew, Blarina brevicauda
e

The short-tailed shrew was captured only in the Transtsission Corridor and
Immature Oak Forest sampling locations.

Masked shrew, Sorex cinereus

The masked shrew was captured in the Beachgrass Community.

Eastern mole, Scalopus aquaticus

Mole t'mneling was observed in Cowles Bog (open and wooded), Maple Forest,
and Transmission Corridor cernunities.

Eastern cottontail rabbit Sylvilagus floridanus3

Cottontails were reported from all sampling locations except the Cowles
Bog (open) , Emergent Macrophyte, and Immature Oak Forest communities.

Raccoon, Proevon lotor

Tracks of the raccoon were found in all sampling locations; sightings took
! place in the wooded and open bog.

Red fox, Vulpes fulva

One fox seat was found on Cowles Bog Trail in October.

Thirteen-lined ground squirrel, Spermophilus tridecem lineatus
.

|

| One individual was seen in the Beachgrass Community and one was caught on !

' the Transmission Corridor during May 1980.

Eastern chipmunk, Tamias striatus
1

Chipmunks were captured or seen in all three wooded sampling locales. The i
chipmunk was more abundant in the wooded bog thm in other locations. |

1

Woodchuck, Marmota monax I

| Woodchuck dens were reported in the Immature Oak Forest, Cowles Bog (wooded)
and the Maple Fort.: cuccunities. Sightings cock place in the wooded bog.'

Fox squirrel, Sciuru., niger

i Fox squirrel sightings were made in all three wooded sampling locales.

| They were most numerous in the wooded bog.
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Red squirrel, Tamiasciurus hudsonicus

This small, arboreal squirrel was sighted in all three wooded sampling
locales.

Muskrat , Ondatra zibethica

Three muskrats were seen in May and one in July in the Emergent Macrophyte
Community. Numbers of this species appear to be increasing over the last
few years.

Deer cause, Peromyscus maniculatus

This species was trapped in the Immature Oak Forest and the Maple Forest
communities. It was previously unrecorded.

White-footed couse, Peromyscus leucopus

The white-footed =ouse was trapped along all five assessment lines. It
was the most abundant species captured in forested habitats.

Meadow vole, Microtus pennsylvanicus

Meadow voles were captured only in the Beachgrass and Transmission Corridor
com= unities. Numbers of the meadow vole were high in 1980.

Meadow jumping mouse, Zapus hudsonicus

Jumping =1ce were captured in the Transmission Corridor Community.

White-tailed deer, Odocoileus virginianus

Deer tracks and/cc other signs (e.g., scrapes) were noticed in all sac-
pling locationF. The maximum number of sightings in any 1980 survey
period was tws.

O

_
services group



_-.._ _ ___m_.._. m .- . _ _ . _ _ . . . - . . . _ _ . - _ . _ _ - _ _ _ . _ _ _ _ - - - _ _ -_ _ - - _ . . _ _ _ _ _ .._ _ _ . _ . _ _ _-

- -

,

t
i

i

k
'

; 9
! 4 r

!
'

!;

!|O
>

,

! ,

i !
i

'

t

i ;

| -

,

I :

;
,

i

i
,

!

] I
!

I i
! t

i t

|
+

,

! l

i
I

'. t
!

l
, ,

APPENDIX B '

O 1974-1980 CHECKLIST AND ANNOTATED LIST OF BIRD SPECIES .

OBSERVED IN THE BAILLY STUDY AREA, MAY, JULY AND OCTOBER 1980 |

|
.

{
i

I

,

:

O

services group -

_ - .._..___. _ ___ - _ _-



O

~h
(

Table B-1

Checklist of Birds Reported from the Bailly Study Area, 1974-1980

*Comon Loon Ruddy Turnstone
* Horned Grebe *American Woodcock
* Pied-billed Grebe Comon Snipe

; Double-crested Cormorant * Spotted Sandpiper
* Great Blue Heron Solitary Sandpiper
* Green Heron Greater Yellowlegs
* Great Egret * Lesser Yellowlegs
Black-crowned Night Heron Pectoral Sandpiper
Least Bittern *Least Sandpiper
Merican Bittern Dunlin

* Mute Swan Long-billed Dowitcher
* Canada Goose Semipalmated Sandpiper
Snow Goose Sanderling

* Mallard Great Black-backed Gull
Black Duck * Herring Gull

*Gadwall * Ring-billed Gull
Pintail Bonaparte's Gull

* Green-winged Teal Common Tern
* Blue-winged Teal Caspian Tern
Merican Wigeon * Rock Dove
Northern Shove 1 r * Mourning Dove2

* Wood Duck * Yellow-billed Cuckoo
Redhead * Black-billed Cuckoo

p * Ring-necked Duck * Screech Owl

d Greater Scaup Great Horned Owl
Lesser Scaup Barred Owl

*Comon Goldeneye Whip-poor-will
Bufflehead * Common Nighthawk
White-winged Scoter * Chimney Swift
Ruddy Duck Ruby-throated Hummingbird
Hooded Merganser * Belted Kingfisher

* Common Merganser *Comon Flicker
Red-breasted Merganser * Red-bellied Woodpecker
Turkey Vulture " Red-headed Woodpecker
Sharp-shinned Hawk * Yellow-bellied Sapsucker

! Red-tailed Hawk * Hairy Woodoecker
Red-shouldered Hawk * Downy Woodpecker
Rough-legged Hawk * Eastern Kingbird

*Broadwinged Hawk * Great Crested Flycatcher
i Marsh Hawk * Eastern Phoebe
j *American Kestrel Yellow-bellied Flycatcher
i Bobwhite Acadian Flycatcher

* Ring-necked Pheasant Willow Flycatcher
* Virginia Rail Alder Flycatcher
*Sora *Least Flycatcher

| Yellow Rail Olive-sided Flycatcher
| Ccmmon Gallinule * Eastern Wood Pewee

*American Coot Horned Lark
i Semipalmated Plover * Tree Swallowp

Q * Killdeer * Bank caallow
Black-bellied Plover Rough winged Swallow

*0bserved in 1980
|
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Table B-1 (Contd)

* Cerulean Warbler
* Barn Swallow Blackburnian Warbler
Cliff Swallow * Chestnut-sided Warbler

* Purple Martin Bay-breasted Warbler
* Blue Jay Blackpoll Warbler
*Comon Crow * Pine Warbler
* Black-capped Chickadee * Palm Warbler
* Tufted Titmouse *0venbird
* White-brested Nuthatch * Northern Waterthrush
* Red-breasted Nuthatch * Louisiana Waterthrush
* Brown Creeper * Kentucky Warbler
* House Wren Connecticut Warbler
Winter Wren Mourning Warbler
Carolina Wren *Co"ncn Yellowthroat

*Long-billed Marsh Wren * Yellow-breasted Chat
*Short-billed Marsh Wren Hooded Warbler
Mockingbird * Wilson's Warbler

* Gray Catbird * Canada Warbler
* Brown Thrasher *American Redstart
*American Robin * House Sparrow
* Wood Thrush Bobolink
*Hemit Thrush * Eastern Meadowlark
*Swainson's Thrush * Red-winged Blackbird
* Gray-cheeked Thrush Northern Oriole
* Veery Rusty Blackbird h* Eastern Bluebird * Brewer's Blackbird
~* Blue-gray Gnatcatcher * Common Grackle
* Golden-crowned Kinglet * Brown-headed Cowbird
* Ruby-crowned Kinglet * Scarlet Tanager

Cedar Waxwing * Northern Cardinal
Northern Shrike * Rose-breasted Grosbeak

* European Starling * Indigo Bunting
* White-eyed Vireo Purple Finch
*Yelicw-throated Vireo *American Goldfinch
Solitary Vireo * Rufous-sided Towhee

* Red-eyed Vireo * Savannah Sparrow
Philadelphia Vireo Leconte's Sparrow

* Warbling Vireo * Northern Junco
* Black-and-white Warbler * Tree Sparrow
Gciden-winged Warbler * Chipping Sparrcw
Blue-winged Warbler * Field Soarrow

*Tennassee Warbler * Grasshopper Sparrow
*0 range-crowned Warbler * White-crowned Sparrow
*Nasnville Warbler * White-throated Sparrow
* Northern Parula * Fox Sparrow
* Yellow Warbler Lincoln's Sparrow
* Magnolia Warbler * Swamp Sparrow
Black-throated Blue Warbler * Song Sparrow

* Yellow-rumped Warbler Snow Bunting
Black-throated Green Warbler

B-2 services group
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Table B-2

Annotated List of Bird Species Observed in the
Bailly Study Site Vicinity, May, July, and October 1980

Horned Grebe, P,diceps auritus (migrant)
Two individuals were observed on Pond B during May.

Pied-billed Grebe, Podilymbus podiceps (summer resident)
Pied-billed Grebes were observed on Pond B during May and on ponds E and F
during October.

Great Blue Heron, Ardea herodias (sw==er resident)
Several individuals were sighted in ponds A, B, G, and Cae discharge area (J) .

Green Heron, Butorides virescens (su==er resident)
This species was ciahted on Por . C and during the road route.

Great Egret, Cascerodius albus (su==er resident)
Two individuals were observed in ponds B and C during October and May, re-
spectively.

Mute Swan, Cygnus olor (permanent resident)
One Mute Swan was seen on Pond B in May and October. This species was
previously unrecorded.

Canada Goose, Branta canadensis (summer resident)

Ten Canada Geese were seen on the site in May and 23 were seen in October.

Mallard, Anas p]'tyrhynchos (su==er resident)
The Mallard was one of the more com=on and widely distributed ducks in-
habitating aquatic areas on the study site. They are less abundant than
during past years.

Gadwall, Anas strepera (migrant)
Four Gadwalls were sighted on Pond B during October. The Gadwall is an
infrequent visitor of water bodies en *he study area.

Green-winged Teal, Anas crecca (migrant)
The Green-winged Teal was less abundant in 1980 than in 1979. It was seen

en four ponds.

Blue-ainged Teal, Anas discolor (summer resident)
The Blue-winged Teal was less abundant in the study area than was the Green-
winged Teal. They were seen in both May and October.

O
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Table B-2 (Contd) g

Wood Duck, Aix sponsa (summer resident)

Large numbers ot' Wood Duck roosted on Pond G during October 1980.

Ring-necked Duck, Aythya collaris (migrant)

Four Ring-necked lucks were observed feeding on Pond G during May.

Common Merganser, Mergus merganser (migrant)

Two ro==on Mergansers were observed in the discharge area during May.

Conmon Goldeneye, Bucephala clangula (winter resident)

Ten individuals were seen in May.

Broad-winged Hawk, Buteo platypterus (permanent resident)

One individual was observed on the road route during July.

American Kestrel, Falco spars cius (permanent resident)

An individual was observed on the road route during July.

Rin g-ne ckec. Phasianus colchicus (permanent resident)'r

One bird was aeard during May in the open bog; none were sighted on the groad route. Ring-necked Pheasant populations are down over most of the
north-central states.

"irginia Rail, Rallus limnicola (summer resident)
One individ tal was ueen in hay.

Sora, Porzana carolina (su=mer resident)

A Sora was sighted along the open bog during May.

American Cact, Fulica americana (su=mer resident)

American Coc: was ancng the - .ost abundant and widely distributed aquatic
species on the site. The greatest numbers occurred in pcnds B and G.
The highest count was 23 in Pcnd G during October.

Killdeer, Charadrius vociferus (sum =er resident)
One Killdeer was seen around Pcnd F in Mmy.

American Woodcock, Philchela minor (su==er resident)

One individual was noted in the I= mature Oak Woods dur!ng October.

Spotted Sandpiper, Actitis nacularia (summer resident)

Two individuals were sighted along the beach area during May.

B-4 services group
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Least Sandpiper, Calidris minutilla (summer resident)

A flock of six Least Sandpipers was reported along the beach adjacent toi

the outfall in October.

; Herring Gull, Larus argentatus (migrant / winter reeldent)
Spring and fall maximum counts for the Lake Michigan beach area were 15
in May but only one in October. Gulls generally occur only along the Lake
Michigan shoreline.

Ring-billed Gull, Larus delawarensis (permanent resident)

A maximum of 29 birds was counted along the beach of Lake Michigan during
May, and 89 birds were tallied during October.'

Rock Dove, Columba livia (permanent resident)

Rock Doves were most commonly observed during the July road survey.

Mourning Dove, Zenaida macroura (permanent resident)

Mourning Doves sighted during the roadside surveys were more numerous
than at any time since the study began.

f) Yellow-billed Cuckoo, Coccyzus americanus (summer resident)
J

~

An individual was sighted along the road route in July.

Black-billed Cuckoo, Coccyzus erythropthalmus (summer resident)

One individual was seen in the open bog in October.

Screech Owl, Otus asio (permanent resident)

An individual of this small cwl species was heard calling in May. The
Screech Owl is one of the most nocturnal of North American owls.

Comenn Highthawk, Chordelles minor (su=mer resident)

Anis cerial predator of insects was observed flying over the study area
in May.

Chimney Swift, Chaetura pelagica (su=mer resident)
Various numbers were observen hawking for insects on the road route during
July.

Belted Kingfisher, Megaceryle alcyon (permanent resident)

An individual was sighted in both May and October near the discharge area.

Common Flicker, Colaptes auratus (permanent resident)

() This species was seen in the open bog, Cowles Bc til, and on the road

route.

B-5 services group
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Table B-2 (Contd) g
Red-bellied Woodpecker, Centurus carolinus (permanent resident)

Observations were made along the road route during May and July.

Red-headed Woodpecker, Melanerpes erythrocephalus (permanent resident)

Red-headed Woodpeckers were most co==on in dead timber in the open bog.

Yellow-bellied Sapsucker, Sphyrapicus varius (permanent resident)

One was observed during October in the wooded bog.

Hairy Woodpecker, Dendrocopos villosus (permanent resident)

The Hairy Woodpecker was observed in the study area only in July on the
road route.

Downy Woodpecker, Dendrocopos pubescens (permanent resident)

This fairly co= mon woodpecker species was recorded frem woodlands over
the study area. Woodpeckers are generally not destructive to healthy
trees, but instead make cavities in trees that have been previously dam-
aged by insects, disease, fires, or storms.

Eastern Kingbird, Tyrannus tyrannus (summer resident)

This species was sighted on the road route in May. |h
Great Crested Flycatcher, Myiarchus crinitus (su=cer resident)

Several individuals were observed along Ccwles Bog Trail in July.

Eastern Phoebe, Savernis phoebe (su=mer resident)

This early-arriving and late-departing su=mer resident was seen on the
rc.d route in May and in the Maple Forest in October.

Least Flycatcher, Empidonax minimum (summer resident)

One individual was observed on the road route in July.

Eastern Wood Pewee, Ccntopus virens (summer resident)

Two observations of this woodland flycatcher were recorded in the wooded
bog in May.

Tree Swallow, Iridoprocne bicolor (su==er resident)

This species was ccm=only sighted hunting for insects over the open bog
in May. It also was seen on the road route during May and July.

Bank Swallow, Riparia riparia (surmer resident)

3ank Swallows were seen in and around the areas where Tree Swallows were
observed during May. ||h

services group3-6
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Barn Swallow, Hirundo rustica (summer resident)

The greatest numbers of this species occurred during May.

Blue Jay, Cyanocitta cristata (permanent resident)

This common permanent resident was observed in all woodlands on the study
area.

Common Crow, Corvus brachyrhynchos (permanent resident)

Small flocks of this species were seen on practically all parts of the
study area.

I

Black-capped Chickadee, Parus atricopillus (permanent resident)

Black-capped Chickadees were seen in small numbers on the road route (May
and July) and on the Cowles Bog (wooded) transect during May.

Tufted Titmouse, Parus bicolor (permanent resident)

A few individuals were observed in woodlands on the study area during }by
and October.

White-breasted Nuthatch, Sitta carolinensis (permanent resident)

() This nuthatch species was observed infrequently in maple and oak woodlands.

Red-breasted Nuthatch, Sitta canadensis (winter resident)

This northern species is an infrequent visitor to northern Indiana. In
October, one was seen in the Immature Oak Forest.

Brown Creeper, Certhia familiaris (migrant / winter resident)
Brown Creeper was seen in Cowles Bog (wooded) during October.

House Wren, Troglodytes cedon (summer resident)

House Wrens were observed along the road route in May and July.

Short-billed Marsh Wren, Cistothorus platensis (suumer resident)

This smallest marsh wren was common in the open bog during May.

Long-b;11ed Marsh Wren, Telmatodytes palustris (su=mer resident)
This species was also seen in the open marsh in May.

Gray Catbird, Dumetella carolinensis (su==er resident)
Gray Catbirds were most abundant in moist woodlands in the study area
during May.

O
\.)
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Brown Thrasher, Toxostema rufum (su=mer resident)

This species was observed most commonly along the road route in May and
July.

American Robin, Turdus migratorius (su=mer resident)

Numerous observations were made of this common woodland thrush, especially
in the Maple Forest.

Wood Thrush, Hylocichla mustelina (su=mer resident)

The Wood Thrush was common during May and October in Cowles Bog (wooded).

Hermit Thrush, Catharus guttata (migrant)

Incidental Hermit Thrush observations occurred during May, but in October
this species was common in the wooded bog.

Swainson's Thrush, Catharus ustulata (=1 grant)
A few individuals were sighted in the Maple Woods in October.

Gray-cheeked Thrush, Catharus minima (migrant)

An occasional Gray-cheeked Thrush was observed along Cowles Bog Trail
during May.

Veery, Catharus fuscescens (su==er resident)

As in previous years, the Veery nested in the woods along Ccwles Bog Trail.

Blue-gray Gnatcatcher, Polioptila caerulea (su=mer resident)

One individual was observed in May.

| Golden-crowned Kinglet, Regulus satrapa (migrant / winter resident)

This species was cem=en in the wooded and open bog in October.

Ruby-crcwned Kinglet, Regulus calendula (migrant)

This species was observed in Cowles Bog in both May and October.

European Starling, Sturnus vulgaris (permanent resident)

Starlings could usually be observed in the industrial areas. Large num-
; bers again roosted in cattails in Ccwles Bog (open).

White-eyed Vireo, Vireo griseus (su==er resident)

White-eyed Vireos were observed on the road route in July.

O
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Yellow-throated Vireo, Vireo tlavifrons (summer resident)

One individual was recorded from Cvles Bog (wooded) in May.'

Red-eyed Vireo, Vireo olivaceus (summer resident)

Red-eyed Vireos were seen in all wooded communities except the Tmmature
Oak Forest.

Warbling Vireo, Vireo gilvus (summer resident)

Several Warbling Vireos were observed in the Maple Forest and Cowles Bog
(wooded) during May.

Black-and-white Warbler, Minotilta varia (summer resident)

A few sightings of this species were reported in Cowles Bog (wooded) dur-
ing October.

Tennessee Warbler, Ver=ivora peregrina (migrant)

One individual was seen on Cowles Bog Trail in October.

Orange-crowned Warbler, Vermivora celata (migrant)

One individual was seen in May.
A

- Nashville Warbler, Vermivora ruficapilla (migrant)

This species was seen in October on Ccwles Bog Trail.

'

Northern Parula, Parula americana (migrant)

One individual was seen on the road route in May.

Yellow Warbler, Dendroica petechia (summer resident)

Yellow Warblers were observed in the wooded and open bog during May and
| October.
|

Magnolia Warbler, Dendroica magnolia (migrant)

One Magnolia Warbler was observed on the road route during May.

Yellow-ru= ped Warbler, Dendroica coronata (migrant)

Although generally the most common warbler migrating through the region,
only two were seen in 1980 (October) in the open bog.

Cerulean Warbler, Dendroica cerulean (su==er resident)

One individual was seen in Cowles Bog (wooded) in October.

Chestnut-sided Warbler, Dendroica pensvlvanica (su==er rasident)

| Several individuals were observed along Cowles Bog Trail during May. )

,
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Pine Warbler, Dendroica pinus (migrant)

This species, previously unrecorded, was seen in the Imature Oak Forest.

Palm Warbler, Dendrocia palmarum (migrant)

This species was observed in the T - ture Oak Forest during May and
October and on the road route in May.

Ovenbird, Seiurus aurocapillus (su=mer resident)

Ovenbirds were sighted along Cowles Bog Trail and the road route in May.

Northern Waterthrush, Seiurus noveboracensis (su=mer resident)

The Northern Waterthrush was seen in May.

Kentucky Warbler, Oporornis formosus (su=mer resident)

Kentucky Warblers wera common on Cowles Bog Trail in May.

Comon Yellowthroat, Geothylpis trichas (su=mer resident)

The Common Yellowthroat was cocmonly observed along, Cowles Bog Trail and
the road route in May.

;Jilson's Warbler, Wilsonia pusilla (migrant) h
This species was observed in May.

American Redstart, Setophaga ruticilla (sumner resident)

A=erican Redstarts were ccamon in the wooded bog during May.

House Sparrow, Passer domesticus (permanent resident)

This introduced species was most frequent in residential areas along the
road route.

Eastern Meadowlark, Stunella magna (permanent resident)

This species was common on the road route during May and July.

Red-winged Blackbird, Agelaius phoeniceus (summer resident)

Red-winged Blackbirds were abundant in the stuc. area during all sampling
periods. Redwings again roosted by the thousands in Cowles Bog (open) in
October.

Brewer's Blackbird, Eupt e gus cyanecephalus_ (migrant)
A few hundred were observed roosting in and around Ccwles Bog (open) ir.
October. This species was previously unrecorded.

O
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Common Grackle, Ouiscalus cuiscula (summer resident)

Common Grackles were common to abundant in the study area during all sam-
pling seasons. They were among the large number of birds roosting in the
open bog during October.

Brown-headed Cowbird, Molothrus ater (summer resident)

This species was commonly observed during May and October, although its
numbers were lower than other blackbird and related species.

Northern Cardinal, Cardinalis cardinalis (permanent resident)

Although generally common in forested locales, this conspicuous permanent
resident was observed only on Cowles Bog Trail and the road route.

Rose-breasted Grosbeak, Pheucticus ludovicianus (summer resident)

This species was common only during May.

Indigo Bunting, Passerina cyanea (summer resident)

This species was common on the road route in July.

American Goldfinch, Spinus tristis (permanent resident)

Several s=all flocks of this small finch were observed in open habitat
-' during May and October.

Rufous-sided Towhee, Pipilo erythrophthalmus (sumer resident)
'

This species was observed comonly in May and October in the wooded bog.

S wannah Sparrow, Passerculus sandwichensis (sumer resident)

Two individuals were sighted in the Beachgrass sampling location in October.

Northern Junco, Junco hyemalis (winter resident)

Small flocks were common in all open habitats during October.

American Tree Sparrow, Spirella arborea (winter resident)
Tree Sparrows were observed most frequently along the road route.

Chipping Sparrow, Spizella passerina (sumer resident)
The Chipping Sparrow was common along the road route in May and Jul'/.

Field Sparrow, Spizella pusilla (su=mer resident)
Field Sparrows were recorded from the rcad rcute during May and July.

White-throated Sparrow, Zenotrichia albicollis (summer resident)
This species was common in damp areas in the wooded bog during October.

B-ll services group
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Table B-2 (Contd) h
White-crowned Sparrow, Zonotrichia leucophrys (migrant)

An individual was observed in the open bog during May.

Fox Sparrow, Passerella iliaca (migrant)

Two Fox Sparrows were sighted along edge habitat in Cowles Bog (wooded) .

Swamp Sparrow, Melospiza georgiana (permanent resident)

This wetland-inhabiting sparrow was observed in the bog during May and
Oc tob er.

Song Sparrow, Melospira celodia (permanent resident)

This generally cocmon sparrow was observed in thicket and brushy habitats
over the study area.

O
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i APPENDIX C
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ANNOTATED LIST OF AMPHIBIAN AND REPTILE SPECIES OBSERVED

| AT THE BAILLY STUDY AREA, 1980
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ANNOTATED LIST OF AMPHIBIAN AND REPTILE SPECIES OBSERVED
AT THE BAILLY STUDY AREA, 1980

American toad, Bufo americanus

One individual was seen in the Beachgrass and a chorus was heard in the
Emergent Macrophyte Community in May.

Cricket frog, Acris crepitans

During May, chorus activity was reported from the open bog, Emergent
Macrophyte Comnunity, and standing water in the Transmission Corridor.

Spring peeper, Hyla crucifer

Large choruses of spring peepers were reported from the wooded and open
bog and Emergent Macrophyte Community during May.

Gray treefrog, Hyla versicolor

Gray treefrogs were heard calling from Cowles Bog (wooded) and Emergent
Macrophyte sampling locations during May, and from the wooded bog loca-
tion during July.

Bullfrog, Rana catesbeiana

() The bullfrog was observed in Cowles Bog (open) during May and July.

Green frog, Rana clamitans

The green frog was common during May and July in the wcoded and open bog
and E=ergent Macrophyte Community. One was found in the maple forest in
July.

Wood frog, Rana sylvatica

Several individuals of this almost exclusively woodland frog were heard
calling from Cowles Bog (wooded) during May. It was uncommon in the
wooded bog during July.

Painted turtle, Chrvs2mvs picta

Painted turtles were cbserved commonly during May and July from the Emer-
gent Macrophyte Community.

;

Six-lined racerunner, Cnemidophorus sexlineatus

One individual was observed along the greenbelt in July.

Northern water snake, Natrix sipedon

The northern water snake was reported from the Emergent Macrophyte sampling
location during May and .Taiy.

O
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Eastern hotaose snake, Heterodon platyrhinos

One individual was observed in the I:= nature Oak Forest in July.

Eastern garter snake, Thamnophis sirtalis

Individuals were observed during May and July in the Transmission Corridor.

Northern brcwn snake, Storeria dekayi

One individual of this small secretive species was found sunning itself on
Cowles Bog Trail in October.

O
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! APPENDIX D

CHECKLIST OF ARTHROPOD FAUNA COLLECTED4

IN THE BAILLY STUDY AREA, 1974-1980
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Table D-1
)'

'#
Checklist of Arthropod Fauna Collected in the Bailly Study Area, 1974-1980

Oreer Proture iproturans) Oreer Neunitore (bugs) (Continued) _ _ -
Oreer 01olure (disturans} 4elastococidae (toad bugs)

-

Creer Co11gueola (spr$wgtetis) Belostamatidae (gtent mater bugs)
Poducien reinstwa so.
Onycaturidae Gerrica, i ater striders)
Isotamtdae Gere$s so.

latam,merytaae Trepobetes sp.
s. nt%ridae veutue (brudshouldered eter striars)Orser Espemeroptera (anyflies) =1erovel ta so.
Caentdae Mesoveltidae (mater tresoers)

Cae*1s sDS.
"PsOve111 s9.sut taae lororidae selvet =ater buts)Baetis sp. Nebrus sD.

Weetts 50. Saloidae (shore buts)Ci*oa so. mtetaae (plant ougs)
Meggagentidae adelpacCor9s Itae6Tatus

5 teat *peaa 59. Ceratecapsus luteus
(ohecer5 Gat Collaria seiNM

k
Gree,enateUa sD.aansta (dragonfites. eemself1*es) Gstsctus so.

Deratocorts so.

sesanum (dragefiles) aaiticus bracteatus (gareen firanopoe*)
Aestma verticalts *.auooes so.Apam

t1EETTuh'ug6usdae (dragonfites)
_

I,opidea sp,

L us liceolaris (tarntsned slant bus)tevemets so. o mus so.
Leucerm**e totacta heurocalous 50.
Lio.u.i s so. Detaetylus so,
p ec ave'pl es 'oetip***is Maq*eq=etaus 00scurus
I'ataemis M1 raecilXepsus Itatatus
smetrue so. weonotus so.
5. . * c + = ium Lteaccena tr'spiaosu*

Lestume inasselflies) ' trengr'ocoris ate'thf alis
testes recta #9utar's eigeactylus ruficor** sCoenagrioniaae sca*selflies)

T. tarsan sArca*ege9om savC umi
Ma$idae (Gam 5e1 bugs)

Eaalla?,e sDo. Matts 58,
15caa ra sD9.u ReEdae (assassie bugs)kasi***1 a s3. acauvius 59l> der "srtmootera (grasshoooers, aatydtds reaches. etc.) 53 sp.

Tetrigidae 19y987 grass 9eCDers) Zelus so.Acrtetdae (grassnapperst Phyuiettaae (ascusa bugs)9tisesteira caroHee (Caroitaa grassnooper) Davasta so.
**Teacobs sDo. Tingidae LIKe bugs)[ Tettigoniteae (katydids) Coryta ca actuatau

g e Conocephalus sD.
V C. mtracta

u.c.wenty sp. L ,ancatahocec*aius ss. reptoesa so.
Weli=wn 53 P'espatidae (ashgray leaf bugs)
Soode*ia breata P4esma cinersGryTTieae (cr!ciets1 Lyoneiase iseed bugs)
-

Gryilus sp. Blissus leucoeterus (cMinch bug)
Gecaathus so. cegus so.

8%essattdae (walktagsticss) Fworts so.
DSeanee verca **=erata woceris so.

utentidae imentids) Isc*codaews 'alicus
platttdae (cocsroacaes) . Iscener*y caws -esedae
paeceblatta v etm*cai

gee.,s, .a wi t0*aee Ler=aotera searwigs) ,

sf si.as sa.
f or** cul t ase C+1aacala so.

Oreer tsootera (teenttes) 5iUpiTGs *asciatus
shinotecettidae :e**aea sp.

Or er Plecootera (sto*efiles) pHetfas eDoreviatus
sooertidae Beryticae (sti t ougsi
Isoceria so. Jalysus so.

5 ,rl i cae 7,oretaae (coreid bugs)
P.cieste siw+ea tutaccetaa 50.Order FsoCGptere ipsoCids) pentatomidae (stink bugs)

Ltposcelidae Iboositte) Acrasteraum so.
Pseudocaeciliidae (psocids) Okiseec9eos persteilts
PolypsoCidae (ps3cids) Cogaripeple bimaculate
Psectdae (i;socids) was gelius

Greer Mrsanootera (tar 10s) Lce*stus spaeoloteritiese in ,.nn,, ]qq,.n asDr9910ae F*e'ba 4us sp.
PhIceothripidae

pg gg,W meP1Diera (bugs) g.pg gg,
Coristdu (.aterecatrea) cronian (nurro=+c nugs)

1 **a sco.
alteror's so.. *cavortta so.

motonectisse ibutswiners) gg gg,
a,e,, napoetera (hoocers. so*tasi

noteaceta spa.
cica ieae (etcaeas)Pleisse taleid =ater bugs) moserwidae ttreeaoppers)

tecolee ste10 81 (vrtolobus $9.Me910ae imater$Coe91 ops}
[acapacca biaotate

yea spiculata
@y sp.gnt

manatre 58. tde'41m se.
" Leilia capelus

%/
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Table D-1 (Contd)

Oroer naamstees (hassecs. aantes) (Conttaved) Order Calecoters (beetics) (Continued)
m scracicae (treenooners) (Continveal *yereontitcae t.etee scaveager eeetles)e

It'etecesaata evoaNs aatcaeaa so.
5tittecepeale sp. seersas sa.
-eT asca i hg. @Myta f**tr'ata
Vaacures sa. Ecocaa.s sp.

C?ceaenidae (leafhoosers) t. -'ac ta
AqalI's c1Pite'Cta -

[. ocaraceasaqall'ofs's s9. **elepaceus 50.
Caioretett9 s 50. *yereciws so.
C;caovie 59 ***C roc are sa.a

' C' esat***vs sp. *ve"ca t 50.- u
[7,eil s sg. n. scaeratus
%TU6p's lgs sp. E. succu2Nw1a
;ieraaevra ssp. Face &us so.
;raecwiececmale 50. "eet 's te-a s sp.u
[%oasca sp. 1. latereI's
Eevtaeaneurs sD. Pttliidae (featherminged beetles)
Fiese*5 a 50. Pt9aelia s0.sca aocepaata sp. rtime . ; xes sp.
Gnocaae so. Staanylimone (reve beetles)
maiss ha*atus Cyeace eas so.a
Ioioceevs sp. P a ecce25 so.
desses sa. 5 t eaus sp.
u nmtettis so. 'acciaus so.
samste'es 500. Pseisonisse (snortwiaqed mo's teetles)
m s se s so. 5tiottnae (carrson ceet es)e t
P a' us 50.
IWi*1eesivs so. Orthosericae (M*1 cute $nqus neetles)

4 t ceacMaeu s

p3 varia s3
art oties so.

i

acaoweeus ss. Cantnaricae isolater beetles)
"rainus c*fidus Caetaae's rectas

terconicae tssitt!eougsl cart ae's ss.
Delonacidae f eelcaects clanteoccers) rocaerts sco.
Ctatidae ictatte slant 900cers) n .*' ;s s o.
Otttyocnar*cae f aictyonnar4s plaatmoocers) Tf ttacan so,
a at tiaae f acet114 plaathoocers} Lapicyeicae (ffreflies)c
Irlatiaae (flatid planthoccersi (Dycame carausta
Acaealoniidae f acanalentta plantwoopers) uc':ot a sc.
Issidae (tstid plantnoppers)

psyllidae Uuscing slaatlice) 4. ;uac tat a
eaet mos sa.

a etdidae (acaics)c
a t ar's so.c

Cree Coleoptera (beetles! P. pean s y l vaa + c a
Cepeciese (recticulated beetles) . Tyene t y'.N sa.

Cuces coacef e* Cemestisse 'deemstid teetles)
Cicinoenidae ittger teet es) =alacPficae (sott=taged flower teet'es)t

C9etaceia caesalis attaNs te***alis
C. n' et M a iis Cler cae |c ecserea Deetles)a

5. *panca
Ecoc 'eeus 53.

C. scute i . a** $ I sc aremmera taeteaCJeettae igro nd teettes) .caca s c a . i , rea-ism y c uAgSaodee'Js 50. [14teri ae ic!1ce seet'esiAa'sicact f Ns so. a;cwees es1*aqic20*s
An'wur o 3s hs s3.

-t"9u s sa.W m'aa sa. 5 Wcevs vespect'aus
"a ' aeai s s6. s'aa'cera sa.

v 'a i a sp.
emcee:it$ es so..a . ee ' t al sp.

-e t e"r eets 5 0.
aa eca; .s 53.

t wc .,s tas 91 ae+s
Lecia ocasta .. e aes t' t ai
i. ;Mo'' a sale *at.s sca. 's
L . v ' e's 's lucnem aae (f alse clica teet'es)%earaa ' an t at e *nrosciaae (taeesets meet'es)
e ' a tyeus so. a iceotacescus 50.v
p * e-e s '. * *Mus 50. SvLrest*cae t wetallic moocDcceri)5 t eanc e T '9s sp. Acmeeeeers rul:aetle
i t eac . 0c aus sD. ke ' ' ,s sD.

~

Fac avcei'us so. a. are.chs
g'a & so.5 gcy avatusHat tee t6ae (crealing water beettes) neret,ms so.
*al 9plus 59. etIGoactylidae (stilocactyltd beetles)
seitocytes su*ec%actatas ot''ocactria s:.
F. *u t ' c . s **eboioat tearse beetles)Oybscidae igeedaceous civiaq beetles) vpaea sg.
patA sD. t wes ss.

m.s t ee. rotet'snus em.
ss .'e' y'ryeaan so.

- oit tas
a

.~es t o.;+sseaac e a sa. (1 rose , r5me teetles)
arcecoms 500 Cryetopregicae <crycteceagis beetles!
M. c oe s i ci li s 8artscataa $D.3. , *2- taa ors'cae aac%,ed e.eties)
-certss sa. a enttara= vs so.c

.,eos so. Ccene e at eare enties)Lac ma' Ns sDo.

mm ,uei.s.a .: eaaincaeleus . '., orws bot 'es israt,s s,.

sye',,cae v.. iena, eeeties, m . ~, se.

;'.'s,us ssre.v i
4 sw:os s..: si'ms so.

O
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Dreer teleostare (beetles) (Continues) Oreee Caleostera (beetles) (Continued)
atticultese (sep neetles) Chrysemeltdae (feaf beetles (Centtaues)

trac yotecus so. Calligrapaa ssp.a

cryptaccaa ample tecer:na tr'eureata
LathridiiJ'e (einute brown scavenger beetle *) L *aetocaesas mi%taa

Carticar+a so. Chaleous scapularf.
trotylidae (pleasing fungus beetles) ut iieous so.

Isca rus queer 9sunctatus daisisus sp.r

9 alodacee rusciata chrysoca s auratusu
Coccinelliaae (lady neetles) arvsadiaa so.

ada la D9 punctata (twospotted I ady beetle) Lo s aspsls sp.
ITa'Ts quinoccigu ctata Crecidodera sp.a
BTWer's stioma itmicestabees lady Deetle) Crioceris duode"mounctata (spotted assaragus beetle)
Gccinelia novenaotata cryptxepaalus so.
Co1+omegilla 'uscileerts_ feleyela quttata

:Isoretica u oeciapunctata (spotted cucumber beetle)C<c Toneaa sanguisqa n
kicoccainfa coavemeas ice fgent lady beetle) 3. virvrera (western com rootwom)
u. : acialis fiscaus so.
4. cereatnesis EWII sp.
W. triaecessucctata (13. spotted lady beette) usaarcma meansrivanica
hoerasg s tgasta C. latt'rees
h. v du +ata Dema so.a
09crameises ss. felytoscells sp.
PS,liocora vMiettimaculata tema collar's
50*aus se. GRitarsus sp.
1. av cticoif f s sooonota so.a

Colydt tede icyltadrical bort beetles) cedionyca s sg.u
AnthtCtdae (antltke flower beetles) Pachybeachts 50.

antnicus s9 Phaedon viridis
votomus se. IE iTotreta so.y
soteus murtpaaes ple iocera versicoter (taported willow leaf beetle)

(JfeTne f antlike leaf beetles) Flagiametr$oaa clavata
floaus so. Fsyn toaes so.
Emeliams 50, 5teMspo so.

Peeilida (false antline flower beetles) 31stea fecatal+s
stereopaipus so. s. -arvnens

layCetDonagidae (hatry fangus beetles) ? rte aDda virgatan
Dyretocasqus sp. Tvmees s9.

Pyrocoroidae (fireCGlored beetles) Anthribidae (fungus weevlIs)
Deadro+ des so. Isanocerus so.

inorcenida (tumbling flo er beetles) Cu cunonTJie ( eeetls)r
Mereella s00. a ton sp.
Nordell hteae 500. Laieadra sa.

/-) A11ecuiidae icamecla.ed beetles) p,eera 90st'ca (aif alfa weevil)

(d *mmrus so. IraM4naus so.
. sw es 7er**ea ro eaooherus so.w

Tececreonida idarelicg coettes) scoi, Liga < bare eeetles)
=eecantae cytrecra oreer wrooteca (ptltoas. laceengs. sobsoaf1'en. etc.)
Ulana Web's Coryealidae (sobsonflies fisnfiles)
blootfus sacerstoides $1alidae (aloerflten)

ptelaaerytdae (f alse caraling beetles) Chrysopisae (green f acewiaqs)
Canife so. Meserebsidae (brown lacewings)
Eympeora 50. Contooterygidae (dustyutngs)

Pttnidae isoteer beetles) Myreeleontidae (antitcas)
Pt+*us so. Ocoer meccatere (scooteaflies)

anobtidae (ance114 beetles) Panorpidae (scorpionfifel)
Cryptorama so. Psacepa sp.

Lecanidae { stag beetles) Otttacidae (hangingflies)
Pseudotuceaus ss. sittacus so.

Bestrichtdae (false pomGer90st beetles) Order IrtChootere (CaddisfIIes)
Lic*coonaaes so. Psyc*cryt tese

Scareceiade sscarees) Pye-tcycnidae
aaonale 50. msycae so.
staeMus so. nyarootilion
Geotruces sp. Leptoceridae
4rodactrius subso
m goya castaaea (a'aosus (rose ceter) staciosones sp.

a siatic garden beette) acetis so.@tmopnaius M Triacaodes 50.
3rl;ceana see. P*ryganeidae
cop ilia asontca aq vonia so.
serica so. saa.s.oia seliasMot 98vs 53. L. "gostomt s 50

Cerve cidae (loncorned beetles) L t.nenan idaer
acopionere ruhten ore,r Lepidoptera (butterfites. sotasi
Ae tlegna sutu aie Paolltonidae tswalicwtati butterflies)5 r

t spa'dtoa eucroaatse Papilio paucus (ttger smallontail)
cberen triouactata p. poo ees iblace smallowtati)
ceta sam _a neunews piiridu ;.attes sulfurs)o
#TeTeFa bevacea Cettss pntfodice (ccomon sulfur)
Pseocerus superectatss pwes > rot 3aTEF (soutwere canoagewore)
psyrassa vaic one v. capa morted catoege= ore)
pseraa =estita CanaisuTeithmeed butterfiles)
up.orecus so. :aaus glestepus (conaren netterfly)ChrysemeTTJae (feaf buties) geso aTTdae (brusnfooted butterflies)T
acalpma vittata '(, atma cardut (painted lady)
Al
a.tica s . ;unoe..es meten (saltimore)wr

untoaa ... coecir r,ucier >e
apoclitI$ inaequalis

53 so. ,

O
V
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Table D-1 (Contd)
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' CMer Lesloostera (butterttfes, aut*s) (Continue 4 Oreee Cteters (f1tes) (Continues)4pm0Palfgae (brusafooted butterflies) (Conttawa P'yrmaptore s8.t

{ L'eenit's arcaippus (vicercy) Psytaodiaaa7 mete eltesl
4*paal ts acticpa (mouratagcicas Butterfly) Chaocortaae (anaatou r oges)
Pechaej 9eres (pearl crescent) Chironomidae (sidges t
POytonia GHWistients (euestSe tare, Bibtenidae (Marca flies)
5peyeria cWele (great saangled fritillary) l'S's so.
5. staan (atana) Claidae (dtand midges)
7acesse atalanta (red eamiral) 5tettidae (nlact f1tes)

SatlFITae isatyr buttertitest cultetdae (mosauttoes)
Euptycnia cveeta (11ttle wood satyrt Wycetoontifeae (fungus gaats)
. =6 tc ifiTIllitc**1i's satyr) Scatoosidae (01act scavenger fl9es)a

eta _ eu yoce (eyed Wi) sciar'dae (darewtaged f anges goats)e r

prtiaacia (pearly syet Cecidiomytteae 6 9all etaces)
L ouNeo (blues, copcers. matrstreams) Ceratopogonisse istting mioses)i

Evt-ts cwyates (eastera taties blue) Istoonagiose (svioonagid flies)
Gia4cosis a_rnoM t sortag azu e) 5trattamys tdae (soldier f11es)r
5etyr+om c aryaevoraus CRa<ry's 50Iaessertidae issiopersT (htchery hatestresa) 4e ote;us so.
Epaemeeus clerus (silversootted satocer) ** t cep a 30._

Sat.raniaae (gient stiamore notes) +o u e > + a so.
natme*eea peirpaeanes (polyphews mote) Petectic s so.
ETureris u tio motn) Tabaaidae

sokTipue isentas motes) chrysets ctacticerat s

pea ** as *y*f,s (smalleved spains) t.. cy;n
Wer*ata s Lamaictests (tisinspot sEntna) I. vit tatusu

Ctea chidae (cteau(Aid notns) Yaba%s 500u
$cepits SivtCottis (yelloucellared scape grath) . . tr aculat s

arcttiaae (siger moths) Therev7T"aTTitTHeto f1*es)
Estvias congeue enegiontaae (saise flies)
maiisisota tesselaris (pale tussock motn) Scenestataae (.tnao= flies),
W4MQ4 coebse ee'atrir.*1 a sD.
*noprent Ncosa wydTooe smyoas files)

a das ciavatuin. .in tata v
[_sta iseoella (banced woollytes) asOTJie groecer files)

moct.ine iomiet actes, uncerwings) E"eria alt *taris
a eteie so. sect 99 aster so.s
.a g caasseasts 82moy1lidae Dee files)
EiisccTa io. Empidteae taance flies)
Epi reue is sp. C*el'peda so.
Ct%sanott e veto y so.
L euc aa t e mul tTaaa acaveere so.

2 LeuccevSta sicoters'oes CoTTceopoataae (longlegged flies)
Maewstee vic ina ara re sp.
Uehti sp. sy*5tus sp.
Noi Da t a miseltedes ChevsCtus sog.
Eaoplesta ed (caceage looper) Loady astylus so.

Coinecae gleg 001 knopus sa.
Iaie sa. ervmter%s sp.

totoccatidae f actodontid moths) mesor* age so.
Cerura Meeelis T.Tastoceuss so.
Satama ei*f stra (yellommected caterot flar) 8' ag maeurus sp.
aeterocawa ytt+vitta (saddled srnstaenti W aous so.

Lassocampiae 6 teat caterpillar motns t . unopat hs so.

*alacesama a=c+caea (eastera tent caterstilar) Lon%teriose (soeerwieged flies)
GeoistiTTaThesnetrid =etas) tecaoptera so.

aebotana ciaeatarta PhisTTie t humpeached flies)
be 's Cobser+ a PtSuaCulidae LDtqPeaded flies)
5a ta vestalista ai1S*eure so.
. okMTim'yi31eroleucarte (bleCaberty loooer) 8Meculus se.

Ec troE11 c repusculart e syronicae s f twee elies)
rpEc i so. Conooisse (taicnaeased flies)r

i g'r's overstiireats (grapevine looper) picecoestese (st91tlegged f1tes)
D cot a eaotata Ctttidae (otit14 flies)
b s0stetaa14 justularia C * ae t 00s i1 sp .y

5aculoon tHsoaria Gietcpielle so.
5. treas versat a Plat.ystom,atise < platystamatie flies)Npie wecu ceta e veit a so.a
?,WiETsTeoTcate fe:iErTtidae (fruit flies)
Tia~t i3ce ccelard a Septidae (Diect scaveeger flies)

Limacodiace is;ug caters?Ilar moth) jepig so.
Eut'ee peauleta 5c t omys t see
eC '=rgsc apaa *apiocetya so.

, taawere sp.Pyroporpatcae t emos, actns) e
Pyralidae (pyralle setest La.T. aaTTE leusaat to f1 ten)

Desets Saeest's (grace leafe ider) Caqtepkneeu,resepen t e so.
o

:irGT'a ai.caia1is ea sp.

%[5phe 1!aats (basswood leafrolle-) ErWe so.
e so. NRt Ti~sa .

Tan t >
v raam. ip. cn em,iidae (cn.mae-ytte mes)a

tortriciJae (tortricta amens) Nogailtsae (satoper flies)
sare**rs caestle s t,cnaetaae (lonc=aetd #11es)

e *cr imotFs Speerocertdee (aung flies)
Ordee 01stera (flies) * *gexeet so.

tipu 14ae (crace flies) F.ateceors sp.
Ptyc*octeridae (paeatom crane elies)

O t tisi. %c'd Clav' pes

O

,
1
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(3 Table D-1 (Contd)
V

oreer Otetera (f1tes) (Canttaved) creee nymenoptera (sa.fites. =ases, ants. bees) (Continued)
Eenyerieae (snore flies) Icnneummatene (tenneumans)

Dichaeta sp. tufoontdee (evlophids)

Page a sp. Cnrysididae (chrysidids)
ste mta sp. Cereonronicae (cersonrantes)
katena so. tapeletdae (eugelstasi
katoset ia sp. pertlaspidae (pertlaseids)

cresconfitaae (venegar flies) Torysidae (torysies)
C*reemaa sp. Pteresaltaae (steroaaltds)
seescoas ta so. terytamtaae (eurytamies)

Calorcoidae (catorcend flies) Cnalctaidae (cnalciatos)
Cetems 50 Cyntptdae (sail meses)
Chloroos so. Per11asotaae (pertlaspids)
crassiseta sc Drytnidae (dryintes)
U+siotona so. tvanitaae (ensign asos)
Ecterna$e sp. Prototruptdae (prototrupids)
Iatc*ioress so. incarnrontaae (cerscaronids)
veceintes sp. etaartidae (aiaorttes)
meae=vra sp. $ceitontaad (scellenics)
Uscineila so. Tiontidae (stanties)
Pae.ctoceanala sp. Forutcteae (antsj

Teamtwe so. Diapettaae (etaartids)
Agronysiase iieafetner flies) Figittsae (f tgttids)
Clustedae (clesite flies) Posetitoae (soteer masos)

C1 siooes ss. Senectdee (ave aa.ners)
.wterw-gia ss. Andrenicae (andrenid bees)

weleasyataae ineieasyste flies) Colletidae (yello f aced tees)
antnesystdae ant %omysts flies) Maltettene (sweat bees)
Ceterneridae recent mots) Astaae (beesi
AntDysyt tdee ant' Wort ed flies) sois "ellifees (Roney beel
calltpeoridae (ttom flies) Ce*at taa so.

tactifie ss. Mocm victinica (large carpenter bee)
esenic's so. Orser becaooos (crayfise)

%scidae imuscid fites) Oroer tenisoaa (scuss)
%sca domestica thouse fly) creer Chelonetntda Epsewooscorpions)

facninidae ttacninte flies) creer Phalangica (harvestnen)
creer nymenootera (sa.f ttes. asps, ants. bees) Orcer Acart (ettes)

Passnilitaae (ecos31aning sauflies) DeNcentor waeiaDifis (ApertCan dog tics)L

Pergidae (sergid senflies) Croer Araneida (spiders)
Acortvlecera sp. Oroer Isoooda (tsopoos)

Argiaae iersid samfiles) Class Chtlopede (contipsees)
Tantaredtetase (sa.f ttes) Class Otelossee (stiltooees)
Bracontece (bracontes)

^
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Table E-1
.

General Water Quality Parameters at Lake Michigan and Pond Stations,
Bailly Study Area, April 1980 (Page 1 of 2)

i
Station j

I8seawte* S R,eg 1 25 23 35 JM 18 45 < 55 58 65 6M 69 1 95 98

alkaltatty ag/4 a 115 121 119 132 119 111 118 115 118 117 110 l'8 116 115 116
b 117 118 119 123 120 113 118 118 117 121 119 115 117 116 115

Calcium, soldie og/t a 40.1 42.3 41.3 41.7 40.5 37.1 18.7 38.2 37.5 38.1 36. 7 37.2 37.5 35.9 35.3
5 39.9 41.9 48.1 41.1 39.0 37.8 38.1 37.3 37 6 38.1 36.8 16 . 7 37.1 37.5 35.8

Chlorig total g/t a 11.5 12.9 11.7 12.3 11.3 9. 7 11.0 11.0 11.0 11.0 9. 9 10.3 10.6 10.3 9.9
b 11.3 12.7 11. " 12.3 11.1 9.9 11.1 11.1 10.8 11.1 10.4 10.3 13.6 10.3 9. 7

Colce, true Pt-Co 4 7 7 7 .7 <F 47 <7 <7 7 9 47 57 47 47 <7

h 5 <F <? 47 <7 e7 e1 <7 a7 11 <7 ' <7 7 <1
.

|

Copeuctance secs a 330 35 5 35 0 350 3 30 300 313 32 5 12 5 315 190 300 320 290 225
h 330 355 350 150 330 300 313 325 32 5 315 300 300 12 3 290 285

l
'

F1Joride, satele og/ s a 0.10 3.13 0.08 0.04 0.10 0.07 0.10 0.10 0.11 0.11 0.10 0.05 3.08 0.04 3.06

,

6 0.07 3.10 0.C9 0.10 0.30 0.05 3.11 0.10 0.11 0.19 0.10 3.07 0.11 0.07 3.06
1

1 daraness og/s a 145 153 139 149 158 128 145 141 135 145 123 1 39 145 141 128
s 145 153 162 149 143 124 141 ' t9 1 32 145 124 128 145 141 Its'

Nanestus, solunie og/ t a 11.0 12.4 12.4 12.4 12.3 11,3 11.9 f t.9 11.6 11.7 11.3 11.4 11.5 11.1 11.1
h 11.2 12.2 12.3 12.5 i2.1 1 s .4 12.0 11.9 11.6 11.5 11.5 11.4 11.3 11.5 11.4

Oder. !4resaold* eos/wg 4.,

4 e

Osv9en, aissolved ag/ t a 11.5 11.7 11.6 11.7 11.7 11.3 11.7 13.1 12.2 12.2 11.4 10.5 12.3 12.1 11.8
b 11.5 11.7 11.6 11.7 ' 1. 7 11.8 11.7 13.1 12.2 12.2 11.4 10.5 12.0 12.1 11.8

3 0xygen satu etton * a 99 101 97 101 96 96 103 113 101 104 95 96 104 l a.2 95r

t 99 '01 97 101 96 % 103 113 103 ?34 95 86 104 1C2 98

* 74 7.2M ist a 7.s 7.6 7.6 ?.4 ?.5 75 7.4 7.4 7.4 * 7.2 7.2
* 7.4 7. 27.2 7.2i 6 1.6 7.6 7.6 7.4 7. 5 7.5 7.4 7.4 7.4 *

8 tessian. solete sg/ t a 1.43 1.50 1,42 1.52 1,42 1.26 1.75 1.33 1.30 1.13 1.34 1.33 1. 36 1.31 1.350
D 1.42 f.47 f .56 1.63 1.51 1. 30 1.35 1.32 1.30 1.34 1. 32 1.34 f. 36 1.11 1. ;8

sedfwe, sol Afe og/a a 7.00 8.10 7.40 7.88 7.26 5.67 6.50 6.48 6.36 6.41 5.84 6.49 6.97 6.47 5.29
n 6.90 3.11 7.37 7.94 7.21 5.83 6.48 6.50 6.25 6.46 6.14 6.46 5.79 6.48 6.25

,

sottes. total eq/t a 243 2a1 221 994 507 l '9 ?% !86 ? R$ 187 179 194 195 ! *8 190
I essolved (%) t 242 2 39 2'5 1384 683 143 190 !%6 153 184 187 188 190 19( 198

Solids, tot e; *gr a a 72.0 4.2 6. 4 5.0 3.6 7. 4 6.3 3.6 7.4 2.8 5.6 4.4 6.6 6.8 5.2
suspenced (L5} h 7.6 46 6.6 4.6 1.6 4.4 5.6 4.2 4.4 4.0 4.3 12.8 8.8 20 92

Selfate agi t a 't 22 29 22 34 23 99 18 27 18 26 25 i6 16 25

s _
b it 22 is 22 28 24 !8 IS 27 18 26 25 !8 16 25

j feapeesture *C a 9. 0 9.0 9.0 9.2 7. 0 6.8 9.8 9.0 8.0 8.5 7.5 7.1 t 8.0 7.5
i 5 9.3 9.0 8.0 9.2 7.0 6.8 9.8 9.0 8.0 P.5 7.5 7.0 3. 5.0 7.4

Turet at ty 97'J a 4 2 3 2 2 3 1 2 3 2 3 5 3 3

3 3 2 3 2 2 2 3 2 3 2 2 3 3 3

*

*aw*arats not tanee.

4

f

t
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Table E-1 (Contd)

$ tation

Parameter 3 a,2 *3 "" 9 '03 ' 'I III I25 " ' 73 '85 '55 I'5 I 'i l 'S '95 2*5 U
alkaltaity g/ t a 113 115 M5 97 118 118 53.9 80.7 66.9 57.1 35.6 47.6 35. 3 37 6 '30

t 115 !!5 126 89 117 118 13.1 71.4 65.6 57.9 'e 6 55.6 36 .8 32.3 ' SC

Calcis, salvble M/ t a 33.9 26 .7 37.1 e5.3 28.1 39 .5 53.8 51.3 47.1 51.9 91.3 67.3 .5.0 25 4 41.0
a 32 .1 37.3 37.4 63.4 37.? 39.2 51.3 15.1 43.0 5).5 94.2 64.1 25.3 24.3 43.7

31crise, total m/t a 9.3 9.2 9.4 11.8 11.3 12.3 11.1 10.3 'O. 3 11.3 9.2 13.0 6.6 6.6 3. 5
8 17.3 9.2 9.7 11.3 11.3 12.3 11.3 10.3 10.3 11.0 9.4 '3.3 3. 9 6.6 8. 3

Calcr. true Pt-Ce a e7 <7 47 <7 <7 7 e7 <7 .7 7 7 <? <7 <T 14
3 <7 <7 <7 7 .7 7 7 7 <7 7 -7 -7 7 7 14

CJPoweta*ce sees a 330 263 235 sic 32 5 330 463 400 380 425 500 56 0 230 230 373
5 333 260 Zi$ 490 325 330 40 4)] ;50 425 6 ?,0 560 230 230 3'3

F1 wor +se, soldie gis a 0.03 3.04 0.06 3.11 3.05 3.% 0.:1 0.39 0 29 3.17 1.21 9.09 2.14 1.57 S.21
b 3.07 3.33 3.05 3. l i 0. 5 0.C6 1.12 1.39 3.29 0. ' 4 3 29 ^ 27 0. ' 6 '. 08 5 22.

marcaess M/ s a ist 1:2 123 2 33 '49 1 01 '94 233 '01 1 77 242 177 ts? T 39 ?73
0 141 128 109 218 145 93 '94 222 '01 173 246 181 'e t '53 173

*aor'este, solwele 9/s a 10.3 ' 1.0 19 16.3 .1.5 2.1 13.6 ' t .1 '1.3 12.3 11.6 13.3 4. 4 51 21.2
b '0. 3 1'1. 5 11.1 15.6 11.4 ?2.1 12.4 0. 9 11.1 2.1 1! .3 : 3.6 a.6 s.t 21. :

Odor, t*reswid** 8esAeg a
n

Osrove disselves %/ t a 72.5 ti.9 11.9 9.8 11.? 12.3 a.9 8.9 10.0 9.4 13.4 3. 3 3. 9 3. 4 9.7
b 11.9 M .9 11.9 5.8 11.7 12.3 8.9 3. 3 1:1. 3 9.4 13.4 '" . 3 3.9 9.4 97

O s y'vea set.-atton a 106 48 % '6 |33 133 9' 95 135 45 113 l'2 99 95 ':4
0 ' C6 93 4 76 '03 103 37 95 iG5 95 l'3 112 9+ 95 '8

se an a ?.2 '2 *5 7.4 * ?.4 1.2 5.5 '. 5 7.2 '.3 7.3 *1 6.3*
.

7.4 5.2 E.5 7. 5 ?.2
.

3 7.2 '2 '5 '.4 * '.3 ?. 3 7.1 6.5*

Potassis, solwele 9/a a 1.22 1.22 1.29 3.73 1.34 ? . ;9 4.2 4.8 3.2 3. 5 9? 1. 7 1.5 1.5 f.6
3 1.21 1.23 ' . 21 3.64 1.33 1.39 4.2 4. 9 3.1 3.8 9i S6 ?5 1.4 1.4

Sosws, solutle *g/a a 5.44 5.59 5.75 '5.04 6.61 ' . 75 21.5 13.5 74 3 '96 7. 4 19.9 5.3 5.2 9.4
3 5.49 5.55 5.60 15.99 6.37 ? 53 21.5 14 8 ;4.6 19 6 17 / 23.7 5.2 5.1 4. 3

Seltes. !stal M/t a 95 '59 '69 '67 19? 193 331 305 63 275 435 4 30 180 82 2'?
stsssivec | *05) 3 213 I?1 ? ?2 3'3 T57 :03 32 6 %2 2'S 332 443 4!1 129 : 'S :38

50l*45. !ctal m/t a 6.0 .0 . 2 13.S 5.3 !.3 6.3 11.5 31.4 6.4 1.3 '.3 6.6 59 '.3 36
usseaoed l'55) t ?.3 T.2 9.2 46 1.2 E.4 12 3 50 3 66 4.6 73 7.2 6. 5 '.! 4.6

* 1'a te Mit e it *2 23 '!6 '8 22 !!9 l'a ' ",8 I42 :6a 221 52 4 3.

t '4 22 23 '54 18 21 162 1 39 ' C8 146 ISC 223 4a 46 0

a 7.2 73 6.5 9. 9 9. 9 43 20.3 79.3 'i.3 '65 3.2 22.3 21.3 23'seoerature * ''

b 7.2 7.3 4.5 3. 9 9.9 93 3J 79.; 't3 ' 6. 5 M.3 23.3 21 3 .20 o

%re s si t/ 4TJ a 1 3 5 3 3 2 4 5 1 3 . 3 1 1

. , b 3 4 4 3 3 2 6 * 3 3 3 1*

.

.. eeswee**ri a
* not tamen.
sr .s % ceMecte. % ,e ,- .i t .es ani ..e.

O
1

1
I

|
| E-2 services group
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i Table E-2:
!

4

General Water Quality Parameters at Lake Michigan and Pond Stations,
Bailly Study Area, June 1980 (Page 1 of 2)

Station

L M 95 25 29 35 19 1 1 1 58 65 tm 68 1 45 sePermeter M
Attalletty ag/ a 115 112 ' 115 111 107 116 115 117 115 115 120 123 117 117 110

b 116 111 114 108 104 116 117 115 115 113 122 121 119 115 104

Calcium, soldie 99/4 a 39.9 40.0 42.4 50.4 48.2 49.4 40.7 41.7 41.1 43.3 41.1 41.9 39.1 40.7 40.6
6 39.5 38.8 ' 43.0 49.2 48.2 49.3 41.8 42.2 42.0 43.4 41.5 42.2 40.2 42.1 29.6

Chloriae, total mg/ t a 12.6 10.4 10.8 9.87 9.37 13.0 13.3 13.4 13.3 13.3 12.4 12.9 12.4 12.7 12.7
i

6 12.3 10.1 10.7 9.63 9.C3 13.3 13.3 13.3 13.3 13.3 12.9 12.5 12.4 12.7 12.6

,1 1 .1 .1 1 e 1Color, true Pt.Co a 2 <1 * <1 et .1 .1
.11 1 <1 1 1 <1 1 .t6 1 =1 * =1 <1 <1 el

Caductance .snos 4 290 270 275 270 270 273 285 295 290 290 280 290 290 290 290

6 290 270 275 270 270 270 285 295 290 290 280 290 280 290 290

?
Fluorida, solate a)/t 4 0.20 0.22 0.21 0.22 0.22 0.21 0.19 0.23 0.24 0.24 0.35 0.25 0.27 0.to 0.27

I o 0.23 0.22 0.22 0.22 0.22 3.23 0.34 0.23 0.24 0.24 0.27 0.26 0.24 0.29 0.26
i

mareness ag/ a 120 143 120 120 120 150 128 135 143 111 113 105 128 113 124
' b 120 120 135 128 112 1C5 113 83 135 135 129 128 120 150 129

%gaesian, soldte sg/ t a 12.4 12.6 12.8 12.9 12.8 12.9 13.4 13.3 13.3 13.3 13.2 13.3 12.6 12.6 12.5
b 12.2 12.9 12.9 12.9 12.9 13.0 13.1 13.4 14.3 13.5 13.5 13.3 12.5 12.7 13.1

Odor, thresneld* Pos/wg a
b

Cay 9en. dissolved og/4 a 9.2 9.0 9.4 9.6 9.6 9.9 9.1 9.3 9.7 9.5 10.0 10.5 9.7 9.a 10.3
6 9.2 9.0 9.4 9.6 9.6 9.9 9.1 9.3 9.7 9. 5 ,0. 0 10.5 9.7 9.8 10.3

j
Onygea saturation .5 a 92 80 92 14 94 97 89 93 97 15 100 103 97 96 'Of

,

b 92 90 92 94 94 97 89 93 97 95 100 103 97 96 101
,

#
on ;H a 8.0 7.8 7.8 7.3 7. 7 7.7 8.0 8.1 8.1 8.1 8.1 9.1 8.2 8.2 8.2

b 5.0 7.3 7.8 7.3 7.7 7.7 8.3 S.1 4.1 8.1 S.1 8.1 8.2 8.2 8.2j
Potassten, soldie ag/a a 1.62 1.42 1.49 1.49 1.42 1.44 1.49 1.51 1.49 1.49 1.41 1.48 1.44 1.46 1.50*

/ 3 1.51 1.46 1.49 1.47 1.44 1.51 1.41 1.46 1.47 1.45 1.50 1.44 1.44 1.45 1.44
e

Sodius. selete eye a 5.9 5.6 5.8 5.8 5.5 5.6 5.7 5.8 5.9 '.9 5.5 5.8 5.6 5.9 5.8
i 6 5. 9 5.7 5.9 5.4 5.6 5.9 5.6 5.A 5.8 s.9 b.5 5.6 5.6 58 5.5
1

Sclids. *0tal *g/ t a 152 151 133 til 124 112 1 34 142 179 175 167 166 122 123 122

; ettsolved (T 5) 6 148 151 137 112 113 109 143 139 163 '62 150 121 102 107 125

Solids. total e9/ 8 a 17.5 37.2 38.0 23.0 24.0 36.4 40.4 32 .0 42.0 35.6 42.0 32.8 1.6 32.2 22.0
suspences (f!$) b 30.4 36.4 29.2 1.6 A.4 40.4 37.2 40 0 40.4 32.4 36.4 35.6 31.0 39.6 10.4

I 5.1 fate wie a 17.7 17.7 17.3 17.7 17.7 17.3 18.0 19.8 19.4 18.4 18.0 18.7 20.1 20.1 *0.1
b 17.7 18.0 17.3 17.7 17.7 19.1 18.7 19.4 19.8 20.1 23.1 19.8 20.1 20.1 20.1

,

.

?ecoerature 't a ?6.0 16.0 15.0 15.0 15.0 14.9 ' 5.0 16.0 16.0 '6.0 16.0 15.0 16.3 15.1 15.1
1 b 16.0 16.0 13.0 15.0 '5.0 14.9 15.0 16.0 16.0 16.3 16.G 15.0 16.0 15.1 15.1

hreitity WJ a 5 4 15 5 3 4 6 5 3 3 5 6 3 3 4

S 5 4 5 4 3 4 4 3 4 3 5 3 5 3 3

*
4esurements not tamen.

I
1

!
,

t

i
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Table E-2 (Contd)

S tation

I I2T M '35 I S$ " ISI I IU ID Ndp ,g,, g Be{ 7$ '+M M 105g

altaliaity M/ 4 113 112 112 113 113 '46 123 106 M4 64 9 46 9 '

b 115 112 111 110 115 149 129 111 los 58 42 47 54 1y

Catsv. sotale M/ a s 19.4 40.0 40 7 39.6 43.1 39.9 25.6 54.6 62.3 91.8 34 0 22 3 21.9 58.9

b 41.2 40.5 41.5 43.0 40.4 40.2 33.4 54.4 53.3 95.2 79.9 17.6 22.3 60.2

(nlac.ce, total M/t a 12.4 12.3 12.3 12.4 12.4 !2.4 12.0 12 8 I3.3 ].3 {2.3 6. 7

b 2.4 12.3 11.8 II.4 12.4 '2.4 12 3 II I 28 ' '5.9 . .

j
'-

.tm % * j0 I 9*

f.35Condactance >*os ' too 295 m 275 3% 265 3M 430 3M W M M W
a 290 295 280 275 300 265 300 430 470 525 525 185 la5

" # "' i*;' * 24 3.26 0.26 0.27 3.2? 3.29 0. *9 0. ? 3 0.14 3 18 0.19 0.12 3.12 0.?S

[.29 0.26 3. 32 0.26 0.29 0.28 0.13 3.14 3.13 ' 23 3 'S 1 13 3 12 *
a

*arenes s mi t a 124 !!4 ' 32 135 13 129 113 145 130 til 237 75 71 211

3 123 128 12 8 125 123 123 113 166 180 218 207 64 71 2&2

( . 1 33 .2"#

2. gor tweesnelse bs/96 a

b

j,j fj [,j
6 '

5Uurgea. 41150l*** M/ ' a 05 1 6 65
6 .

; E! U; !!! ?* ;i | 'l ?! 3 0 0 ?! U l'3--""~ '

y '* a 8.2 3.2 6.2 9.2 9.2 9.2 3.2 73 hI E3 E'8 hI f'O f'g
a 8.2 3,2 3.2 8.2 9.2 1.2 6.2 7.8 1 33 38 'I 8

* 1.56 1.46 1.44 1.53 3.65 4.77 9.68 9.29 0. '6 3.30 0.40
j.33 1'.44 1[44

Potassism, solwole M/t a
44 l 41 1 37 52 1.47 T . 46 1.45 3.73 4 26 3.52 10.24 0.63 S.20 0. 35

Soolwn, so1J:le M/ i n 5.8 5.3 5.? 6.1 5.9 5.3 5.8 19 1 [i 8 .. %. . { }j2

e 5.6 5.7 5.5 6.0 5.6 5.3 5.6 19.4 63.6 .

siggo), 2) 3 130 119 36 116 96 1 31 1'75
.39 287 4C6 410 139 135 12 6

tot M/1 a 123 n6 112 '. al 116 119 '53
toltas.,a (al 6 '1 408 MO 1 32 141 114

to19ds, total 3/z a 15.2 31.0 23.4 |8.4 12.e 32.8 24.8 6.2 3.4 3. 8 4.3 5.2 4.4 96

~,spggee ( t55) 3 39.4 32. 3 27.2 22.3 13.6 38.3 34.9 5.6 6.6 4w 3.. . - .

5

s:I I U i d !I:! SI.! s:! O l!$ ? !E 5 U: 85 O5*""' " ' ' *

'emperato , C a 15.3 15 3 34.3 23.3 ts.3 15.0 19.0 MM ]1.5 p.5 {1.. {.{ q-. y. .Mr

3 15.3 15.0 "43 23.0 16.3 15.3 '8.3 19.5 9.5 1.5 . . . . 3

j fd't *v ty 9'J a 4 3 4 5 5 14 7 9, 5# g,

.
Deswroumpetl met 'aue#.

"so saneles .ee, col' acted eecesse sonos seeg sry .

O

services group.
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Table E-2

General Water Quality Parameters at Lake Michigan and Pond Stations,
Bailly Study Area, August 1980 (Page 1 of 2)

e

Station
3

'aramte* Liaij, 42. 1 1 1 35 38 18 45 55 55 ES 64 68 ?$ 85 93

j 41 t al t e t ty* g/ 4 a ?3 79 118 59 $8 57 120 77 72 67 96 116 116 50 123

j b 106 77 58 101 106 121 42 107 99 106 70 116 118 112 114

i Calcium, soluble sq/ t a 24.1 24.0 35.8 21 .4 22.7 21.3 35.8 23.0 24.9 24.1 30.0 14.8 14.0 *** 34.9
D 33.9 23.9 19.7 37.1 31.8 36 .2 13.1 32. 7 29.3 29.4 25.4 35.5 35.2 * * * 33.8

! C>toride. total ani/s a 18.3 9. 3 9.1 9.3 8.8 5.1 9.4 8.0 8.8 9. 3 9.1 8. 7 9.1 8.9 9.0
[ D 8.9 8.5 6.6 9.3 9.8 9.8 9.5 9.4 8.9 9.5 8.9 8.9 8.9 5.8 5.9
i

Calor, true Pt.Co a <1 al 1 el 1 <1 <1 el 1 e1 <1 <1 s1 =1 1

i b al 1 *1 el 1 <1 2 el al al *1 <1 41 <l I
i

| Cocauctance .eaos a 2 70 225 252 239 250 2 32 252 230 2C 240 215 200 250 254 260
b 270 225 252 249 25 0 232 252 230 Zw 240 215 200 250 254 263

i
.

I Fluories, soluble og/ s - a 0.1 0.1 0.1 <0.1 0.1 0.1 <0.1 < 0.1 0.1 0.1 0.1 < 0.1 <0.1 < 0.1 0.1
3 0.1 = 0.1 <0.1 0.1 * 0.1 0.1 0.1 0.1 <0.1 0.1 0.1 = 0.1 =0.1 < 0.1 0.1

maroness e9/ t a 111 48 126 90 75 65 128 90 96 98 113 130 124 128 124

I D 120 188 85 128 139 132 61 117 105 105 92 128 128 132 128

m jnestem. solunie ag/ t a- 9. 9 9.8 10.5 10.2 10.2 6. 9 10.6 1.1 9.8 10.3 10.4 10.6 10.5 * 10.5a
10.5

{
6 10.1 9.6 9.5 13.6 10.5 10.5 9.2 10.5 10.5 ^ 0. 4 10.3 10.5 10.5.

***

'
Odor, tareshold- ess /4eg a

D

i Caygen, cissolved ,g/a a 8.6 8. 3 8.1 8. 4 9.3 9.3 9.2 9.5 9.4 9.6 10.0 9.8 10.0 9.4 9. 2

,
D 8.6 8. 3 3.1 8.4 9.3 9.0 9.2 9.5 9.4 9.6 10.0 9.8 10.0 9.4 9.2

i
; Onygen saturation 5 a 89 8!8 'l 45 88 80 97 96 90 97 97 89 102 97 88

D 89 38 75 25 58 80 97 96 90 97 97 89 102 97 a4
{
i :ss 99 a 7. 8 7.5 7.9 79 7. 9 7.6 8.0 8.0 7.8 7.9 7.9 7.8 4.0 8.0 7.8

b 7.4 7.5 7. 9 7. 9 7.9 7.6 8.0 8.0 7.8 7.1 7.9 7. 8 8.0 8.0 7.8

; 8ctasstum, solanie *g/ a a 1.24 1.27 1.34 1.31 1.23 0.73 1.27 1.C9 1.20 1.25 1.24 1.20 1.24 1.19***

b 1.22 1.21 0.96 1.31 1.29 1.15 1.29 1.29 1.23 1.29 1.20 1.20 1.25 * 1.26

i Sod 1*. soluble aq/s a 3.97 5.15 5.18 5.19 5.06 3.11 5.06 4.42 4 92 5.08 4.75 4.91 5.03 *** 4.81
j b 4.94 4.90 3.91 5.26 5.23 4.56 5.35 5.11 4.83 5.32 4.82 4.32 5.98 m 4.96

{ Solids, total eq/ t a 303 102 166 I68 '. 78 117 113 125 156 !$4 420 170 III 173
' sissolved U351 b 191 10 5 162 173 'M 105 100 165 161 163 161 163 171 176 163

. Solf ss. total g/ a 2.0 21.0 0.e 0.5 26.0 47.0 25.0 30.5 29.0 1. 9 2.5 4.0 1. 0 43.5 5.5
! s.soereed USS) 0 0.5 28.0 1.5 J0 1.5 28.5 26.0 4.5 2.5 2.5 2.0 3.0 0.5 3. 5 2.0

Self ate eg/ t a 22.3 21.5 21.5 21.5 21.0 15.1 22.4 29.6 12.9 13.9 13.9 12.9 16.1 15.3 16.3
- - 6 21.7 20.5 17.5 28.2 22.7 21.1 18.3 12.3 13.3 14.2 11.9 14.5 16.0 16.3 23.6

te=ceratu e 't a 17.0 18.2 12.2 '6.5 13.0 10.5 !8.0 16.5 13.5 16.5 14.5 11.5 16.5 17.0 14.0r

b 17.0 18.2 12.2 16.5 13.0 10.5 18.0 16.5 13.5 ?6.5 14.5 11.5 16.5 17.0 14.0

Te ottity WJ a 2 2 1 1 1 2 2 2 4 2 2 2 2 2 2r
,

6 2 2 2 1 1 i 1 2 2 1 2 2 1 2 1
;

~ *
5everal .eutually % values from late stattens were possibly due to contamination duriag sepoltag.

I to samples collected because conds were cry.
' ~

mpas resents not taaen,

;

I

|
!

I
(

;

1w
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Table E-3 (Contd) g
S tation

Pare =etee Sa$ t are 95 Se 34 13 115 1?5 ??5 1:s t a5** 155** T45 1 '5 ** 1 35 ** TOS :*5 3.
41 s a li n i t y* eg/ a a 113 16 133 125 lio M9 52 13.3 40.2 30.6 31. 4 264

5 126 127 127 120 184 110 ?) 9.8 53.4 24.4 0. 3 049

Calcis, satele og/ t a 34.8 34. 3 11.3 35.8 15.1 75 .1 19.7 51.6 53.4 25.3 23.8 43.9
$ **** 34.7 ** 15.4 35.8 35.4 24.2 51.9 !!.8 26.4 19.8 42.9

Cnlortce, total agn a 9.6 9.1 S.5 9.3 9. 3 e.3 S.3 9.8 9.9 5.2 8.3 6. 3
3 9.4 3.6 9.4 9.3 9.3 9. 7 3.9 10.; ' 3. 3 4.0 4.0 6.6

Color, %e 7t-Ce a 1 -1 el <1 .1 1 <1 40 8 29 23 273
3 i el <1 1 <1 1 1 75 9 25 24 290

tandatance .amas a 2 35 245 245 234 :19 043 51 4)0 4'c 21 7 95 36 5
D 235 245 245 234 19 24a 250 4 33 400 217 195 le s

ryer,3e, so;dle rge t 4 3.1 0.1 0.1 3.1 3.1 3.1 3.2 3.1 3. 2 3.2 ).? L2
e 3.1 J.1 3.1 3.1 3.1 1.1 3.2 3. : ] .2 3.2 ;' 3.2

Maroness upa a 124 '26 130 til 1:3 ?3 128 '67 173 *2 *7 233
e 109 1:3 150 135 1 39 1:2 1 32 175 173 135 1] ?S

essresic, soldle w/a 4 10.5 13.4 13.5 10.5 10.5 'O 6 4.6 12.8 12.7 4.3 6 * 21.4
0 ** '3. 5 = 10.5 13.5 13.6 '31 12.7 13. ) < . . ".3 .2.6

Coor. twres%Iem Pos . 4*9 a

0

Onygen, disssived og/ a a 9. 3 10.2 ?6 9.3 9.3 9.5 a.2 5.2 5.6 6.3 6.5 1.
0 9.3 'O 2 7.6 8.3 1.0 9. 5 8.2 5 5.5 5 3 6.5 1. 2

O svosa sataration t a '6 96 87 93 35 20 " (4 67 ~1 83 :4
5 % 6 37 13 25 99 " A4 67 ~3 70 14

on an a *I 9.3 ? ? 9.3 7.3 7. 3 3.3 5. ) 6.7 9.6 '' *3.

*' '
.

.

3 3.1 3.1 5.3 '.! *3 ?.0 5.s 6. 7 6.6 *]

#ctassis, sold e ,q/ t a 1.24 1.22 1. ' 4 1.33 1.29 1.44 1 '6 4 ?? 4. 6 3. 4 * 73 ..'i
.

? . 293 *** ' 23 "** .35 T . 50 1.16 1.25 4. 71 3 21 7 ' ' 03

todie, sciale ug/ t a 5.30 4 83 4 57 5.02 5.04 5.42 4 31 '8 34 23.65 5. 'a 3.77 6.63
3 ** 4.10 **** 5.17 5.08 5.51 4 . 16 '8.51 !5 65 4 44 4 62 6.54

Salics, total mor e a ?58 ?60 ?62 157 ?67 167 155 3:2 71 3 * *6 '40 034
aissol ed im) 3 153 '38 '59 1 71 '65 '' '4 344 1:2 iM ?46 398,

Saliss. total *ge t a 1.5 !.5 3.3 4. 3 :.3 1.3 3. 5 56.C 1. 3 4.i 55 56 5
susceaced ('5$1 5 2.) 2.3 3.3 ?.5 2. 5 2. 5 24.3 68.3 9.5 ' ' 6' 2.5

hl' ate 9/ r a 73.9 '9. 3 19 3 21.2 19.6 21.4 18.7 266 756 6} 12 21
5 23 1 19.0 ;3.9 22.6 :.5.6 21.6 '9. 7 237 ? '6 ~3 !3 9

'e=ce sta e : s ') '3.0 11.2 23.5 ' 9. 2 't.3 19.5 25.5 26. * :s. ;4.3

.'.3
r

4 '7.3 : 3. 3 11.2 23.5 i8.2 19.3 '9.5 29 3 :55 8 25.7 43

'.rt i s' t y WJ a 2 3
.* 2 2 *1 ''

. 42 2 68 :6 1

2 i I : 1 2 4

*
Saseles lost sa t=q analys's.r

O
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n Table E-4Q
General Water Quality Parameters at Lake Michigan and Pond Stations,*

Bailly Study Area, November 1980

Un Deg 15 25 g & 3 38 45 g g 65 6M g _7,55Parameter J
Attalinity mg/2 a 140 138 126 136 140 138 138 135 142 136 138 136 142

5 140 135 140 13S 140 138 152 124 140 138 140 138 138

Calcie , mg/4 a 32.9 33.0* 37.0 30.6 29.7 32.6 30.4 31.1 32.8 33 4 21.0 30.9 37.0

soluble b 35 .5 31.8 32.5 31.3 31.5 31.8 36.3 36.3 28.7 31. 8 32.1 37.0 30.6

Chloride, mg/t a 10 10.5 9.3 9.7 9.5 9.7 9.4 9.5 9.a 9.7 9.0 8.8 10.0

total n 9.8 10.4 9.7 9.8 10.2 9.7 9.4 9.4 9.4 9.5 88 8.8 9.0

31or, true Pt-Co a <1.0 1.7 5.5 6.0 1.3 6.0 <1.0 <1.0 <1.0 1.4 3.1 2.2 7.4

b 1.7 1. 7 6.0 5.7 el.0 6.0 <1.0 <1.0 <1.0 1.1 3.1 2.8 3.4

Conductance uw*os a 21 5 233 222 251 245 109 212 240 255 250 225 208 213

b 215 233 22S 257 245 198 212 240 255 250 225 228 21 3

Fluorice, mg/t a 0.. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

sol ate b 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Hardness mg/ t e 135.2 133.0 146.1 117.7 117.7 125.4 117.7 126.4 133.0 126.4 fi3.4 95.9 113.4

b 124.3 126.4 12S.6 126.4 117.7 135.2 148.2 154.8 109.0 122.1 125.4 157.0 113.4

Magnesium, mg/t a 10.8 10.9 10.5 10.3 10.4 13.6 10.5 10.3 10.7 10.4 10.4 10.4 8.9

soluble b 10.7 10.4 10.6 10.4 10.2 10.3 10.5 10.3 10.4 10.4 10.5 f0.3 !0. 3

Odor. Pes / Meg a Neg eq Neg Seg %eg ieg Meg Neg Neg Seg Neg %g %eg

threshold b Neg Neg Neg Neg Neg Neg Neg Neg Ne9 *ie g Neg Ne9 Neg

Oxygen, mg/t a 12.2 11.0 10.9 10.0 10.3 10.4 12.4 12.2 12.4 11.8 12.0 12.1 12.3

dissolved b 12.2 11.0 10.9 10.0 10.3 10.4 12.4 12.2 12.4 11.8 12.0 12.1 12.8

Omy9en 1 a 100 92 92 84 87 85 100 1 01 99 98 100 38 102

C) saturation b 100 9' ?2 34 37 85 100 101 99 98 100 93 102

DH pH a 3.1 8.2 8.3 3.5 ". 5 8.5 8.5 8.5 8.5 S.2 8.6 S.8 8.1

5 6.1 8.2 9.3 8.5 8. 5 8.5 8. 5 8.5 S.5 8.2 3.6 8.8 8.1

Petassi a , mg/t a 1.70 f.47 f.37 f.36 1.40 1.48 f . 32 f.41 !.51 1.36 1.33 1.32 1.97

soluble b 1.36 'A 1.43 1.33 1.38 1.39 1.39 1.36 1.34 1.35 1.30 1.31 1.30

Sodium, mg/ t a 6. 31 6.01 5.58 5.66 5.70 5.68 5.37 5.44 5.s9 5.49 5.44 5.41 7.13

soluble b 5.53 5.77 5.69 5.59 5.55 5.62 5.44 5.44 5.37 5.48 5.39 5.37 5.34

Solfds, total mg/t a 177 149 186 132 145 1a8 144 157 149 146 141 152 241

dist Ived (TO)S) b 172 160 192 156 143 148 152 176 145 144 150 151 148

- Solids, total mg/t i 13 14 4 14 31 47 24 14 18 16 14 24 21

sasoended (7551 b 27 13 17 12 24 41 6 6 23 11 12 12 21

Sul fate 5/t a 20.7 26.1 23.5 23.5 22.5 23.5 23.5 22.6 22.6 22 .5 23.5 22.6 25.2

b 23.5 26.1 23.5 24.3 23.5 24.3 25.2 22.6 23.5 22.6 21.7 24.3 23.5

Te'merature 'C a 7.0 3.0 8.0 8.0 3.0 7.0 6.5 7.5 6.0 7.5 7.5 6.5 6.0

b 7.0 8.0 8.0 3.3 3.0 7.0 6.5 7.5 6.0 7. 5 7.5 5.5 6.0

7urtidity %TU a 3 3 3 3 3 12 5 4 3 3 2 2 3

b 3 3 2 2 2 6 5 3 3 2 2 3 2

)
l
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gTable E-4 (Contd)

% meter Unit sp 85 A8 95 94 38 105 115 25 135 165 '95 205 215e

41saltnity mg/4 a 136 140 140 1 35 144 ISO 140 133 54 65 80 75 2a5
0 140 135 140 1 35 126 140 136 147 52 70 77 75 271

Ca14mm. 9/ t a 30.8 26.9 30.0 30.9 32.6 30.3 30.3 27.3 108.4 102.3 25.4 25.7 52.2
sol.ble b 30.1 31.1 30.6 32.9 31.9 37.1 27.1 31.3 149.9 141.6 26.1 26.2 47.7

Chlor'de, mg/t a 9.0 3.3 8.S 9.3 8.3 9.5 3.0 11.0 13.0 14.0 7.5 8.0 17.0
total b 9.0 9.0 3.3 8.S 3.5 9.5 9.0 11.0 13.0 13.7 3.5 30 16.0

Color, true Pt-Co a 3.9 4.5 <1.0 <1.0 <1.0 1.5 1.4 1.5 3.0 4. 9 19.2 17.1 52.8
5 3.9 4.5 <1.0 <1.0 <1.0 1.5 1.5 1.0 2.2 4.7 19.2 17.3 67.5

Concuctance .mnos a 182 219 189 298 2S8 221 225 251 750 740 214 220 400
b 182 219 189 298 2S8 221 225 251 760 740 213 220 :00

riacr Me . 3/1 a 3.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.7 0.6 0.2 0.2 0.4
soluble d 0.2 0.2 0.2 0.2 0.2 0.0 3.2 0.2 0.6 0.5 0.2 0.2 0.3

Ha rdress eg/t a 122.1 89.4 1 30.3 126.4 124.3 122.1 122.1 102.5 311.7 300.3 191.3 95.9 2 42.0
5 137.3 '26.4 119.9 126.4 117.7 143.) 104.5 122.1 320.5 309.6 139.5 126.8 255.1

*sgnest e , mg/t a 13.5 13 10.6 9.9 10.0 11.6 11.3 11.6 12.9 14.3 13.2 9.6 2a.6
solvele b 9.3 10.3 9.3 10.0 9.8 11.6 11.5 11.6 19.2 17.3 ).) 9.5 25.6

Odor. %s / ?.eg a Neg 'e g 'eg Ne g Neg %g %g Ne g Pos 'ne g Pos ".e g Ne q
b Neg 'e g 'ie g wg 'e g vg Neg Pos hs Vg 'le g Neq Neg

Cnygen. M/ t a 12.3 12.2 11.8 11.7 11.6 10.3 10.3 11.5 6.7 6.1 10.9 10.0 5.2
at s sol ved b 12.3 12.2 11.3 11.7 11.6 10.0 12.3 11.6 6.7 6.3 10.9 10.2 5.2

Osygen *
a 100 101 39 98 97 39 101 99 56 57 83 73 44

sat-eation b 100 101 19 73 97 29 101 39 56 57 33 73 44

pH pH a 3.3 3.5 B.7 3.3 3.5 5.2 3.3 S.3 7.2 7.1 7.6 '.3 7.3
b 8.3 3.5 3. 7 S.3 3. 5 3.2 8.3 3.3 7.2 7.1 7.6 7. 3 7.3

Ntasshe, mg/t a 1.17 1,47 1.35 1.28 1.29 !.49 1.37 1.62 12.4 9.5 1.46 1.41 2.03
soluble b 1.34 1.33 1.26 1.26 1.23 1.46 1.35 1.59 18.4 12.5 1. 4 1.40 1.33

S odi e, mg/z a 5.53 5.51 5.45 5.16 5 . 30 5.'4 5.63 6.60 22.6 23.) 5.40 6.24 13.1
sol.bla b 5.39 5. 40 5.33 5.24 5.C6 5.33 5.49 6.49 :5.0 29.) 6.4a 6. 3 12.6

Solics. total . a 148 122 152 150 159 '65 172 147 514 493 169 '68 319-

21ssol,eo (725) b ' 35 140 ':S 154 149 1 's '4' 't3 519 498 '69 M3 119

Solids, total Tg/L i 13 25 12 27 55 31 22 33 ) 9 3 '3 17
saspenced iT!5) b 23 24 23 33

'
31 21 10 3 3 3 4

Sul' ate mg/t a 23.5 2 '' . 6 22.5 22.6 23.5 26., 23.5 24.3 20 t 275 H., H.* 6.49
b 2;.5 25 22.6 23.5 22.6 25.2 23.5 25.2 M6 279 '3.' 34. 4.''

*aat e ra t ee 'C a '3 7.5 3.0 3. 0 3.] 10.5 .3 3.5 3. 3 9.) 4 4 3. 0
0 7.3 7.5 3.0 3.3 2.0 0.5 .3 4.5 3.0 3. 3 4 4 3.0

isbiJity N !') a 2 3 2 1 4 2 3 7
'

1 .

'

b 2 2 1 2 3 2 2 13 6 1 4'

.

% samlas collected at cond statires it.15.17. or 18 (nds aem try)

O
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Table E-5

j Aquatic Nutrients at Lake Michigan and Pond Stations, -lI

! Bailly Study Area, April 1980
4

.'
S tation

s2 15 2$ 23 35 1M ?S 41 55 $8 65Parameter pa Lt, ee

assonia, sol ble mg/t a 1.042 0.055 0.046 0.069 0.040 0.032 0.016 0.0 32 0.034 0.036
b 0.051 0.045 0.039 0.068 0.045 0.035 0 040 0.027 0.0 52 0.033 j

',

9ttrate, saluble mg/a a 0.372 1.452 0.403 0.;62 0.375 0.272 0.353 0.350 . 0.343 0.350

i b 0.367 0.452 0.394 0.412 0.3(1 0.269 0.353 0.351 0.342 0.351

I

attrtte, solunie ag/t a 0.005 0.009 0.009 0.009 0.009 0.006 0.003 0.007 0.008 0.007

b 0.005 0.010 0.008 0.013 0.009 0.005 0.003 0.0C8 0.007 0.008
'

I organic nitrogen, total mg/t' a 0.557 0.553 0.565 0.519 0.601 3.573 0.590 0.543 0.590 0.592

b 0.555 0.561 0.569 0.537 0.595 0.575 0.578 0.563 0.559 0.595
t

Orthochospeate, total og/I a <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 <0.002

b <0.002 *0.002 0.002 <0.002 :0.002 <0.002 <0.002 0.002 < 0.J2 0.005 |
; '

M osphore . total mg/t i 3.019 0.059 0.066 0.038 0.057 0.031 0.035 0.025 0.017 0.014*

a 0.031 0.066 3.075 0.0 31 0.C54 0.037 0.020 0.015 0.024 0.053

511f ca. sciuble ng/t a 1.07 1.33 1.15 1.25 1.08 0.85 1.00 1.08 1.03 1.Or ,

b 1.02 1. 30 1.14 1.24 1.02 0.25 1.05 1.03 1.08 1.00
[

Parereter paq ceg 64 A8 75 85 38 95 * 92 105 115

Aamonia, soluble eg/L a 0.033 0.0 33 0.025 0.025 0.023 0.015 0.017 0.021 0.092 0.041

0 0.036 0.032 0.023 0. 02 3 0.024 0.021 0.315 0.023 0.108 3.0 33

11trate, sel.ble mg/t a 3. 30 5 0.368 0.331 0.322 0.300 0.253 0.251 0.264 0.388 0.344

b 0.322 0.368 3.331 0.322 0.299 0.251 0.250 0.264 0.383 0.341

iltrtte. soluole sg/t a 0.007 0.007 0.307 0.006 0.005 0.005 0.004 0.005 0.011 0.007

b 0.007 0.007 0.006 0.006 0.005 0.005 0.004 0.005 0.011 0.007

I
Cr9anic nttregen, total mg/t a 0.572 0.554 0.429 3.419 0 .41 9 0.439 0.437 0.297 0.351 0.287

b 0.557 0.568 0.421 0.419 0.423 0.443 0.402 0. 39 7 0.337 0.392

Ort 9ececsomate, total mg/t a <0.002 0.002 0.002 <0.002 0.500 <0.002 <0.002 *0.002 <0.002 *0.002

b <0.002 <0.002 0.445 <0.002 <0.002 0.725 <0.002 <0.002 0.002 <0.002

F*oschorus, total mg/: a 0.030 0.015 <0.002 0.009 0.565 0.006 0 .0 31 0.002 <0.002 <0.002
- 0 0.026 0.011 0.573 <0.002 0.004 1.09 0.002 <0.002 <0.002 <3.002

Silica, sotale mo/t a 0.74 0.51 0.20 0.30 0. 75 0.33 0.31 0.90 3.96 1.09

b 0.98 0 .30 0.79 0.79 0.77 0.88 0.31 0.33 3.53 1.05
t

i
P a ra ma te r Lett 2eo 125 225* 135 145 155 165 1 71 135 195 20S 215

4monia, scluele sg/t a 0.059 0.053 0.191 0.051 0.096 0.154 0.123 0.061 0.105 0.006

b 0.053 0.040 0.134 0.067 0.084 0.070 0.093 3.131 0.077 0.005

Nitrate, saluble q/ t a 0.005 O J05 0.060 0.005 0.400 0.070 0.037 3.2 39 3.431 0.332

| b 0.005 0.00! 0.060 0.005 0.405 0.060 0.040 0.243 0.433 0.331

- 11 trite, soluble mg/t 4 0.004 0.004 0.00 6 0.004 0.003 0.006 0.006 3.010 0.011 0.015

b 0.004 0.004 0.007 0.004 0.008 0.005 0.009 0.010 0.011 0.015
f
I Organic nttregen, total mg/t a 0.379 0.386 0.273 0.403 0.362 0.344 0.371 0.490 0.454 0.569

i
b 0.378 0.400 0.292 0.389 0.375 0.428 0.377 0.414 0.496 0.576

f Ort *c mosphate, total =g/t a < 0.002 <0.002 0.052 <0.002 0.002 <0.002 <0.002 0.002 <3.002 <0.002

' b 0.002 <0.002 0.055 <0.002 0.002 <0.002 <0.002 0.002 <0.002 <0.002

Phosoeorus, total eg/t a <0.002 0.003 0.043 <0.002 <3.002 0.002 <0.002 <0.002 0.017 <0.002'

b 0.002 <0.002 0.050 <0.002 <0.002 0.002 <0.002 <0.002 0.013 <0.002

I

f Stifca, soluble M/z a 1.22 1.96 6.63 1.53 2.46 0.38 0.43 v.51 0.43 5.59

b 1.21 2.02 5.34 1.67 0.43 0.41 0.45 0.49 0.46 5.44
|

*

| 10 saaele collected tecause 9<we olent nas of*11ne.
l
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Table E-6

Aquat c Nittrients at Lake Michigan and Pond Stations,i

Bailly Study Area, June 1980

Station
P'etaatae '.'a i t Dep, is 25 29 33 w ?3 45 55 59 65

W enia, sol.ble mg/s a 3.022 0.317 0.020 0.016 3.317 0.016 0.014 0.014 0.021 0.018
b 3.023 0.314 0.017 3.317 0.017 3.317 0.014 0.014 0.026 3.02:

Nitrate. soloble egit a 3.223 0.213 0.212 0.215 0.197 0.2:1 0.196 0.212 0.210 3.2'8
5 3.219 0.215 3.214 1216 L 196 0.216 0.001 0.213 3.214 0.219

iitrite, sc121e g/t a 0. ''C 4 3.004 1 907 0.004 10L 4 10h 0.004 3.C04 3.004 0.005
: 3.033 1 004 0.004 0.On4 L'03 3.005 0.005 iL OCS 0.005 0.005

Crgante nitrogen, total 7/ t a 1 953 3.343 C.600 0.404 0.323 3.219 0.319 0.319 0.469 0.355
b 3.67' O.E66 0.443 0.443 0. 23 0.356 0.373 1 319 0.444 3.723

Ortho;mes:aate. tctal rg / t a 0.006 0.006 <0.006 3.T6 0.306 0.006 <3.006 <3.006 <0.006 <0.006
b <0.006 0.006 0.006 <0.006 <0.006 <0.006 <0.006 <0.006 < 0. 00 6 0.006

Mosceceas. total eg/t a 3.012 1 912 1 006 <0.006 3.T6 <0.006 <0.006 <3.306 <0.006 0.006
e 3.206 3.006 0.306 3. ;C6 <0.306 <0.006 w .006 <0.006 0.006 1 006

Silica, solobte eg/l a 0.226 0.259 3.234 0.259 0.2:6 3.247 0.121 0.225 0.226 0.042
5 12:4 0.253 0.;57 0.261 0.229 3.257 0.217 0.203 0.242 3.232

:t e re t e e mest :eo fu 43 ?! c5 '8 95 W 98 105 115

arricada, s:lale 9/ r a 0.025 0.026 0.019 0.003 0.016 3.010 0.029 3.0:6 3.C31 0.051
b 0.0:4 1 319 0.003 0.016 0.013 0.031 3.027 0.020 1 036 1 055

ittrate, sci.oie * git a 1:02 1213 0.196 0.211 3.213 1 203 3.202 1 203 0.198 3.:99
c 3.21: 3.203 3.202 C.211 0.210 0.202 3.198 0.191 0.197 3.1?5

ittette, so1 Ale mg/c a 1 005 0.003 0.'03 3.003 0. M3 1 003 0.304 0.303 3.004 1 004
b 1 03 1904 0.004 10C 3 0.003 0.005 0.003 0.003 0.003 0.003

Organ'c ettrecea. *stal mg/l a 3 ;03 0.484 0.257 0.353 0.334 3.!*3 0.305 0.434 0.4!2 3.566
b 3.505 0.412 2.438 3.293 0. 99 0.419 0.473 0.513 0.547 2.

Ortac:ntstaate, tctal m/t ? .].006 3.006 <3.306 <0.0C6 0.0C6 0. "C 6 0.0C6 0.006 <0.006 0. 0Cc
S 0.006 <3.006 -0.006 <3.C06 3. 3C 6 -1 006 - 0.00 6 <0.206 -0.006 L:06

Wos Pc_rus. *ctal *gii a - 0. 206 0.006 1 081 1 26 < 0. : *6 L:42 0.013 < 1006 .C.006 <0.006
b 0.00 6 3 006 1 100 0 006 3.006 0.006 <0.006 1 006 0.006 0.32

Sili a so'21e ac!( a 0.257 0.253 L '. D 1:46 0.263 L245 L 241 1 30 0.129 L204
5 1 259 1 233 L 152 3.256 1 :59 0.246 L 2 36 3.261 L 96 L150

arameter tn't ceo '05 ':S !?5 45* '55* '5? 1 75 195 105 ?5 215

Arsrenta so mole 9/ t a 0.024 1.]?5 1 047 L ' C2 0.0" 1 042 1 172 3. 2: 1 011
3 ?.313 L 316 0.041 3.123 0 372 0.044 0.147 3.115 3.021

Nitrate, soluole g/t a L 193 1 193 1 24' 12:6 1 010 1 009 3. M6 0.006 C . 305

b : '93 3.198 1 243 L:23 0.01 3 C 006 0.013 1 310 LOC 6

41 trite, sol ate eger a 3.002 LCC8 1 041 0 23! 0.Or 5 1 006 0.006 L ;C S 0.006
5 0 003 3 003 0.04! ' '06 1 305 0.005 0.003 LO:3 1.006

Crgsm c altregen. *:tal ng/: a 1 599 3.4d4 L eC9 1.47: 0.374 1 938 1 24 : 29 1 96
'

o L 403 3.623 0.643 ' 504 1.!6 0 9;6 . 33 2. : 26

?rtae;mes:cate, t:tal eg/s a 0 006 0.006 < 0. 0C6 0.006 0.206 0.0 06 - 0. '06 <0. ?6 1 306
3 -0.006 < 1306 0.006 0.00 6 1 006 0.006 C.306 ^ 206 0.006

Moscacr s, t3tal w;/ t s 0.006 3. M2 1 024 3.2:4 3. 312 0.024 1 019 3.23 1 738a

5 MO6 0.319 F.224 1 372 0.312 3.013 0.219 1 032 L ;45

siit:s soi,ete 9/; a L' 75 1 000 0.E9 L60 L:45 0.234 L ?5 ''? '5.6
3 ' 206 1:6] 2 73 2.40 12?? L ' 72 2.326 'I 55.6

.
.

No s aa" lei aere C317ecte 3 becau!e 00Ms ae"e T/ -

O
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/.ap a,a= s m aseen a t,a; u tics a a satowe c

9'l2 2TC til t('- 29't 6er'0 9;.'C 4

9'il t9 C 2f 1 06't 1 'I E6t'C C'D 'C ' :/b. aty tos 'tn its

551'C 92C C 2tC'C L D', ' O 83TC ttC'O 90C'0 4

Eti'C CtC'C ZlTC 60C'O 40T C 6tVC 90T O ' !/6. tesc) *su cwesawe

421'0 flC*O 10C'C t00'C 407 C 60T C LOTC C

itt *0 LOTC L OT C 900'C 70TC 60T C LN 'O E s /k it202 ' 8;'405W250*'*JC

46; C 55t'C tlc C 68C'C 5970 COt'l 924*C
E s. 'C' 4tC't Ot! C EiTC tC;'t t 8 /L trac; 'wa5:a n n orta0

6t't 15t'C

200 'C LOC'C 10C 'C 6(C'C (20'C 20C'C 2 DC ' C G

20C'C LOTC .2T C 02C'C 2DT C COTC L DT C E ' /k a;ce;os *as u; n

ZiC C tCC T 9.C'C t9E'C L5t'C 222'C 92 2' C 4

EFTO ZlC*C 950'C E5t'C 75TC SITC 5;TC e Uk a;qrtos 'agea n

E'90 ' 0 JCC'c 22'C E6'c 2t'l 910'C 900'0 C

t!C'C 9i'C 2TC ?t'C EC'l 8tC'C 90C'C e ik alca.tos ' n u w t
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Table E-8

Aquatic Nutrients (mg/t) at 1.ake Michigan and Pond Stations,* Bailly Study Area, November 1980

Parameter N"2 IS 25 28 35 3M 38 45 55 58 65 t>M 68 75

7mmo ta, sulut le a 0.006 0.008 0.010 0.008 0.008 0.011 0.008 0.008 ') . 008 0.008 G.008 0.008 -0.008
L 0.008 0.00n 0.012 0.008 0.008 0.010 0.008 0.008 0.008 0.008 0.003 0.008 0.008

Ni t ra te , soluble a 0.211 0.226 0.214 0.217 0.209 0.217 0.218 0.222 0.215 0.207 0.215 0.222 0.217
b 0.221 0.221 0.221 0.215 0.215 0.217 0.220 0.219 0.215 0.210 0.215 0.224 0.220

Nitrite 4oluble a 0.006 0.001 0.007 0.007 0.005 0.007 0.006 0.007 0.007 0.007 0.005 0.006 0.006s

b 0.006 0.007 0.007 0.007 0.006 0.007 0.006 0.007 0.007 0.005 0.006 0.005 0.008

Organic nitro 9en, total a 0.240 0.201 0.123 0.128 0.115 0.383 0.1 32 0.030 0.150 0.153 0.080 0.080 0.948
b 0.259 0.178 0.197 9.083 0.115 0.549 0.132 0.098 0.115 0.150 0.157 0.101 0.178

Orthophosphite, total a 0.498 0.005 0.004 0.014 0.004 0.012 0.004 0.004 0.004 s0.004 0.004 0.004 0.004
b 0.004 0.005 0.004 0.004 (0.004 0.007 -0.004 0.004 0.004 0.004 0.004 0.004 0.004

Phosphorus, total a 0.479 0.015 0.0 30 0.0 31 0.015 0.093 0.015 0.003 0.003 0.023 0.003 0.017 0.196
t;1 b 0.054 0.0 31 0.048 0.022 0.015 0.093 0.006 0.003 0.031 0.025 0.003 0.016 0.62 3

b Silica, soluble a 0.4 38 0.197 0.156 0.103 0.125 0.984 0.102 0.122 0.109 0.114 0.165 0.303 0.9 35
L 0.213 0.156 0.188 0.128 0.133 0.734 0.141 0.128 0.214 0.136 0.318 0.212 0.189

Panaw ter Rep HS hh 95 9M 9H 105 115 125 I ls 165 195 205 215

Ansania, soluble a 0.003 0.012 0.008 0.00a 0.008 0.009 - 0. 0(m 0.013 0.155 0.146 0.0 38 0.008 0.019
b 0.008 0.018 0.008 0.008 0.003 0.008 0.008 0.013 0.149 0.139 0.037 0.003 0.0 JO

Nitrate, soluble a 0.2?5 0.228 0.215 0.215 0.216 0.228 0.224 0.203 0.363 0.382 0.002 0.002 0.002
b 0.224 0.215 0.219 0.215 0.219 0.228 0.189 0.203 0.387 0.373 0.002 0.002 0.002

Nitrite, .o wt>Ie a 0.006 0.010 0.006 0.007 0.006 0.006 0.006 0.006 0.112 0.073 0.002 0.002 0.002
b 0.007 0.006 0.006 0.006 0.007 0.006 0.004 0.006 0.133 0.073 0.002 0.002 0.002

Ortynic nit ro9en , total a 0.1 36 0.079 0.178 0.199 0.401 0.218 0.327 0.055 0.?93 0.288 0.664 0.525 0.876
b 0.157 0.063 0.116 0.219 0.288 0.178 0.22 0.094 0. 351 0.315 0.649 0.620 1.03

Ort hopc- m , total a 0.004 0.004 0.004 so.004 0.014 .0.004 0.04 0.004 6.040 -0.004 . D M04 0.004 0.010p
d b 0.004 0.004 0.004 0.004 0.006 0.004 - 0.004 0.004 0 006 0.004 -0.00J -0.004 0.013

Phosphorus, total a 0.010 0.011 0.005 0.015 0.255 0.02 3 0.016 0.018 0.d38 0.023 0.11 0.015 0.0 39
jj b 0.013 0.005 0.006 0.02 3 0.102 C.023 0.031 0.015 0.028 0.023 0.J2 3 0.011 0.0 19

C Silic , soluble a 0 .1 36 0.527 0.118 0.221 0.544 0.279 0.132 0.294 5.53 5.43 0. 31 8 0.104 18.1

Q b 0.152 0.228 0.206 0.162 0.544 0.174 0.147 0.191 5.40 5.43 0. 31 8 0.100 18.4
h _ _____._ _ _.

c .

"O No sari (>les collected at pond statloe.s 14,15,17 or 18 (these ponds we e dry).

O O O
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Table E-9

Indicators of Industrial and Organic Contamination,

|
Nearshore Pond Stations, Bailly Study Area, April 1980

Station<

,

Paramter Unit Reg 135 145 155 165 2 75,, 185 19S 205 215

Bacteria, fecal coliform No./100 mt a <5 <5 5 <5 50 50 5 <5 <5

b <5 <5 <S <5 <S <5 <5 <5 <5

Sacteria, total colifom No./100 me a <5 <5 200 100 350 625 2350 2475 2:00

b <5 <5 225 <5 675 450 1725 2725 1725

Stocremical osygen demand eg/t a 12 3 4 7 3 3 7 9 6

3 11 3 3 8 4 3 8 17 8

Chemical oxygen demand mg/t i 15 11 9 9 17 18 25 28 42

b 14 10 10 11 17 16 27 26 43

]
9exace-soluble uterials mg/t a 1.8 1.8 <0.1 <0.1 1.4 <0.1 1.2 <0.1 1.2

b <0.1 0.3 <0.1 1.2 0.8 3.4 0.4 0.4 <0.1
!

%thylene-blue active ng/t a <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

substances b 0.02 <0.02 -0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02

Organic carben, total mg/t a 3.8 2.8 5.0 2.0 13.J 3.3 17.5 16.0 18.2

(70c] b 46.5 45.0 2.2 1.8 10.8 6.0 13.0 18.8 16.5

Phenols ng/z a 0.007 0.007 0.008 0.008 0.005 0.005 0.008 0.010 0.009

b 0.007 0.003 0.008 0.008 0.005 0.006 0.010 0.010 0.011

t

}

Table E-10'

Indicators of Industrial and Organic Contamination,
Nearshore Pond Stations, Bailly Study Area, June 1980

,

Station

Parsm ter M M 113 145 155* 1ES 175 135 193 205 ?15
*

I Bacteria. 'ecal coliform 1o./100 m a <100 100 100 <100 50 ?25 200

5 <100 <100 <100 <100 75 125 100

Bacteria, total r:1 49 1o./100 mt a 250 150 2.000 <100 5.700 3450 20.300
b 500 225 1.250 250 4.750 1.350 13.150

51ochemical oxy',en demand eg/t a 1 1 1 1 5 7 5

b 2 1 1 1 4 9 7

Ohemical oxygen :eaand g/ t a 10 10 21 23 40 35 66

b 10 10 21 23 44 26 59

* =ene-so1 Ale tatertals mg/t a 4.5 3.4 0.2 0.1 0.1 <0.1 0.1
t, 2.a 1.3 2.8 1.4 <0.1 <0.1 -0.1

m thylece-blue active eg/t a <0.02 <0.02 <0.02 <0.02 <0.02 <0.12 0.02
e

substances b <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02

Organic careen, total ,g/L a 9.8 21.6 14.2 16.1 20.1 21.1 65.8

(TOC) b 18.0 11.3 13.5 20.3 25.6 21.8 c6.9

P%eaois mg/t a <0.005 0.005 <0.005 <0.005 <0.005 <0.005 ..:. 005
b <0.005 0.005 <0.005 <0.005 =0.005 <0.005 <0.005

'io samples collected because poeds were dry.

. . _

:

)

E-13 services group
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'7.ible E-ll

Indicators of Industrial and Organic Contamination,
Nearshore Pond Stations, Bailly Study Area, August 1980

5tation

Cerve'er 3 g ty 1 45 * 15!* 155 ? *i e 19;* 195 205 215

Sacteria, recal ca..fe n 40./100 m a 150 100 225 300 250
0 2:5 100 175 200 1,'50

54cteria, total celifem No./100 mr a 2.J00 525 3.150 2.100 42.00)
2.150 575 2.175 3.37! 75,200

3tec*ee cal ony3ea v.emae d eg/t a 13 4 2 4 3
b 3 2 4 4 5

Cre ical en, Gen Seeand ,g/; a 4 9 32 31 57
b 4 3 20 ;2 57

desane-sol.ble -aterials w'J s 3.6 43 15.6 3.6 11.4
b 4. ) 4.3 3.2 3.4 16.2

Ntaylece-blae active ~y/. a 0.02 0.32 0.02 -0.32 0.02s astances b 0.02 1 02 0.02 0.02 0.02
Organic carto<t. total 9/. e 0.4 0.3 10.7 ?16 24.0UO ) b 13 C.' 10.3 11.0 26 3

P*enois 9/t a 0.00 5 1 005 0.005 0.005 1.005
$ 0.005 0.005 0.005 0.;05 3.005

*

1o sar'cles were collec*ed tecause ponds were 3ry.

Table E-12
,

Indicators of Industrial and Organic Contamination,
Nearshore Pond Stations,* Bailly Study Area, November 1980

Parameter Unit P.ep_ 135 165 195 205 215

Bacteria, fecal colifonn No./100 mt a <20 <20 <20 <20 <20
b <20 <20 <20 <20 <20

Bacteria, total colifom No./100 mt a 100 50 12,500 450 1,650
b 250 50 600 750 1,900

Biochemical oxygen demand mg/:. a 5 3 6 1 5

b 5 2 1 1 5

Chemical oxygen demand mg/t a 6.3 9.9 56.6 53.4 92.0
b 9.9 9.9 54.4 54.4 92.8

Hexane-soluble materials mg/l a 0.012 0.014 0.012 0.014 0.014
b 0.016 0 026 0.016 0.012 0.020

Methylene-blue active mg/t a <0.02 <0.02 <0.02 <0.02 <0.02
substances b <0.02 <0.02 <0.02 <0.02 <0.02

Organic carcon, total mg/:. 3.8 3.7 11.9 11.8 23.9

(TOC) b 3.5 3.7 12.4 12.7 26.6

gPhenols mg/t a <0.005 <0.005 <0.005 <0.005 <0.005
b <0.005 <0.005 <0.005 <0.005 <0.005

.
No samples collected at pond stations 14,15,17, or 18 (these ponds were dry) .

,

E-14 services group
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Table E-13

Trace-Element Concentrations (og/t.) in Water,
Nearshore Pond Stations, Bailly Etudy Area, April 1980

Station

R_eg 135 145 ISS 165 175 185 195 205 215 '

Parameter e

Cadmium, total a 0.012 0.001 0.001 0.004 0.001 <0.001 <0.001 <0.001 <0.001

b 0.008 0.002 0.001 0.005 0.002 <0.001 <0.001 <0.001 0.003

Chromium, hexavalent a <0.00? <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.006
b <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0r2 <0.002 <0.006

Chromium, total a <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 I

b <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Copper, total a 0.019 0.029 0.020 0.013 0.015 0.013 0.022 0.018 0.033
b 0.018 0.017 0.029 0.013 0.022 0.023 0.021 0.018 0.039

i

Iron, soluble a 0.032 0.064 0.085 0.113 0.152 0.168 0.430 0.510 0.270
b 0.026 0.112 0.070 J.113 0.146 0.140 0.490 0.445 0.230,

Lead. total a 0.002 0.001 0.001 0.001 0.002 0.002 <0.001 <0.001 <0.001

b 0.001 0.001 0.001 <0.001 0.003 0.002 <0.001 <0.001 <0.001

Manganese, total a 0.007 0.033 0.003 0.087 0.008 0.009 0.006 0.005 0.006
b 0.065 0.023 0.002 0.095 0.009 0.027 0.005 0.007 0.007

Mercury, total a 0.0021 0.0022 0.0013 0.0013 0.0022 0.0030 0.0017 0.0023 0.0022
; b 0.0015 0.0022 0.0015 0.0015 0.0026 0.0026 0.0022 0.0022 0.0024,

| Nickel, total a 0.019 0.001 0.008 0.017 0.017 0.010 <0.001 <0.001 <0.001

b 0.020 0.002 0.012 0.020 0.012 0.012 <0.001 <0.001 <0.001

-

Zinc, total a 0.023 0.005 0.005 0.022 0.012 0.005 0.006 0.004 0.005
b 0.028 0.004 0.005 0.022 0.013 0.005 0.003 0.005 0.034

: -

,

1
a

i

t

i

.

4

i

E-15 services group
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Table E-14

Trace-Element Concentrations (mg/2) in Water,
Nearshore Pond Stations, Bailly Study Area, June 1980

Station

Para eter Deo 135 145* 155* 165 175 135 195 205 215

Cadmium, t tal 0.003 0.001 0.001 0.002 0.001 0.001 0.001.

b 0.001 0.001 0.003 0.001 0.001 0.00, 0.001

Chromium, hexavalent a <0.002 <0.002 0.004 0.C03 0.013 0.005 0.006
b <0.002 <3.002 0.002 <0.002 0.006 0.006 0.007

Chromium, total a <0.001 <0.001 <0.001 0.C01 0.001 <0.001 0.001
b <0.001 <0.001 <0.001 <0.001 0.001 <0.001 0.001

Cceper, total a 0.012 0.010 0.024 0.021 0.027 0.019 0.019
b 0.011 0.012 0.037 0.012 0.027 0.022 0.013

Iron, soluble a 0.001 0.00 5 0.007 0.010 0.146 0.039 0.130,

b 0.002 0.00 2 0.055 0.005 0.397 0.021 0.191

Lead, total a 0.015 0.015 0.011 0.011 0.007 0.006 0.024
5 0.015 0.015 0.011 0.010 0.006 0.007 0.025

angarese, :ctal a 0.007 0.014 0.005 0.006 0.025 0.0!0 0.032w

b 0.005 0.048 0.009 0.008 0.011 0.006 0.021

Nrcury, t:tal a 0.0031 0.0011 0.0006 0.0007 0.0009 0.0016 0.0011
b 0.0029 0.0022 0.0007 0.0014 0.0003 0.0010 0.0010

'41ckel, total i 0.008 0.00 3 0.015 0.017 0.006 0.006 0.004
b 0.006 0.010 0.016 0.016 0.006 0.006 0.004

Zinc, total a 0.002 0.001 0.004 0.003 0.006 0.001 0.004
5 0.001 0.003 0.003 0.002 0.001 0.00 6 0.003

*
Saroles not :ci!*cted because ponds were try.

9
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Table E-15

Trace-Element. Concentrations. (mg/L) in Water, Nearshore Pond Stations, |

Bailly Study Area, August 1980

Station

parameter Reo 135 145 * 155* 16S 17S* 185* 195 200 215.
~

)
Cadmium, total a <0.001 <0.001 <0.001 <0.001 <0.001

b <0.001 +0.001 <0.001 <0.001 <0.001

Chromium, hexavalent a 0.006 <0.002 <0.003 <0.002 <0.026*

'

b 0.005 <0.001 <0.003 <0.003 <0.027

i Chromium, total a 0.016 <0.001 <0.001 <0.001 0.001
b 0.013' 0.001 <0.001 <0.001 0.001

. Copper total- a 0.208 0.017 0.079 0.072 0.153
b 0.095 0.024 0.06? 0.071 0.17:

! Iron, soluble a 0.157 0.009 0.013 0.025 0.076
b 0.094 0.00 3 0.047 0.012 0.343

Lead total a <0.001 <0.00' <0.001 <0.001 0.0 31

{
b <0.001 <0.00 <0.001 <0.001 0.022

Mangarese, total a 0.298 0.160 0.003 0.017 0.018
b 0.309 0.145 0.024 0.039 0.025

e

Mercury, total a <0.0005 0.001 0.001 0.003 0.009
| b <0.0005 <0.0005 0.001 <0.0005 0.001
<

Nickel total a 0.225 0.088 0.042 0.037 0.094
,

b 0.230 0.107 0.036 0.032 0.097

Zinc. total a 0.049 0.028 0.033 0.024 0.034
b 0.050 0.025 0.033 0.016 0.038

*
*3o samples were collected because ponds were cry.

;

1

1

: .' '"'

|
2
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Table E-16

Trace-Element Concentrations (mg/I) in Water from Nearshc,re Pond Stations,*
Bailly Study Area, November 1980

Reg 1 35 165 195 205 215Paraneter e

Cadmiem, total a <0.001 <0.001 <0.001 <0.001 <0.001
b <0.001 <0.001 <0.001 <0.001 <0.001

Chromium, hexavalent a <0.001 <0.002 <0.001 <0.001 <0. 005"
b <0.001 <0.001 <0.001 <0.001 <0.005"

Chromium, total a <0.001 <0.001 <0.001 <0.001 <0.001
b <0.001 <0.001 <0.001 <0.001 <0.001

Copper, total a 0.004 0.004 0.009 0.009 0.009
b 0.004 9.003 0.010 0.008 0.004

Iron, soluble a 0.027 0.010 0.033 0.018 0.089
b 0.01 8 0.011 0.029 0.091 0.074

Lead, total a 0.003 0.008 0.001 0.001 0.012
b 0.012 0.010 0.001 <0.001 0.009

Manganese, total a 0.015 0.043 0.003 0.002 0.003
b 0.039 0.037 0. N? 0.002 0.006

Mercury, total a <0.0005 <0.0005 <0.0005 <0.0005 <0.C005
b <0.0005 <0.0005 <0.0005 <0,0005 <0.0005

Nickel, total a 0.011 0.011 0.006 0.001 0.003
b 0.017 0.011 0.003 0.001 0.003

Zinc, total a 0.008 0.017 <0.001 <0.001 <0.001
b 0.020 0.014 <0.001 <0.001 <0.001

*

No samoles collected at pond stations 14,15,17, or 18 (these ponds were dry) .

O

g_13 services group
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Table E-18

Trace-Element Concentrations (mg/kg Dry Weight)* in Sediment Samples
from Pond Stations,** Bailly Study Area, August 1980

Parameter Reolicate 13 16 19 20

Cadmium a <0.003 0.009 0.005 <0.005
b 0.003 0.059 <0.005 0.015

Chromium a 0.024 0.018 0.005 <0.005
b 0.018 0.035 0.005 0.005

Copper a 0.047 0.059 0.035 0.050
b 0.024 0.438 0.086 0.555

Iron a 8.63 10.3 0.845 0.446
b 5.85 17.6 0.907 26.2

Lead a 0.036 0.026 0.020 0.020
b 0.035 0.112 0.020 0.107

Manganese a 0.030 0.293 0.249 1.44
b 1.51 4.31 0.100 3.79

hMercury a <0.001. <0.001 <0.002 <0.002
b <0.001 <0.001 <0.003 <0.002

Nickel a 0.050 0.023 0.020 0.020
b 0.027 0.092 0.025 0.180

Selenium a 0.018 0.023 0.030 0.050
b 0.018 0.038 0.035 0.058

Vanadium a 0.009 0.041 0.025 0.020
b 0.012 0.109 0.020 0.088

Zinc a 0.119 0.147 0.199 ' '46

b 0.148 0.562 0.202 1.;l

Phosphorus a 0.38 0.50 0.36 0.04
b 0.28 0.28 0.33 0.16

Percent Solids a 52.0 50.5 15.1 50.0
b 50.9 50.9 15.2 46.9

*
Variable minimum detecticn limits based on concentration
necessary for analysis.

**
No samples collected at pond stations 14,15,17, or 18 g
(these ponds were dry).

.
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a

0

' ' ' Table E-19

Trace-Ele =ent Concentrations (ag/kg Dry Weight)* in Sediment Samples
from Pond Stations,** Bailly-Study Area, November 1980

Parameter Replicate 13 16 19 20

Cadmium a 0.003 0.013 0.019 <0.004
b 0.004 <0.003 0.035 <0.004

Chromium a 0.054 0.042 <0.02 <0.004
b 0.033 0.012 0.035 0.004

Copper a 0.009 0.007 0.46 0.072
b 0.029 0.025 0.23 0.047

Iron a 0.20 0.31 1.0 0.28
b 0.26 0.17 1.7 0.22

Lead a 0.006 0.003 0.76 0.016
b 0.007 0.049 0.10 0.008

Manganese a 0.92 0.99 0.76 1.80
b 1.48 0.09 3.30 1.95

p) Mercury a <0.002 <0.002 <0.010 <0.002
,

(,,
b <0.002 <0.002 <0.009 <0.002

Nickel a 0.032 0.016 0.096 0.200
b 0.029 0.003 0.017 0.113

Selenium a 0.063 0.051 0.25 0.064
b 0.080 0.056 0.28 0.070

Vanadium a <0.03 <0.03 <0.2~ <0.04
b <0.04 <0.03 <0.2 <0.04

Zinc a 0.079 11.0 0.63 0.052
b 0.246 0.160 0.63 0.063

Phosphorus a 0.10 0.48 3.7 0.68
b 0.14 0.12 2.7 0.74

Percent Solids a 76.9 77.7 12.4 59.1
b 66.4 77.7 14.4 62.9

*
Variable minimum detection limits based on concentration
necessary for analysis.

**
No samples collected at pond stations 14,15,17, or 18

(-)3 (these ponds were dry).s
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t40RThERl4 IllDI AtaA PUDLIC SERVICE CottPAtif 149720)

DAILLY GLilERAllt4G Pt Alli

Pit 110PL At4K1014 Dell 311T

PARIDER OF CELL'a PER LITER

REPLICATE REPORT

PC TC GC LOC
5 56 56 0 0 00

DUPATIOla TOW sat 1P VOL Will0 CURLt4T TEt1P
SID DATE TIl1E D/fl t#11TS C SD WD SP D LXIITS C SECH H T SC DI CL SP DI AIR HAT ST TUROD Col 10 00 PH SAtH P
11 4/16/80 1334 0 0.0 0 1.0 4.6 0.0 0, 2.0 4 0.5 6 0 7 2 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0
12 4/16/80 1334 0 0.0 0 1.0 4.6 0.0 0 2.0 4 0.5 6 0 7 2 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0

- REL
LS TAXA X S.E. AD%

1 2
0 CY Attal lifi A 0.0 9994752.00 4912376.00 4972376.00 52.9
0 tilR00COCC ACE AE
O CllR00 COCCUS (LPIL) 0.0 1065509.00 532754.50 532754.50 5.7
0 00!!Pil0SPil ALHI A LACUSTRIS 0.0 8879243.00 4439021.00 4439621.00 47.2
0 CitLOP0Hlf ! A 328860.75 177584.87 253222.81 75637.9te 2.7
0 VOLVOCALES
0 CllLAtt:D0t:0tlAS ( LPIll 0.0 177584.87 88792.44 80792.44 0.9
0 1ElRASPORALES
0 ELAKA101HRIX ( LPIL) 246645.56 0.0 123322.75 123322.75 1.3
0 Cit L OROCOCC AL E S

0 At4KIS1R00ESt10S FALCATUS 82215.19 0.0 41107.59 41107.59 0.4
0 CilR t SOPit t 1 A 0.0 355169.75 177584.87 177584.87 1.9
0 flot20SIGA L E S
O STELEXOttollAS DICil0 Tor 1A 0.0 355169.75 177584.87 177584.87 1.9
0 D ACI L L AR IOPilV T A-CElliRIC 7219809.00 1482833.00 1851321.00 368468.00 19.7
0 EUPODISCALES
O t1[LOSIRA ( LPIL I 657721.50 506116.87 581919.19 75802.31 6.2
0 STEMI Att00!SCUS bit 4DERAtlA 328860 75 0.0 164430.37 164430.37 1.7
0 STLFilAt1001SCUS fil AGARAE 82215.19 0.0 41107.59 41107.59 0.4
0 EUPODISCALES (LPIL) 904367.06 443962.19 674164.62 230202.44 7.2
0 RitTZOSOt till AL E S
0 RilIZOS0ttill A LPIttiSIS 296645.56 532754.62 389700.06 143054.50 4.1
0 BACILLARIOl'lif f A-pet #: ATE 657721.50 2574979.00 1616350.00 958628.75 17.2
0 tRAGILARIALES
0 ASTLRIOt1ELLA FORT 10SA 82215.19 1243094.00 662654.56 580439.37 7.1
0 FR AGIL ARI A CROlotill3315 0.0 1154301.00 577150.50 577150.50 6.1
0 FRAGI'ARIALES (LPIL) 411075.94 0.0 205537.9% 205537.94 2.2

,, 0 t|AVICULALES
0 11AVICULA (LPIL) 0.0 88792.44 44396.22 44396.22 0.5
0 BACitLARIALES
0 ti1I2 cilia E LPIL) 0.0 88792.44 44396.22 44396.22 0.5
0 DACIL L ARIOF'llt TA-l'Eter4 ATE I LPIL) 164430.37 0.0 82215.19 82215.19 0.9
0 CR tP10ril:1 A 164430.37 C87924.37 526177.37 361747.00 5.6
0 CR V PIOl10t100 ALE S
0 CR Prol10ttAS FEf t EXA 0.0 80792.44 44396.22 44396.22 0.5
0 '. rip 10flotlAS ( LPIL I 0.0 88792.44 44396.22 94396.22 0.5

DATE 03/09/81
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180RillERil INDI AtiA PUBLIC SERVICE Cot 1PAtir 1497201

DAILLf CEl3ERATING PLAl4T

PilfiOPLAt4K10tl dells 1TT

HUttBER OF CELLS PER LITER

REPLICATE REI' ORT

PC 1C GC 10C
5 56 56 0 0 00

DURATIOtl TOH SAMP VOL HIND CURENT T Et1P

SID DATE T!!!E D/tl LRlliS C SD HD SP D UtIIIS C SECH H T SC DI CL SP DI AIR HAT BT TURED COHD 00 PH SALH P
21 4/16/80 1343 0 0.0 0 1.0 9.1 0.0 0 2.0 4 1.0 6 0 7 2 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0 +

22 4/16/00 1343 0 0.0 . 0 1.0 9.1 0.0 0 2.0 4 1.0 6 0 7 2 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0
- REL*

LS TAXA X S.E. ABX
1 2

0 C V AHOPH V I A 1302280.00 0.0 651144.00 651144.00 10.7
I0 OSCILLA10RIACEAE

O OSCILLA10RIA ELPIL) 1302288.00 0.0 651144.00 651144.00 10.7 .

O Cif LOROPH v i A 144693.75 284135.75 214417.25 69718.50 3.5
0 VOLVOCALES
0 CllL AtllD0ttOtlAS ( LPIL I 72349.37 142067.87 107208.62 34859.25 1.8
0 CllLOROCOCCALES
0 ANFISTRODESitUS F ALCA1US 72349.37 142067.87 107208.62 34859.25 1.8 ;

0 'CHRYSOP:ltTA 0.0 355169.69 177584.81 177584.81 2.9
,

0 bot:051 GALES
0 SIELFXOt10tlAS D1Crt0TDf1A 0.0 355169.69 177584.81 177584.81 2.9
0 DACILLARIOPHf1A-CLHIRIC 423:436.00 1726123.00 2979279.00 1253156.00 49.0
0 EUPODISCALES
0 ItELOSIRA (LPIL) 1049065.00 497237.56 773151.25 275913.69 12.7
0 SIEI'HA!40015CUS Ditt0ERAHA 2604577.00 0.0 1302288.00 1302288.00 21.4
0 SIEPHAt10015CUS IIIAGARAE 0.0 142067.87 71033.9% 71013.94 1.2
0 STEPilAtt0 DISCUS ELPIL) 0.0 142067.87 71033.94 71033.94 1.2
0 EUPODISCALES (LPILD 217048.12 568271.50 392659.81 175611.69 6.5
0 RHIl050LEllIALES
0 RilIZ0 SOL Et3I A ERIEf 4 SIS 361746.87 376479.75 369113.31 -7366.44 6.1
0 UACILLARIOPHtTA-PEHi{ ATE 1475926.00 710339.37 1093132.00 382793.31 18.0
0 FRACILARIALES
0 ASTERIOt4ELLA FORT!OSA 897132.19 568271.50 732701.81 164430.31 12.0
0 llAVICULALES
0 Cit 1DELLA (LPILI 72349.37 0.0 36174.69 36174.69 0.6
0 LACILLARIALES
0 HIT 2 Call A ( LPIL I 361746.87 71033.94 216390.37 145356.44 3.6
O BACIL LARIOPHITA-PtittlATE E LPILI 144698.75 71033.94 107866.31 30832.41 1.8 *

.

O CR)P10PHfTA 940591.87 994475.12 967508.50 26966.62 15.9 -

0 CRI P10tiollOD AL ES
0 CRIPIOttu14A5 REFLEXA 0.0 142067.87 71033.94 71033.94 1.2
0 RitOOuttotIAS tilt #J1 A 940541.07 852901.25 896474.56 44067.31 14.7

i
*TOTAL 8095886.00 4070232.00 6083059.00 2012827.00 100.0

DIVERSITV ill PRIt1E l 2.87 3.31 3.09 0.22

.tJ1VE RSI T Y ( J I R1ttL I 0.80 0.89 0.85 0.05
-lau;13tR OF IAXA 12 13 16

DATE 03/09/81 ,
*
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f 40PihERtl It01 AllA l'UOLIC SLRVICE COrtPAtti 8 %9720)

DAIL LY Glitt R Aillr. PL At4T

Pti t iOPL Ath. inti filliS I l f

taKISLR Cf CLLtS Pip LIIER

REPLICATE REPORT

- RTL
LS TAXA X S.E. AD%

1 2
0 PHODOFX)tlAS itilidi A 521573.00 9497e9.87 735661.44 214080.44 16.6
0 CliROO|16t4A5 ( L PI L I 40121.01 49966.84 45053.93 9932.91 1.0

'O T A L 4637986.00 4223S/9.00 4430932.00 207053.50 100.0
otVERSITV til PRittE l 2.07 3.05 2.96 0.09
DIVLRSIIf E J I RIllE l 0.75 0.60 0.78 0.02
IEEGER Of TAXA 14 14 20

ACO/E CuttitJILD USitiG SAftPLE IOS
31 32

DATL 03/09/81
PAGE tu) 6
1600 AQUA 9/28/77

4

um

G G G
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\

t40RTHERil It4DIAHA PUBLIC SERVICE Cor1PAlif 149720)

BAILLY GEilERATIt3G PLAtlT
1

# PHVIOPLAl1K1014 DLt4SIIf .t

j flut1DLR OF CELLS PER LI1LR

SI A110tl REPORT
1

*
- REL

i LS TAXA X -S.E. ABX
, 1 2 3

0 CY At t0PitV T A 4972376.00 651144.00 1202972,00 2275497.00 1357816.00 34.3
i 0 CllR00COCCACEAE
! O CllR00 COCCUS ttPIll 532754.50 0.0 199947.31 244233.94 155378.87 3.7

O GollPHOSPHAERI A LACUSTRIS 4437621.00 0.C 0.0 1479873.00 1479873.00 _22.3,

0 OSCILLA10RIACEAE
! 0 OSCIL L ATORI A I L PIL) 0.0 651144.00 1003025.00 551389.62 293812.81 8.3

| 0 CilLOROPHTA 253222.81 214417.25 170349.81 212663.25 23939.44 3.2
; O VOLVOCALES
! O CllL AttiDOttotlAS (LPIL) 88792.44 107208.62 45119.42 87038.44 12183.15 1.3

0 TETRASPORALES
0 ELAKA10iHRIX ELPIL) 123322.75 0.0 80242.00 67854.87 36134.95 1.0

j 0 CilLOROCOCCALES
; O At4KISTRGOESitus F ALCATUS 41107.59 107208.62 24993.42 57769.88 25153.25 0.9

0 tilR t Scrti t1 A 177584.87 177584.81 380656.19 245275.25 67690.44 3.7
0 tilR TS0ttotl AD ALE S

i 0 IIALLattat4AS (LPILI 0.0 0.0 40121.00 13373.66 13373.66 0.2 ,

! 0 01tt0!R10ti SOCIALE 0.0 0.0 175447.12 58482.37 58482.37 0.9
0 #10?:0SIG ALES1

0 51ELEXOttollAS DICH010t1A 177584.87 177584.81 165088.06 173419.25 4165.59 2.6+

0 BACILLARIOPHTTA-CEt4IRIC 1851321.00 2979279.00 801104.56 1877234.00 628918.25 28.3
0 EUPOOISCALES
0 t1ELOSIRA ttPIll 581919.19 773151.25 180544.50 511871.62 174619.25 7.7
0 SILPitAllODISCUS BIllDERAHA 164430.37 1302288.00 99973.62 522230.62 390472.25 7.9
O STEPitAt400lSCUS ti! AG AR AE 41107.59 71033.94 0.0 37380.51 20590.23 0.6

,

50 SIEPilAt400!SCtlS I LPIll 0.0 71033.94 49906.81 40340.25 21065.35 0.64

'0 EUPODITCALLS ILPIL) 674164.62 392659.81 155222.19 4073e8.87 149985.69 6.1
i 0 RitIZOSOL L HI AL ES
i 0 PitI2050tLHIA ERIfHSIS 389/00.06 369113.31 315377.37 358063.56 22155.04 5.4
' 0 DACILLARIOPHtTA-PtHilATE 1616350.00 1093132.00 1070145.00 1259875.00 178360.62 19.0

0 IRAGILARIALES2

| 0 ASTERIOllELLA FGPT10SA 662654.56 732701.81 812943.50 736099.94 43417.93 11.1
0 IRAGILARIA CR0ict4ENSIS 577150.50 0.0 174953.99 250701.44 170859.50 3.8
O IRaGILARIALES (LPill 205537.94 0.0 0.0 68512.62 68512.62 1.0,

O flAVICULALES. .

0 18AVICULA ELPIll 44396.22 0.0 0.0 14795.74 14793.74 0.2
0 PItatut ARI A ( LPit) 0.0 0.0 20060.50 6626.83 6686.83 0.1
0 CittuCLt A (LPIL) 0.0 36174.69 0.0 12058.23 12058.23 0.2 !

'O BACILLARIALLS
O HIIZCHIA (LPill 44396.22 216390.37 0.0 86928.81 6 E 987. 25 1.3
0 BACItt ARIOPatti A-PE18tAIE ( LPIll 82215.19 107666.31 62187.53 84089.62 13219.59 1.3 i

0 CR)PIOPilf l A 526177.37 967503.50 805708.50 766464.75 128903.50 11.5
O CRI PIOt t0tOD ALES.

2 -

DA7W 03/uW81
PAGL 180 7
I600 AQUA 9/2S/77
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140RillLRt3 ItK111tlA 6tJULIC SLRV1r.L COtlPAtif 4491201

LAILLY CLitLRAllflG PLAtif

Pil1 TOPL AliK10t1 DEllSII Y

I4UTILf R Of CEtt S PLR L11ER

STAT 10tl REPORT

- REL
LS 1AXA X 5.C. A0Z

1 2 3
0 CRn PIOttattAS RL F R EXA 44396.22 71013.9+ 0.0 38476.72 20718.23 0.6
0 (RsPIGI1O!!as tLPILD 44396.22 0.0 24993.42 23129.64 128e9.91 0.3
0 ReiOD0tlOtiAS flitAJT A 351881.12 896474.56 735661.e4 661339.00 161542.9e 10.0
0 U1400(10144S ( L PIL ) 05503.61 0.0 45053.93 43519.25 24694.75 0.7

TOTAL 9397026.00 6083059.00 4430932.00 6637005.00 1460098.00 100.0
DIVERSI1 r ill PRI!1E l 2.73 3.09 2.96 2.93 0.11
DIVtPLIT f ( J I RIt1E l 0.73 0.85 0.78 0.79 0.03
tRETER OF IAXA 21 16 20 27

ADOVL COttPUILD UnitJG S Af1PLE IDS
11 12 21 22
31 32

DATE 03/09/81
PAGE IF) 8
1600 AQUA 9/28/77
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o
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fl0R1HERil It1DI Atl4 ItJBLIC SERVICE CultPAtti (49720)

'

DA1LLY GEt4LRATIrlG PLAT 4T

i PHVIOPLAt' a DtHS11f

flUMBEr JELLS PLR LITER
!
j Rf" ,AIE PEPORT

'

C TC CC LOC
i

5 56 56 0 0 10
DURAT10tl TOW sat 1P VOL WIND CURET 4T T[HP

. SID DATE TittE D/II OtaliS C SD ND SP D UtlIIS C SECH W T SC DI CL SP DI AIR WAT BT TURDD Cole DO PH SalN P
j 41 4/16,'80 1324 0 0.0 0 1.0 4.6 0.0 0 2.0 4 0.5 6 0 7 2 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0
i 42 4/16/8J 1324 0 0.0 0 1.0 4.6 0.0 0 2.0 4 0.5 6 0 7 2 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0
4 - REL

LS TAXA X S.E. ABZi

1 2 |
! O CYAt40PHf1A 0.0 9281770.00 4640885.00 4640885.00 56.2

0 OSCILtA10RIACEAE
| 0 Lit 1GDI A CottIORTA 0.0 9281770.00 4640835.00 464f'835.00 56.2
< 0 Clit000PHVIA 263088.50 451197.06 357142.75 94054.25 4.3
!~0 VOLVOCALES

0 CHLAf t:00t10t4AS ( LPIL) 197316.37 128913.44 163114 47 34201.47 2.0*

0 CHLOROCOCCALES
*

0 AtEISIRODEttlOS F ALCATUS 65772.12 64456.74 6511s 657.69 0.8
-

0 SCEllLDE5tlUS f;UADRICAUDA 0.0 257826.94 128913.44 128913.44 1.6

i 0 CllR)SOPHV)4 328860.62 773460.87 551170.75 222310.12 6.7
1 0 CHR) sot 10H AD AL E S
1 0 SillU;f A E LPIL 1 65772.12 0.0 32886.06 32886.06 0.4

0 DIt!OUR10tl SOCI Al E 0.0 773480.87 386740.44 386740.44 4.7'

0 H08:0SICALLSi

I 0 SIELE).0f tCt4AS DIC11010t1A 263008.50 0.0 131544.25 131544.25 1.6 i
a O D ACIL L ARIOPH fi A-CElliRIC 1446936.00 580110.50 10'.3548.25 433437.75 12.3
j 0 EUPODISCALES
i 0 11LLOS!RA (t Pill 526177.60 0.0 263GSS.50 263088.50 3.2
[ 0 STElHAtlODISCUS D!t: DERAT 4A 526177.00 0.0 26308S.50 263088.50 3.2
! O SIEI' hat 40 DISCUS ILPIL) 65772.12 193370.12 129571.12 63799.00 1.6

} 0 EUPODISCALES (LPIL) 65772.12 0.0 32886.06 32886.06 0.4 !

i 0 Rlll20 SOL EttI AL ES
0 RHIZOSOLE"1A ERIDISIS 263008.50 386740.37 324914.44 61825.94 3.9

[ 0 D ACIL L AR10i H T T A-P[ tit 4 A1 F 703761.69 663904.37 683833.00 19928.66 8.3

] O IRAGILARIALES
j 0 ASIERICHELLA FORT 10SA 526177.00 515653.94 520915.44 5261.53 6.3
| 0 DACILL ARIOPitt TA-pet:ll4TC ( LPIL) 177584.69 148250.44 162917.56 146t> 7.12 2.0
' O Pt PPHOPil(I A-DillOf'H1CE AE 65772.12 0.0 32886.06 32886.06 0.4
) ,,, O PLPIDitlIAt[S

]
O PLHIultIIUtl INCONSPICUUtl 65772.12 0.0 32886.06 32826.06 0.e
O CRrPIOrilVIA 855037.62 1095764.00 975400.81 120363.19 11.8,

O CRI P1CIWill3D Al[S'
,

*
O RilOOOlKmS itIItaik 855037.62 1095764.00 975400.81 120303.19 11.8

! TOTAL 3663505.00 12846221.0 8254863.00 4591358.00 100.0

) OlVERStiY (H PRit1L) 3.20 1.61 2.40 0.P0
0.8/ 0.48 0.67 0.19

} -01VERSITY ( J 491i1E l

| DAIL 03/09/81
FAGE HO 9

i

l,
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I;OWill[Ril ItDI Af 44 FELIC SLWVICL COttPAllt 049/203

fiAll LY GEllEPA11tG F L Alli

PH riOPL Af tt:1014 OfiG11 T

t:titullW Of CLLLS l'[R L11tW

WEPLICA1L WLPOWI

- EfL
LS TAXA X S.E. AD%

1 2
IAA'LLR OF TAXA 13 10 16

AbOVE Cbt1PUIE D tr.,It4G LAt1PLL IDS

41 42

UAIE 03/09/61
PAGE tt0 10
1600A40A 9/28/77
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t@THEpil IPUIAt4A PUBLIC SERVICE cot 1PAttf (49720 8

DAILLY CEt4ERAllfl3 PLAT 4T

PilY10PL At1Kiott DEtiSITV

HUtlDER Of CELLS PER L11ER

REPLICA 1C REPORT

PC IC GC LOC
5 56 56 0 0 10

DURAT10tl TOW sat 1P VOL WItB CURElli T Et1P
SID DATE TIttE D/il LN4115 C SD WD SP D LN1115 C SECH H T LC DI CL SP D1 AIR WAT BT TURBO Cole DO PH SALH P
51 4/16/80 1310 0 0.0 0 1.0 9.1 0.0 0 2.0 4 1.0 6 0 7 2 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0
52 4/16/80 1310 0 0.0 0 1.0 9.1 0.0 0 2.0 4 1.0 6 0 7 25 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0

- REL
LS TAXA X S.C. ADX

1 2
0 CY AllOPit f TA 2466456.00 0.0 1233228.00 1233228.00 19.1
0 CilROOCOCCACEAE
O GOtlP110SFtf AERI A LACUSTRIS 2466456.00 0.0 1233228.00 1233228.00 19.1
0 CHt OP0f flVI A 164430.31 105235.44 134832.87 29597.44 2.1
0 VOLVOCALLS
0 CllL A!!f D0t10tl AS ( LPIL) 98658.19 105:35.44 101946.81 3208.62 1.6
0 C61LOROCOCC A L E S

0 Atik1 STRODE 5ttUS fALCATUS 65772.12 0.0 32886.06 32806.06 0.5
0 CHRYLOPittTA 197316.37 210470.94 203893.62 6577.28 3.2
0 CllR V 5010t!AD A L ES
0 flALLAtlDilAS ( LPill 3 086.09 0.0 16443.04 16443.04 0.3
0 CHRVSOCOCCUS (LPILI 32866.09 0.0 16443.04 16443.04 0.3
0 Hut 40SIGALES
0 $1EttX0 $0tlAS DICHOTCt1A 131544.25 210470.94 171007.56 39463.34 2.6
0 B ACI L L ARIOPilV T A-CElilRIC 9372b3.19 894501.25 915877.19 21375.97 14.2
0 EUPODICCALES
0 tlELOSIRA (LPIL) 559063.37 52617.74 3uS840.50 253222.81 4.7
0 SILPHAtlODISCUS tlI AGARAE 32886.09 0.0 16443.04 16443.04 0.3
0 $1LPHAt:CDISCUS ELPILI 65772.12 210470.87 138121.50 72349.37 2.1
0 EUP0015 CALLS ELPIL) 0.0 105235.44 52617.72 52617.72 0.8
0 RH170$0t Et41 AL ES
0 RilIZOSOLEll! A ERIEllSIS 279S31.62 526177.25 402854.44 123322.81 6.2
0 t4ACILL AR10FH e t A-PEtat4 ATE 1440410.00 4498S14.00 2969612.00 1529202.00 46.0 j
0 FRAGILARIALES
0 ASTLP1011 ELL A FORT 10SA 822152.06 447250.69 634701.37 187450.69 9.8
0 DI A10t1 A lEt40E 26308.87 0.0 13154.43 13154.43 0.2
0 f RAGIL ARI A CROTOt4Et4 SIS 559063.44 1157590.00 858326.69 291263.25 13.3
O FRACIL API A (LPIL D 0.0 268350%.00 1341752.00 13*1752.00 20.8.

0 EURIPELLALES
0 CitI A10 PLEURA Sut[ A 32836.09 0.0 16443.04 16443.04 0.3
0 ITACILL AR10PH fi A-FLitt1AIE ( LPIL I 0.0 210470.94 105235.44 105235.44 1.6
0 Pf RRtiCPH YT A-DIt40Filf CE AC 0.0 52t>17. 74 26308.87 26303.87 0.4
0 PE RID 1t11 AL E S
0 PERID1 hit #1 IriCutiSPICUUN 0.0 52617.74 26308.87 26308.87 0.4
0 CRtPTOP.IYTA 116745'i.00 709265.81 978360.37 189094.56 15.1
O CRIPIO!!OrlOD AL E S

.

.

DATE 03/09/81
PAGE I40 11
T600 AQtJA 9/28/77
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t!OR1HERt1 lt:UI Atla (UDt !C SERVICL cot 1 Parti (491209i

' BAllt i GEletR A1!!4G PL Atti

ill 10PL Atth'lOli DE14311 Y

id#1GER OF CELLS PER LillR

REPLICQ1E REI'ORI

- REL
LS TAXA X 5.E. AD%

1 2
0 f 0!PIOttoi!45 t1ARSSOl4II 0.0 52617.74 26305.87 26308.87 0.4
0 CR el'IOstollAs ret t.LXA 0.0 105235.49 52617.72 52617.72 0.8
0 Cih P101: ollas ( L PI L D 0.0 52617.74 26308.87 26308.87 0.4
0 RilDOOfiuttAS tilt UIA 1101663.00 473559.56 787621.25 3190t1.69 12.2
0 CliRoottoll AS t t P!ll 0.0 105235.44 52617.72 52617.72 0.8
0 CV Alioltail AS t t Pit I 65772.12 0.0 32836.06 32686.06 0.5

101AL 6373316.00 6550893.00 6462104.00 88708.50 100.0
DIV! RSlif til PRIrtE l 2.77 2.88 2.82 0.06
DIVERStif (J PRIttLI 0.69 0.72 0.71 0.01
laJil3ER Of TAXA 16 16 24

AEOVE C0ill'UTLD USITIG SA!1FLE 105
51 52

DAIE 03/09/81
PAGE IH) 12
1600A4UA 9/28/77

a

O O O
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I;ORillERt3 IllDI Atl4 PUDLIC SERVICE COtiPAlis (49720)

DAILLY CEllERAllilG PL A!8T

PilTIOPL AtaiT0tt DEllSITT

tRRIDLR OF CEL LS PER LITER

REPLICATE REPORT

PC TC GC LOC
S 56 56 0 0 10

DURA 110tl IDW SAttP VOL WillD CLAltt4T T EttP
SID DATE T181E D/tlt#1ITS C SD WD SP D Uti1TS C SECH W T SC DI CL SP DI AIR 63AT BT LURED C0t3D DD Pil SALH P
61 4/16/80 1310 0 0.0 0 1.0 15.2 0.0 0 2.0 4 1.0 6 0 7 2 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0
62 4/16/c0 1310 0 0.0 0 1.0 15.2 0.0 0 2.0 4 1.0 6 0 7 2 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0

- REL
LS TAXA X S.E. AD%

1 2
0 tailDtilllf1ED ALGAE 128255.69 0.0 64127.84 64127.84 1.3
0 UtilDLitTIF ILD ALGAE ( LPill 128255.69 0.0 64127.84 64127.84 1.3
0 C YAtt0 Pili T A 2479611.00 0.0 1239305.00 1239805.00 24.6
0 OScitLA10RIACEAL
0 OSCILLATORIA (LPIL) 2479611.00 0.0 1239805.00 1239805.00 24.6
0 CittCPOPit f I A 171007.56 189423.75 180215.62 9206.09 3.6
0 VOLVOCAtES
0 tilL Att U0tlot4AS E LPIll 128255.69 63141.27 95698.44 3:557.21 1.9
0 Clit PROCOCC A L ES
0 At3K151R00ESilus FALCATUS 42751.91 126282.50 84517.19 41765.29 1.7
0 D ACIL L AR 10PilV T A-Cit 41RIC 696E56.00 1831095.00 1263975.00 567119.50 25.0
0 (UP00 lbC A L E S
0- 11ELOSIRA (LPIL) 312038.87 1452298.00 8C2168.44 570079.56 17.5
0 $1 r rit AIK2015CUS ( L PI L ) 256511.44 126282.50 191396.94 65114.47 3.8
0 LtlPODISCALLS (IPILI 85503.81 0.0 42751.91 42751.91 0.8
0 RH120SOLLill ALES
0 RitIZ0SOLLt41 A ERIEt3 SIS 42751.91 252565.00 147658.44 104906.50 2.9
0 D ACI L L AR10 Pit t i A-PElit! AT E 1342403.00 1767954.00 1555181.00 212773.00 30.8
0 FRAGitARIALES
0 AST ERI0 tit LL A F0FitOS A 1239805.00 505130.19 872467.56 367337.37 17.3
0 FRAGILARI A CRO10tif tis 15 0.0 1136542.00 568271.00 568271.00 11.3
0 DACILLARIALES
0 ftITZCitI A ( LPIL) 42751.91 0.0 21375.96 21375.96 0.4
0 DACILLAR10Pttf1 A-PElit4 ATE E LPIL I 59052.68 126282.50 93067.56 33214.91 1.8
0 CRIPIOPlig!A 855038.19 631412.62 743?25.37 111812.75 14.7
0 CR Y P10f10t 400 A LES
0 LRtPlottoriaS ftARSS0tlII 85503.81 0.0 42751.91 42751.91 0.8

_ 0 CRIPictiollAS ( LPILI 0.0 63141.27 315/0.64 31570.64 0.6
0 Rit00CitGt4AS t11tAJI A 769534.37 560271.37 668902.87 100631.50 13.3

TOIAL 5673166.00 4419882.00 50465.4.00 626642.00 100.0
DIVERS 11V Iil PRIt:E I 2.4S 2.62 2.55 0.07
DIVIPS11V I J PRit1L l 0.67 0.79 0.73 0.06
flutlutR OF 1 AXA 13 10 15

.,ADOVE C0f1PUTfD USittG sat 1PLE 105
61 62-

DATE 03/09/01
PACE 180 13
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M. M. O. N. M. 4 4 C. @ N. C. M. M. N. O. @ N. M.M.M. M. 4 44 M. M. N. O. M. M. C.JN . .

wC OO O 4 4MM M OOM OOON Me N M o tJ O de ook4 O OM
24 M N M ed M

@@O O M O4 N N4N m M tJ 4 MN ONMC4 27 NM CN tJ MM

@ @ O. O. M. O. @. A. M. M. C. 0004
m. M. G. m. O. D. O. 44 4004 *.

. m@M 4 CM 4 4 NMM M M tJ M 4 tJ 44mM 4 W4 43@ O A.
C. 4y . .

mM
M NN m N 44m O ONP OC4M P4 M&Ctv O ca DON O N Ce

MMN O eJ &C m QPC J1@ @ 44 4 4 -f M 4 30 AMON = Tm
mm# M M4N M ANO 4400 -M PNm@m 44 M & rJ N N MM
N (J M m n44 tJ M24 M tJ @O C* C M N4 O @ 1 cJ

M 4 74 M M M M 4 m tJ e
M M

BAO O mO@ k M # fJ M M tJ 4 so to ta M M @ DO N m e rd N M M
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140RTiltRia Illu! Atla PUDLIC SERVICE C0t1PAtti (49720)

BAILLY GIllERATIllG PL Atli

Pitt l0 PLAT 4K10tl DLtlSIli

IJUticER of CELTS PCR LIltR

STATI0tl REPORT

- REL
LS TAXA X 5.E. AD%

4 5 6
0 PIRRil0Pil1 T A-DItt0PilVCE AF 32886.06 26308.87 0.0 19731.64 10046.86 0.3
0 PERIDItaI A'[S
0 PL RIDIllILA1 ItiC0t4SPICUUN 32886.06 26308.87 0.0 19731.64 10046.86 0.3
0 CRI PIOPilV T A 975400.81 978360.37 74322'i.37 898995.50 77889.75 13.*
O CR rPf 01010DAliS
0 CR f Piollot4AS ttAR550till 0.0 26308.87 42751.91 23020.26 12450.47 0.3
0 CRIPIOt10tIAS F if t EXA 0.0 52617.72 0.0 17539.24 17539.24 0.3
0 CRIPIOf 0tlAS ( LPill 0.0 26300.87 31570.64 19293.17 9765.43 0.3
0 Pit 000ttot1AS tilfluTA 975400.81 787621.25 660902.87 810641.62 89223.87 12.3
0 CHR00!!OttAS (LPIL) 0.0 52617.72 0.0 17539.24 17539.24 0.3
0 C Alldflot4AS ( LPIL i 0.0 32886.06 0.0 10962.02 10962.02 0.2

TOTAL 8254863.00 6462104.00 5046524.00 6587830.00 928298.62 100.0
O!VERSITY IH PRIllEl 2.40 2.82 2.55 2.59 0.12
OIVERSITY (J PRIllEl 0.67 0.71 0.73 0.70 0.02
ftUt1GER OF TAXA 16 24 15 32

.ACOVE Col 1FUl[D USIllG sal 1PLE IDS
41 42 51 96

61 62

DATE 03/09/81
PAGE I40 16
1600 AQUA 9/28/77
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ICHillERtt IllOI Atla PUDLIC SERVICE CottPAtif 4497003

BAILLY GEllERATIllG PLAtlT

Pllfl0PL AltK10tl DLilSITY

ttut: DER OF CELLS PLR IITER

RLPllCAIE RLPOR T

PC IC GC LOC
5 56 56 0 0 20

DURATIOt4 IDW sat 1P VOL HIIH) CURElli I Lt1P
SID DATE tit 1E D/fl Uli!TS C SD HD SP D Ut4IIS C SECil H T SC DI CL SP DI AIR HAT DT TUROD CollD DO PH SAtti P
101 6/16/80 1105 0 0.0 0 1.0 1.5 0.0 0 2.0 * 0.2 6 0 7 ? 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0
102 4/16/60 1105 0 0.0 0 1.0 1.5 0.0 0 2.0 4 0.2 6 0 7 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0.

- REL
LS 1AXA X S.E. AB%

1 2
0 CHtOROPil TA 246645.56 2923571.00 1585108.00 1338462.00 34.5
0 vol t OC A L E S
0 Clit AlltDOttotlAS t tPIL I 164430.37 584714.37 374572.37 210142.00 8.1
0 Clit O,70C OCC A L L S

0 Si11 AEROL1511S LCilROL T ERI 0.0 2338857.60 11694."3.00 1169428.00 25.4
0 At:KISIR00ELtitt3 f ALCAIUS 82215.19 0.0 41107.59 41107.59 0.9
0 CllRISoni 1 A 0.0 339122.50 167061.25 167061.25 3.6
0 f f0fl051G 4 t [ S
0 STE LE XOtt0t4AS Dill 10TuttA 0.0 334122.50 167061.25 167061.25 3.6
0 ti ACIL L ARIDFH f T A-CElllRIC 986582.25 668245.00 827413.62 159168.62 18.0
0 EUPODISCALES
0 flELOSIRA ILPILI 328060.75 501183.75 415022.25 86161.50 0.0
0 SIEntAtiODISCU3 Ult 4DERAllA 164430.37 0.0 82215.19 82215.19 1.8
0 STEPif Att0 DISCUS ( LPIL I 4110/5.94 0.0 205537.94 205537.94 4.5
0 RilI2050Lital AL L S
0 EllIZOLOLLHI A ERItt4 SIS 82215.19 167061.25 124638.19 42423.03 2.7
0 DACItt ARIOPils TA-PLinlAT E 2055379.00 417653.12 1236516.00 818862.94 26.9
0 FRAGILARIALES
0 ASTER 10t4ELLA FORT 105A 0.0 33*122.50 167061.25 167061.25 3.6
0 IRAGilARIA tLPILI 2055379.00 0.0 1027689.50 1027689.50 22.3
0 BQCIL L ARIOl'IliT A-Pt titl41L ( L PIL ) 0.0 83533.62 41765.31 41765.31 0.9
0 CRt PIOiti T A 1068797.00 501183.75 784990.37 283806.62 17.1
0 C R a f'10 hot.OD A l l S
0 CRIProliall4S (LP!Li 164430.37 0.0 82215.19 82215.19 1.8
0 Pill'DO!!OtlAS filllUTA 904367.06 417653.12 661016.'6 243356.94 14.4
0 CliRobtidil AS ( t PI L ) 0.0 85530.62 41765.31 41765.31 0.9

10iAt 43S7400.00 4844768.00 4601085.00 243683.00 100.0
DIVLRSI TY til PRiflE l 2.3+ 2.42 2.33 0.04
DiktRSITY tJ IRit1El 0.74 0 . 74, 0.75 0.01
tiuttDTR OF 1 AXA 9 9 14

ADOVE COllPtllLD USIIG sal 1PLE IDS
101 102

. DATE 03/09/81
- PAGL IK) 17

1600 AQUA 9/28/77
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Il0RillEPfl It;DIAtlA PLASLIC SERVICE ColtPAtti (49720)

BAIL LY GEtiER ATIttG PL Attf

PityTOPLAt4K10tl Ott4SITY

tit #1CER OF CELLS E ER LITER

STA110tt REPORT

- REL
t.S TAXA X S.E. ABX

10
0 Clit0Porif f T A 1585108.00 1585108.00 -1.00 34.5
0 VOLVCCALES
0 CHL All:00t10HAS ( LPILI 374572.37 374572.37 -1.00 8.1
0 CH10ROCOCCALES
0 SI'llAEROC1STIS SCtlROETERI 1169428.00 1169428.00 -1.00 25.4
0 AtiKIS1PODESt1US FALCA103 41107.59 41107.59 -1.00 0.9
0 CHR)SOHIVIA 167061.25 167061.25 -1.00 3.6
0 t1GilOS!G AL E S
0 $1ELEXOttot4AS DICil0T0!!A 167061.25 167061.25 -1.00 3.6
0 DACi t L AR IOFit y I A-C(t41RIC 827913.62 827413.62 -1.C0 18.0
0 EUPODISLALES
0 t1ELOSIRA ILPILI 415022.25 415022.25 -1.00 9.0
0 STLPtlA!4001 ECUS DIttDERAt44 82215.19 82215s19 8.00 1.8
0 STE Pila 1300!SCUS ( LPIL ) 205537.94 20b5 3 7. 9 'e -1.00 4.5
0 Rl!IZOLOL EHI ALES
0 RHIZOSOLEt41 A ERIEt4 SIS 124630.19 124638.19 -1.00 2.7
0 DACILL ARIDFilf1 A-PEtitIA TE 1236516.00 1236516.00 -1.00 26.9
0 tRAGILARIALES
0 ASILRIOllELLA FORitOSA 167061.25 167061.25 -1.00 3.6
0 t RAGIL ARI A ( LPIL) 4027689.50 1027689.50 -1.00 22.3
0 BACILLARIOPH)TA-Petit | ATE ( LPILI 41765.31 41765.31 -1.00 0.9
0 CRYP10l'Hf1A 784990.37 784990.37 -1.00 17.1
0 CR I P1010t400 A L ES
0 CR)PT011CitAS 4 LPILI 82215.19 82215.19 -1.00 1.8
0 PilODOt10!!AS t11t4U1 A 661010.00 661010.06 -1.00 14.4
0 CHROCt10HAS I LPIL i 41765.31 41765.31 -1.fS 0.9

TOTAL 4601085.00 4601085.00 -1.00 100.0
DIVERSITY IH l'RIttEl 2.33 2.38 -1.00
DIVERS 11Y (J PRIt1El 0.75 0.75 -1.00
t4UttLER OF TAXA 14 14

ACOVC C0tiPUTED USIllG sat 1PLE IDS
101 102.

DATE 03/09/81
PAGE I40 18
1600 AQUA 9/28/77
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I:DRilfLPil lilDI A!!A PUBLIC blRVICE cot 1PAtir 4 497201

DAILLY Gil4LRATIt!G PLAtti

Plir10PL AtW.T0ll del 4 SIT f

PlutiCER Of- CfLLS P[R IIIER

ST ATIOle RE POR T

- REL
LS TAXA X S.E. AD%

3 6 10
0 utilDf t4TilItu ALGAE 0.0 21375.95 0.0 7125.31 7125.31 0.1
0 Ut4IDL l|IlILD ALGAE i LPILI 0.0 21375.95 0.0 7125.31 7125.31 0.1
0 C Y1.! Aal'll:1A 2275497.00 2371306.00 0.0 1548934.00 774960.81 26.1
0 CllR00COCCACEAE
O CHP00 COCCUS ( LPf L 1 244233.99 0.0 0.0 81411.31 81411.31 1.4
0 CollPil0SPil4LRI A LALUSTRIS 1479073.00 411076.00 0.0 630316.31 441042.56 10.6
0 OSCILLAIORIACEAE
O OSCILLATORIA (LPIL) 551389.62 413268.31 0.0 321552.62 165646.62 5.4
0 titlGBf A C0tlTORI A 0.0 1596961.00 0.0 515653.62 515653.62 0.7
0 Clit 0ROPit t l A 212663.25 229063.75 1585108.00 673945.00 455593.37 11.3
0 VOLVOCAtLS
0 CitL Allib0 tint 4 AS ( LPIL ) 87038.44 120253.37 374572.37 193954.69 90016.37 3.3
0 ifTRASPOPALES
0 EtAEAIOTHRIX (LPIll 67854.87 0.0 0.0 02618.29 22618.29 0.4
0 CilLOROLOCCALES
0 SPilALROCISTIS SCHROETLRI 0.0 0.0 1169928.00 389809.31 189809.31 6.6
0 At;l:ISIRC0f S'1US F ALCA1US 57769.88 60839.25 41107.59 53239.90 6130.02 0.9
0 LCLlitutSi1OS QUADRICAUDA 0.0 92971.14 0.0 14323.71 16323.71 0.2
0 CllR iLOPit t I A 245275.25 251688.12 167061.25 221341.50 27203.21 3.7
0 Cl;R iLOt10!1 AD A L E S

O flAL LAT10 tits 11 Pill 13373.66 5481.01 0.0 6284.89 M61. 51 0.1
0 CHRISOCOCCUS (LPILI 0.0 5481.01 0.0 1827.00 1827 00 0.0
0 SiliURA (LPill 0.0 10962.02 0.0 3654.01 3654.01 0.1
0 Oltt3LD10tl SOCIALE 58482.37 128913.44 0.0 62465.27 37267.35 1.1
0 t10tlOSIGAL LS
0 SILLEhOltJtlAS DICl1010tlA 173919.25 100c50.56 167061.25 147110.31 23202.60 2.5
0 D ACI L L ARIOPfli T A-C filiRIC 1877434.00 1064466.00 827413.62 1256371.00 3178S4.31 21.1
0 LUPODISCALES
0 ItE t OSIR A ( LPIL I 511871.62 483699.12 415022.25 470197.62 28761.47 7.9
0 SIL Pit A140 DISC 18S Cit 10tH At4 A 522230.62 87696.12 82215.19 230713.94 145766.87 3.9
0 SilfH At10DILCUS til AGARAC 37380.51 5481.01 0.0 14287.17 11654.57 0.2
0 SIEPHAtl0 DISCUS (LPill 403e0.25 153029.81 205537.94 132969.31 48731.87 2.2
0 LUPJOISCALES ELPIL) 407348.87 42751.89 0.0 150033.56 127248.' ) 2.5
0 Fili /OLOL LHI ALLS3
0 RilIlO50Lital A (RIEtJSIS 3Se003.56 291809.06 124638.19 258170.25 69451.44 4.3
J DACIILAR10PHilA-Pil4H41L 1259375.00 1736200.00 1236516.00 1410866.00 162810.50 23.7
0 IRAGILA41 ALES
0 AS 6 LPIDiff L L A f vPt10S A 73t,09 9. 94 676028.12 167061.25 526396.44 180502.50 8.9
0 DI A10tf 4 T E t:UE 0.0 9324.81 0.0 1461.60 1461.60 0.0
0 IRAGILARIA LF010tlCilSIS 250701.44 4 75532.b6 0.0 292078.00 137342.06 4.1
0 FRAGILARIA (LIIll 0.0 ++47250.02 1027689.50 491646.69 297497.69 8.3

, O IRAGil ARI ALES ( L PILI 68512.62 0.0 0.0 22837.54 22857.54 0.4
9

DATE 03/09/81
PAGC t!O 19
1600NUA 9/28/77
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ILRillERil Itt0! AtaA PUDLIC SERVICE CulPAHf 1497201

DAILLY GEtIERATI'IG PLAT 4T

PilYiOPLANKT0tl DEllSITT

tAJt10ER OF CELLS PER LITER

STAllOtt RLPORT

- REL
LS TAXA X S.E. AB%

3 6 10
0 tlAVICUtALES
0 flAVICUt A (LPIL) 1/e 798. 74 0.0 0.0 4932.91 4932.91 0.1
0 PltittutARIA ILPIL) 6606.85 0.0 0.0 2228.94 2228.94 0.0
0 CittBELL A E LPILI 12058.23 0.0 0.0 4019.41 4019.41 0.1
0 DACILLARIALES
0 HITZCHIA (LPILl 06928,81 7125.32 0.0 31351.37 27664.74 0.5
0 SURINELLALES
0 CillAIOPLLURA SOLEA 0.0 5461.01 0.0 1827.00 1027.00 0.0
0 DACILL ARIOPil1TA-Peta! ATE I LPIL) 84089.62 120406.81 41765.31 82087.25 22723.91 1.4
0 PYRPiluiIlv1 A-DIHOPil CEAE 0.0 19731.64 0.0 6577.21 6517.21 0.1
0 PERIDIHIALLS
0 PERIDINIUll INC0tlSPICUUt1 0.0 19731.64 0.0 6577.21 6577.21 0.1
0 CRYPTOPHYTA 766464.75 898995.50 784990.37 816816.87 41435.87 13.7
0 CR i PI0t tot 100 AL ES
0 CRYPIO!! ollas tlARSS0t4II 0.0 23020.26 0.0 1673.42 7673.42 0.1
0 CRIPTC!lONA5 RETLEXA 38476.72 17539.24 0.0 18671.98 11121.70 0.3
0 CR f P rottotlAS ( LPI L I 23129.68 19293.17 82215.19 41546.08 20364.69 0.7
0 RilODOtt0tlAS HitRITA 661339.00 010641.62 661010.06 710996.87 49322.45 12.0

'0 tilRoottotlAS ( LPIL I 43519.25 17539.24 41765.31 34274.60 8382.98 0.6
0 CYAt40110tl AS ( LPIL I 0.0 10962.02 0.0 3654.01 3654.01 0.1

TOTAL 6637005.00 6587830.00 4601085.00 5941973.00 670594.37 100.0
DIVERSITY (H FRIt1El 2.93 2.59 2.38 2.63 0.16
OlVERSITY (J PRIllEl 0.79 0.70 0.75 0.75 0.02
tR2CER OF TAXA 27 32 14 39

ABOVE COllPUTED USIltG SATIPLE IDS
11 12 21 22
31 32 41 42
51 52 61 62

101 102

DATE 03/09/81
PAGE tt0 20
T600 Aqua 9/28/77
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t )RIhi pts It10! At1A PUL'LIC SERVICL LDitPAtif ( e9720 )

D AILL f GEt4[DATIt!G PLAtli

PlifIGPL Atik10t4 DLtiSIIV

tlUttDLR Of CLLLS PLR LITER

REPLICATE REPORT

FC IC GC LOC
5 56 56 0 1 00

Dttp A T 10t4 TOW SAttP VOL WillD CUREllT TEllP
SID DATE TIttE D/fl Utills C SD WD SP D Ut31TS C SECit 4 T SC DI CL SP DI AIR WAT DT TURBD Cot 0 DO PH SALH P
71 t/16/80 1135 0 0.0 0 1.0 4.6 0.0 0 2.0 4 0.5 6 0 7 25 0 0.0 0 7.2 5.5 0 0.0 0 0.0 0.0 0.0 0
72 4/16/C0 1135 0 0.0 0 1.0 4.6 0.0 0 2.0 4 0.5 6 0 7 2 5 0.0 0 7.2 5.5 0 0.0 0 0.0 0.0 b.0 0

- REL
LS TAXA X S.E. AD%

i 2
0 Citt DPHPit f 1 A 0.0 138121.50 69060.75 69060.75 2.2
0 VOLVOCALES
0 CllL Af t CGttuttAS ( L PIL ) 0.0 138121.50 69060.75 69060.75 2.2
0 CllW i",OF it t i A 179557.94 0.0 89778.9'e 89778.94 2.9
0 flCt10SIG A L E S
0 Sif L EXO!;3tlAS DICli3fOt1A 179557.94 0.0 89778.94 89770.94 2.9
0 DaCILt AplOFlit T A-CEt41RIC 837937.12 1266114.00 1052025.00 214080.44 33.9
0 EUFOJILCALES
0 t1ELOGIRA (LPIll 0.0 414!64.62 207182.31 237182.31 6.7
0 51Ef ttAliUDISCUS Bil4DERAllA 119705.31 138121.50 128913.37 9200.09 4.1

308f71.37 170349.87 9.90 SILFilett3 DISCUS ( LPIL ) 473821.25 13S121.50 e

0 Pill 2050t Lt|I ALLS
0 Pit!40COLiti! A t RIEtiSIS 239elo.56 575506.37 407458.44 Itc0 e7.87 13.1
0 DACI L t AHlurtl It. -PLl4tiA1E 2215003.00 1910t,81.00 1562844.00 347836.50 50.3
0 FPAGILAPIALES
0 ASILRIOriELLA T OPitOS A 1107274.00 966850.87 1037062.44 70211.56 33.4
0 t R AGil/PI A CRO10tlEtiSIS 0.0 920810.37 460405.19 460'*05.19 14.8
0 fl AVICt!L AL ES
0 tl4VICULA (LPILI 59052.66 0.0 29926.33 29926.33 1.0
0 BACILLA91 ALLS
0 till2 Cili A (LPIL) 97832.13 0.0 23941.06 23941.06 0.8
0 D ACIL L ARlurtif i A-PLittlAT E ( LPIll 0.0 23020.26 11510.13 11510.13 0.4
0 CH f P10Pil:1A 299263.25 368 32 /+ . 00 333793.62 34530.37 10.7
0 CR I P IOt H1tiOD A L E S

0 CPIPIOttail AS ( L Pill 0.0 4*040.52 23020.26 23000,'6 0.7
0 Ph0DCTIOt4AS t1Il1UT A 299263.25 322283.50 310773.37 11510.12 10.0

_lOTAL 2531/64.00 3683237.00 3107500.00 575736.50 100.0
DIVEPSITf ill PRIttE l 2.38 2 . 7 /e 2.56 0.18
DIVERSIIV t J FRIllE l 0.79 0.83 0.81 0.02
tU;CER OF IAXA 8 10 13

ACOVE COI)PUILD UGillG SAttPLE IDS
71 72

_ DATE 03/09/01
- PAGE I40 21

1600 AQUA 9/28/77
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f 40RillERil IllDIAllA POOLIC SERVICE cot 1 Patly 149720 3

CAILLY G[llIRATIt4G PLAllT

FLYTOPL AllKTOta DEtISITf,

flut:CER OF CELLS PER LITER

REPLICATE REPORT

PC IC GC LOC
5 56 56 0 1 00

3 DURATIOte TOW sat 1P VOL Will0 CllREtti T EtlP

SID DATE I!!1E D/fl UllI15 C SD 44 0 SP O Util15 C SECil W T SC DI C1. SP DI Alli NAT BT TURCD CotID 00 Pil SAlti P

81 4/16/80 1125 0 0.0 0 1.0 9.1 0.0 0 0.0 4 1.0 6 0 7 2 5 0.0 0 7.2 5.0 0 0.0 0 0.0 0.0 0.0 0
82 4/16/00 1125 0 0.0 0 1.0 9.1 0.0 0 2.0 4 1.0 6 0 7 2 5 0.0 0 7.2 5.0 0 0.0 0 0.0 0.0 0.0 0

- REL
LS TAXA X S.E. ABZ

"
1 0

0 CVM40N!)TA 570902.25 168376.75 369639.50 201262.75 9.9
0 tilR00COCCACE AE
0 It!CPOCVSTIS (LPIL) 570402.25 0.0 285451.12 285451.12 7.6e

0 OSCILLA10RIACEAC
1 0 OSCILLATORIA lit 98ETICA 0.0 168376.75 84183.37 84168.37 2.3

0 CilLOR03'ilt i A 40778.75 126282.56 83530,62 42751.91 2.2
0 VOLVOCALCS
0 CitL AttiD0t10tlAS I L PIL) 0.0 126282.56 '63141.28 63141.28 1.7
0 CHL"40COCCALES
0 At4KISTRODESilUS f ALCATUS 40778.73 0.0 20339.37 20389.37 0.5
0 CHRTSOPil:14 285451.12 168376.75 2 26'v13. 94 58537.19 6.1
0 CllR n SnilGil AD A LES
O CHRYSOCOCLUS I LPIL ) 0.0 42094.19 21047.09 21047.09 0.6

,

0 DitlOCRiotl SOCI ALE 285951.12 84188.37 184819.75 100631.37 4.9
O CilRVSGPHfiA (LPIll 0.0 42094.19 21047.09 21047.09 0.6,

0 D ACIL L ARIOPilY TA-CElliRIC 897131.94 463336.06 680084.00 217047.94 18.2
0 EUPODISC ALE S
0 t1ELOSIRA (LPIll 448566.00 0.0 224283.00 224283.00 6.0

'
O STEPil A!!ODISCUS tlIAGARAE 40778.73 0.0 203S9.37 20389.37 0.5

'
O SIErliat4DDISCUS ( LPIL ) 81557.44 84188.37 82872.87 1315.47 2.2

i 0 EUPODISCALES ILPILI 0.0 4:094.19 21047.09 21047.09 0.6
'n RH IZO',,0 L Elll A L ES

1 0 FilIZOSOLFil! A ERIEtl3IS 326229.81 336753.50 331491.62 5261.84 8.9
| 0 DACIL L ARIOPilfi A-PLittlATE 1631147.00 1262825.00 1446986.00 184161.00 38.7

0 IPAGILARIALLS
0 ASTERIGilELLA FORT 10SA 10t0247.00 7A?n1.19 887924.06 172322.87 23.7j

0 DIAT0tiA 1EttuE 203093.62 126282.56 1650S8.06 38805.53 4.4
,O t RAGILARI A CRO10t4EtlSIS 0.0 168376.75 0918S.37 84188.37 2.3

0 fRAGILARIA ILPIL) 285451.12 0.0 142725.56 142725.56 3.8
0 1ACELLARIA FLOCCULOSA 0.0 252565.12 126282.56 126282.56 3.4
0 llAVICt!L AL LS
0 Piti!4ULARI A IlPIll 40778.73 0.0 20389.37 20389.37 0.5
0 C ACIL L ANIOPit f TA-Pirit1ATC ( LPIL) 40778.75 0.0 203S9.37 20389.37 0.5
0 PTREllCPilVI A-DIt!OPHICE AE 0.0 42094.19 21047.09 21047.09 0.6
0 PERIDitlI AL ES
0 l'f ridit 41Ull IllCollSPICUUll 0.0 4:094.19 21047.09 21047.05 0.6

DATE 03/09/61
| PtGE t0 22

1600 AQUA 9/28/77
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t10PIHEPts it:01 At1A PUDLIC SERVICE C01 PAlif 1497201

DAILLV GElit R A T Il4G PL Alli

PflYIOPL Atlhi0t3 DLt!SIIV

I4DfGER Of CELLS PER LilLR

REPLICATE idtPORT

- PEL
LS TAXA X S.E. Ab%

1 2

0 CRIP10Pilf1A 937910.87 803977.94 910944.37 26966.47 24.4
0 CRI PICt!Ol100 AL E S
0 Pil00Gil >tl AS till!UT A 937910.87 841683.75 889897.31 46013.56 23.8

0 CllR00tlOtlAS I L PIL ) 0.0 42094.19 210+7.09 21047.09 0.6

10fAL 4363316.00 3114965.00 3737140.00 624175.50 100.0
DIVLWSliy til PRIl1E i 3.05 3.17 3.11 0.06

DIVERSIIV ( J l'R111E l 0.83 0.01 0.82 0.01

lan'it R OF IAXA 13 15 22

AL:O*.E COf1PUT E D U51t4G sat 1 plt 105

81 82

DAIE 03/09/81
PAGE 140 23
1600 AQUA 9/28/77
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1

! ' il0RTHERtl It101 Atla PUBLIC SERVICE C011PAHf (49720)

, BA!LLY GEt4ERATittG PLAtiT
1

PHITOPLAMK10!i DillSITY

lluttDER OF CELLS PER LIIER

; REPLICATE REPORT
I

PC TC GC LOC
1 5 L4 56 0100

DUR 4TIOtt TOH SAMP VOL WIND CUREllT TEllP
J SID DATE TIME D/H Uti!TS C SD WO SP O UtillS C SECH H T SC DI CL SP DI AIR WAT BT TURDO C0 TID DO PH SALH P
$ 91 4/16/80 1105 0 0.0 0 1.0 15.2 0.0 0 2.0 4 1.0 6 0 7 2 5 0.0 0 7.2 '5.5 0 0.0 0 13.2 0.0 0.0 0
' 92 */16/80 1105 0 0.0 0 1.0 15.2 0.0 0 2.0 4 1.0 0 0 7 2 5 0.0 0 7.2 5.5 0 0.0 0 13.2 0.0 0.0 0

REL-

-LS TAXA X S.E. AB%
1 2

0 UtilDEHIIFILD ALGA 4 56564.07 570244.50 313404.25 256840.19 3.6
0 Ut41DENTIFIED ALG4E (LPIL) 56564.07 570244.50 313'+ 04. 25 256840.19 3.6
0 CY Att0PH f T A 0.0 11740328.0 .5870164.00 5870164,00 67.4

! O CitR00COCC ALE AE
O Got1P!!OSPilAERI A LACUS1RIS 0.0 11740328.0 5870164.00 5870164.00 67.4
0 CHLOPOPHfTA 141410.12 402525.50 271967.81 130557.69 3.1

'O VOLVCCALES
! O CHLA!! 00nOf3AS (LPIL) 84846.06 201262.75 143054.37 58208.34 1.6-'

0 TETRASPORALLS
0 E L AKA10TitRIX ( LPill 56564.07 134175.19 95369.62 30805.56 1.1
0- CHLOROCOCCALES
0 At:EISIRODEtttOS F ALCATUS 0.0 67087.56 33543.78 33543.78 0.4=

0 CHRrSOPHV1A 56564.07 134175.19 95369.62 38805.56 1.1
O t10NOSICALES.
0 STELEXOriONAS DICH010t1A 56564.07 134175.19 95369.62 38805.56 1.1

1 0 DACTLLARIOPHITA-CEt4IRIC 523217.50 368931.69 446099.56 77117.87 5.1
0 EUPODISCALES2

0 11ELOSIRA ELPIL) 268679.25 0.0 134339.62 134339.62 1.5
1 0 STEril A!40DISLUS E LPIL) 0.0 301894.12 150947.06 150947.06 1.7
4 0 RHIZO 50LEttIALES

0 RilIZOSOLEllI A tRIENSIS 254538.25 67087.56 160812.87 93725.31 1.8
0 D 'ILL 4RIOPHfi A-PEltitATE 692909.69 117i386.00 935147.81 242233.12 10.7
0 FRAGILARIALES
0 ASTERIONELLA FORNOSA 494935.50 201389.00 358162.25 136773.25 4.1
O DIAT0f1A ILt:UE 0.0 33543.80 16771.90 16771.90 0.2,

0 FRAGIL ARI A CROTOMEllSIS 0.0 872138.69 436069.31 436069.31 5.0
0 TABELLARI A FLOCCULOS A 113128,12 0.0 56564.06 56564.06 0.64

!.0 D ACILLARIOPfl(T A-plt!!! ATE I LPIL ) 84S46.06 50315.70 67580.87 17265.18 0.8

|
0 PIRRiiUPH t T A-DIt;0PH IC E AE 480794.56 0.0 240397.25 240397.25 2.8'
O PERIDitlIALES
0 PERIO!!Ilutt IttCotiSPICULN1 480794.56 0.0 240397.25 240397.25 2.8

i 0 CRIPICPHVIA 509076.44 570244.44 539660.44 30504.00 6.2
t 0 CR V PIOtto!400 A LE S
! O CRIPICf10!!AS REF LEXA 0.0 67087.56 33543.78 33543.78 0.4
j 0 CR1PIOttOllAS (LPIL I 28282.04 0.0 14141.02 14141.02 0.2

0 Pl10DOrlOtlAS 111tlUI A 460794.44 503156.87 491975.62 11181.22 5.6

f DATE 03/09/81
PAGE I40 24
1600 AQUA 9/28/77
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f 409IH[Pfl ItiDI AllA F4X1LIC SERVICE CottPAltf (49720)

CAILLY GENERATIt4G PLAT;T

Pil1 TOPL Atlkiota DEllSIT f

initt3ER Of CELLS 5 tR Lli[R

REPLICA 1E REl' ORT'

- REL
LS TAXA X S.E. AD%

1 2

TOTAL 2460535.00 14963573.0 8712204.00 6251669.00 100.0
01VERSITY Ilt PRIt E ) 3.06 1.42 2.24 0.62
DIVER 3tiY ( J l'RittE l 0.85 0.37 0.61 0.24
PL40ER OF TAXA 12 14 18

A00VE CCitPUTED USING SAtlFLE IDS
91 92

DAIE 03/09/81
PAGE fl0 25
1600 AQUA 9/28/77

.
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|

tiORTHERil IttDI AtiA PUBLIC SERVICE C0!! Pall ( 1497201

DAILLV GEt:ERATIt4G PL AllT '

Pity TOPL At1KToll DEt4SITY

taut 1 DER OF CELLS PER LIIER

STATIOtt REPORT

- RCL
LS TAXA X S.E. AD%

7 6 Y

0 utilDENTIIIED ALGAE 0.0 0.0 313404.25 104468.06 104468.06 2.0
0 UNIDElITIFILD ALGAE (LPIL) 0.0 0.0 313404.25 104468.06 104468.06 2.0
0 CY Attul it u l A 0.0 369639.50 5870164.00 2079934.00 1898116.00 40.1
0 CitR00COCCACEAE
o t1ICROCTS11S ELPIll 0.0 265451.12 0.0 95150.37 95150.37 1.8
0 GO!!Pil0SMIAERI A LACUSTRIS 0.0 0.0 5870164.00 1956721.00 1956721.00 37.7
0 OSCILLATORIACEAE
O OSCILLATORIA LItv.ETICA 0.0 8418S.37 0.0 20062.79 26062.79 0.5
0 CllLOROPilV T A 69060.75 81530.62 271967.81 141519.69 65357.66 2.7
0 VOLVOCALLS
0 Cl4L At1TDettorth5 L LPIL ) 69060.75 63141.26 143054.37 91752.12 25707.97 1.8
0 TElRASPGUALL5
0 E L AKA10111RIX t tPill 0.0 0.0 95369.62 31789.87 31789.87 0.6
0 Cit L DROCOCC A L E S
0 AtlKISTROUELiiUS F ALCATUS 0.0 20389.37 33543.78 17977.71 9758.04 0.3
0 CllR1LOM41TA 89778.94 226913.94 95369.62 137354.12 44808.96 2.6
0 CHR) Sott0tlAD A L E S
0 CilRv50 COCCUS (LPIll 0.0 21047.09 0.0 7015.70 7015.70 0.1
0 Dit100R tGil SOCI ALE 0.0 184819.75 0.0 61606.58 61606.58 1.2
0 ttut40SIGALES
0 SIELEXOtto!!AS DICHOTollA 89778.94 0.0 95369.62 61716.19 30900.27 1.2
0 CllRYSontVT A ( LPIll 0.0 21047.09 0.0 7015.70 7015.70 0.1
0 BACILLARIOPHITA-CEllTRIC 105:025.00 600084.00 446099.56 726069.50 176420.31 14.0
0 EUPODISCALES
0 t1ELOSIRA ILPIll 207182.31 224283.00 134339.62 188601.62 27576.46 3.6
0 SIEl'ilAt&CDISCUS BII;DERAllA 128913.37 0.0 0.0 42971.12 42971.12 0.8
0 SIEPilAt400lSCUS tlI AGARAE 0.0 20389.37 0.0 0796.45 6796.45 0.1
0 STEhlAtt0 DISCUS ILPILI 308471.37 82872.87 150947.06 180763.75 66809.25 3.5
0 EUE DDISCAL LS ( LPIL) 0.0 21047.09 0.0 7015.70 7015.70 0.1
0 RitIZOSOL LilI AL ES
0 Wlil20SOLLill A ERIEllSIS 407459.44 331491.62 160812.87 299920.94 72929.25 5.8
0 CACIL L ARIOM11 T A-PLlitlATE lb62844.00 1446906.00 935147.81 1314992.00 192844.75 25.4
0 TRAGILANIALES

_ 0 ASTERICliLLLA FORitOSA 1037062.44 887924.06 358162.25 761049.56 205992.87 14.7
1 DI A1CitA TLlitJL 0.0 165088.06 16771.90 60619.93 52457.95 1.2
0 FRAGILARI A CPO 014EllSIS 460405.19 84183.37 436069.31 326887.62 121552.75 6.3
0 FRAGILARIA (LPILI 0.0 142725.56 0.0 47575.19 47575.19 0.9
0 TACELLARIA fLOCCULOSA 0.0 126282.56 56564-St. 60948.87 36520.50 1.2
0 HWICULAL ES
0 14AVICULA ILPIll 29924.33 0.0 0.0 9975.44 9975.44 0.2
0 PIlillVL ARI A ( LPIL ) 3.0 20389.37 0.0 6796.45 6796.45 0.1
O BACILLADIALLS,

.

DAIE 03/09/81
PAGE B10 26
1600 AQUA 9/28/77
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ICDRiitt Ril ItE)I Allt itbl IC SE RV100 00t1PAtif (.e9/a0 6

l', A I L L Y GEllLR A f filG PL At4T

Plit TOPt ABCXTori Dell 51TV

IUtID[R Of CLtLS PER LITER

SI ATIOil RE POR T

- REL

LS TAXA X S.E. AD%
7 8 9

0 ilIT2CitI A ( L P!L I 23941.06 0.0 0.0 '930.35 7980.35 0.2

0 E',ACIL L ARIOillf1 A-PII;t4 ATE (IPIL I 11L10.13 20389.37 67580.87 460.12 17'*00.20 0.6

0 PsWRitoi1111 A-DIlt0 Pit CE AE 0.0 21047.09 240397.25 .48.06 7686S.06 1.7
0 FERIOit41 ALES
0 PERIDittlutt It#CaiSPICUUt1 0.0 21047.09 240397.25 87148.06 76865.06 1.7

0 CR s Ploi'it i T A 333793.62 910944.37 539660.'e4 59t: 799. 44 168874.69 11.5
0 CRI PIUt10tlOO 4 L E S
0 CRIPIOt10t!AS REF LEXA 0.0 0.0 33543.78 11181.26 11181.26 0.2

0 LitYPT0f tCilAS I LPIL ) 23020.26 0.0 14141.02 12307.09 6702.99 0.2
0 FliCD0110tlAS T11td1 A 310773.37 889897.31 491975.62 564215.44 171056.12 10.9
0 Li!RbGilotl AS ( LPIL ) 0.0 210'e7.09 0.0 7015.70 7015.70 0.1

TOTAL 310/b00.00 3737140.00 8712204.00 5186281.00 1772365.00 100.0
DIVLRSIT( Ill FRIl1L ) 2.56 3.11 2.24 2.64 0.25

DIVLRSilf I J l' Hit:E l 0.81 0.82 0.61 0.7S 0.07
tiUnELR Of TAXA 13 22 18 31

Al!OVE Cul11 Hit D USIl3G LAtlPLE IOS
71 72 81 82
91 92

DATL 03/09/81
PACf fl0 27
1600 AQUA 9/28/77
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O ,)

fl0RIHERll It4DIAt44 PUBLIC SERVICE C0t1 pal 4Y (49720)

,

M H '.f bt At ' !Il4G PLAT 4T
I

FilTTOPLAt4KTott DEllSITV'
a

13Utt3ER OF CELLS PER LITER

STAT 1014 REPORT

- REL
! LS TAXA X S.E. AB%

; O Ul4IDEt4TIFIED ALGAE 104468.06 104468.06 -1.00 2.0
1 0 UtlID[talif!ED ALGAE (LPIL) 104468.06 104968.06 -1.00 2.0
i 0 CVA!40PHetA 2079934.00 2079934.00 -1.00 40.1
) O CHROOCOCCACEAE
. 0 311CPOCISTIS ( LPIll 95150.37 95150.37 -1.00 1.8
3 0 G0t|Pl40Sht AE RI A L ACUSTRIS 1956721.00 1956721.00 -1.00 37.7
' 0 OSCILLA10RIACEAE
| 0 OSCILL ATORIA LIttilETICA 28062.79 28062.79 -1.00 0.5

0 CHLOR 0rHf1A 141519.69 141519.69 -1.00 2.7
i 0 VOLVOCALES
i

0 CilL Att:D0ttotlAS ( LPILI 91752.12 91752.12 -1.00 1.8
0 TLIRASP0f! ALLS

| 0 ELAKAIO1HRIX 4LPIL) 31789.87 31789 57 -1.00 0.6
1 0 CHt0ROCOCCALES
J 0 AtlKISTRODLS!1US FALCATUS 17977.71 17977.71 -1.00 0.3

0 CliRYSOMit TA 137354.12 137354.12 -1.00 2.6
0 tilR150itati AD A L ES
0 CHR SOCOCCUS ILPIL. 7015.70 7015.70 -1.00 0.1

1 0 DItior.R1084 SOCI ALE 61606.58 61606.58 -1.00 1.2
0 #10tiOSIGALCS

; O STELEXO!! ollas DICil010t1A 61716.19 61716.19 -1.00 1.2
4 0 CHRYSOPil)TA 4LPIL4 7015.70 7015.70 -1.00 0.1

0 D ACI L L AR IOFil1 T A-CEllIRIC 726069.50 726069.50 -1.00 14.0
0 EUPODISCALES
0 flELOSIRA ILPIL) 183601.62 188601.62 -1.00 3.6

; O STEPilatl0 DISCUS till!DERAllA 429/1.12 42971.12 -1.00 0.8
I O STE PitAt!ODISCUS ti! AG AR AE 6796.45 6796.45 -1.00 0.1
' 0 S1[PilAtl0 DISCUS I LPILi 180763.75 180763.75 -1.00 3.5

0 EUP0015CALES (LPILI 7015.70 7015.70 -1.00 0.1
| 0 RH IZO",0L Lit f A L E S
1 0 PHIZDSOLLilI A ERIEllSIS 299920.94 299920.94 -1.00 5.8
; O DACI L L AR10 Pit f i A-PEll!14TE 1314992.00 1314992.00 -1.00 25.4

0 FRAGILARIALES
.O ASTER]OttELL A f 0Rt10SA 761049.56 761049.56 -1.00 14.7

0 DI AIOt1A TEtiUE 60619.98 60619.98 -1.00 1.2'
O f R AGIL ARI A CROI0tlEllSIS 3268S7.62 326887.62 -1.00 6.3
O fRAGILARIA flPIL) 47575.19 47575.19 -1.00 0.9.

0 TADLttARIA FLOCCULOSA 60943.87 60948.87 -1.00 1.2
0 t4AVICULALES

4

0 flAVICULA ILPILI 9975.4% 9975.44 -1.00 0.2d

O PItillutaRIA ( LPIL) 6796.45 6796.45 -1.00 0.1'

0 DACILLARIALES
a .

DATE 03/09/81 '

PAGE tio 28
T600Aqu4 9/28/77
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t40RitiLRtl IriDI AllA PUDtlC SERVICE C0t1PAtif 149720 3

04ILL Y Gf tier Alli4G PL A!!T

PflV IOPL ate TO|4 DEllSI T Y

titittBER OF CELLS PLR LITER

SI AT 10t4 RLi' ORT

- REL
LS TAXA X S.E. ADX

9
0 tilTZCitI A ( LPIll 7930.35 7980.35 -1.00 0.2
0 DACIL L ARIOPit(I A-PtinlA1E I LPILI 33100.12 35160.12 -1.00 0.6
0 PtRPiiOPilli A DItiOFatiCL AE 87148.06 87148.06 -1.00 1.7
0 FLHIDittl All 5

0 PE RIDIllIUll ItlCollSPICUUtl 8'i;48.06 87148.06 -1.00 1.7
0 CRI PIOPtti l A 594799.44 594799.44 -1.00 11.5
0 CPI PIO;;0tlOD A L E S
0 Cla PTottall35 REFLEXA 11181.26 11181.26 -1.00 0.2
0 LRYPIGl;OliAS I LPIL D 12337.09 12387.09 -1.00 0.2
0 R11000tlGt4AS t111tul A 564215.44 564215.44 -1.00 10.9
0 CitRC0:10llAS (LPILI 7015.70 7015.70 -1.00 0.1

TOTAL 5186L61.00 5186281.00 -1.00 100.0
DIVERSIIV ill IRIt1E l 2.64 2.64 -1.00
DIVLPSlif ( J F RIt!E l 0.75 0.75 -1.00
IIUrtrtR OF T AXA 31 31

AE 0VE cot 1Fult0 USit G sat 1PLE IDS
71 72 81 82
91 92

OAIE 03/09/d1
PAGE t:0 29
T600 AQUA 9/28/77
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O O O
HCRillLRtl II:DIAtlA PUDLIC SLRVICE C0t1 pat 4( I497201

BAILLY GEllLRATIllG PLAllT

Plis TOPL Al3K10tl DEllSITY
e

18#EER OF CLLLS PER LI1LR .

g
,

SITE Sut: fiery (1-6, 10) (7-9)
- REL

LS TAXA X S.E. AB%
0 0

0 Ut4IDEllIIFIED ALGAE 7125.31 104468.06 55796 49 48671.37 1.0
0 Uta!DEtlIIFIt'D ALGAE ( LPILI 7125.31 104468.06 5579? -? 48671.37 1.0
0 C1 Att0PillT A 1548934.00 2079934.00 1814434.t4 265500.00 32.6
0 tilR00COCC AC E AE
o CHRDOCOCCUS IIPILI 81411.31 0.0 40705.66 40705.66 0.7
0 ft10POC)STIS (LPILl 0.0 0,150.37 47575.19 47575.19 0.9
0 GOMPitOSPHALRIA LACUSTRIS 630316.31 1956721.00 1293518.00 663202.31 23.2
0 OSCILLAIORIACEAE
O OSCIL L AIORI A Lit!!1E TICA 0.0 ?*062.79 14031.39 14031.39 0.3
0 CSCILLAT0RIA (LPILi 321552.62 0.0 160776.31 160776.31 2.9
0 Lil4GBfA CDt410RTA 515653.62 0.0 257826.81 257826.81 4.6
0 CHLOR 0 RHYTA 673945.00 141519.69 407732.31 266212.62 7.3
C VOLVOCALES
O CHL Att:00t!Ot4AS ( LPIL) 193954.69 91752.12 142853.37 51101.28 2.6
0 T ETR ASPOR ALES
0 ELALATOT16RIX (LPIL) 22618.29 31789.87 27204.08 4585.79 0.5
0 CillDPOCOCCALES
0 SPHALROCVSTIS SCHROETERI 389809.31 0.0 194904.62 194904.62 3.5
0 AIEISIRODESt1US F ALCA1US 53238.90 17977.71 35608.30 17630.59 0.6
0 SCLt4EDESl1US QUADRICAUDA 14323.il 0.0 7161.86 7161.C6 0.1
0 Cl;R100PHelA 221341.50 137354.12 179347.81 41993.69 3.2
0 CliH s S0!10t4AD A L ES
0 11ALL Altat4AS E LPIll 6284.09 0.0 3142.45 3142.45 0.1
0 CILR f SOCOCCUS ( LPIL I 1827.00 7015.70 4421.35 2514.35 0.1
0 StinKiA ( LPIL) 3654.01 0.0 1827.00 1827.00 0.0
0 01110091018 SOCIALE 62465.27 61606.53 62035.93 429.34 1.1
0 iteriOSIGALES
0 51ELEKOl10tlAS DICHOTCt1A 147110.31 61716.19 104413.25 42697.06 1.9
0 CHRVSOFH( T A ( LPIL ) 0.0 7015.70 3507.85 3507.85 0.1
0 DACILLARIOPHilA-CEM,7:0 1256371.00 726069.50 991220.25 265150.75 17.8
0 EUPODISCALLS
0 t1ELOSIRA (LPILI 470197.62 108601.62 329399.62 140798.00 5.9

'
0 STEPil At10 DISCUS B!t40ERAtl4 230713.9e 42971.12 136842.50 93871.37 2.5
0 SIE PH AtiODISLUS tlI AC*R AE 14287.17 6796.45 10541.81 3745.36 0.2

_ 0 SICPHAtt0 DISCUS ( LPill 132969.31 180763.75 156866.50 23897.22 2.8
0 EUPODISC ALES ( LPIL i 150033.56 7015.70 78524.62 71508.87 1.4
0 RHT2050L EllI ALES
0 PilIZOSOLillI A LRIEt4 SIS 258170.25 299920.94 279045.56 20875.34 5.0
0 D ACIL L APIOPHI I A-PE tlil AT E 1410866.00 1314992.00 1362929.00 47937.00 24.5
0 FR AGIL API AL E S
0 ASIER1014ELLA IDCI1OSA 526396.44 761049.56 643723.00 117326.56 11.6

_ 0 DI AILilA TEllUE 1461.60 60619.98 31040.79 29579.19 0.6

DATE 03/09/81
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il0Rititlill lilDI AttA PtX5LIC LERVICE CollPAtar t '+97201

BAILLt GCtEPATIt4G PLAT 4T

Pltr10PL A!4KIOtt DLl4511Y

tilntaLR 6f CLt LS PE R L11ER

Suc SunnAn' flear field Va r f'l ei d
(1-6, 10) (7-9)

- RfL
LS TAXA X S.E. AGZ

0 0
0 f p AGILARI A CWO10titt1 SIS 240078.00 3268S7.62 284482.81 42404.81 5.1
0 EkAGILARIA (LPIll 491646.69 47575.19 269610.94 22:035.75 4.8
0 TALLLLARIA FLOCCULOSA 0.0 60948.87 30474.44 30474.44 0.5
0 IRAGIL ARI ALES E LPIL) 22837.54 0.0 11418.77 11418.77 0.2
0 14AVICULAtES
0 flAVICtiL A (I Pill 4932.91 9975.44 745te .18 2521.17 0.1
0 PIttr1Ut ARI A (LPIL) 2028.94 6796.45 4512.70 2283.75 0.1
0 CittbEtt A I t PIL I 4019.41 0.0 2009.70 2009.70 0.0
0 E4 ACII L ARI ALES
0 titIICHIA (LPIL) 31351.37 7980.35 19665.86 11685.51 0.4
0 SilRIl E t t ALL S
0 CallAIOPLLURA SdLEA 1 M 7.00 0.0 913.50 913.50 0.0
0 13 ACILi t RIOf fif1 A-FlittlATE I LPIll 84037.2b 33160,12 57623.68 24463.56 1.0
0 PiPFilotill i A-DIt40lil1CE AE '577.21 87148 06 46862.64 40285.43 0.8
0 PL PIDIll! At tS
0 PI RIDI!41Utl 11.Ctel4SPICUUt1 6577.21 87145.06 46862.64 40285.43 0.8
0 t.R1 P T OPli f i A 81 t,816. 6 7 594799.44 705808.12 111008.69 12.7
0 CR i P 4 0!!Ol10D A t [S
0 CRIPTO;10tlAS ttARS50t11I 7673.42 0.0 3836.71 3836.71 0.1
0 CRIPI0ttotIAS i;[f LEXA 10r2 71. 98 11101.26 14906.62 3745.36 0.3
0 CR rPICilar1AS E LPILI 41546.03 12387.09 26966. 5t3 14579.49 0.5
0 Ph00C4totlAS 41Itali A 710996.87 564215.44 637606.12 73390.69 11.5
0 LHP00t10tl AS 4 LPIL I 3i274.60 7015.70 20645.14 13629.45 0.4
0 CY Alldilotl AS ( LPIL ) 3o54 01 0.0 1827.00 1827.00 0.0

10 T A L 5941973.09 5166281.00 5564127.00 377846.00 100.0
DIVLRS11Y til PR!i1E l 2.61 2.64 2.64 0.00
DIVER 5 fit iJ PRItiEl 0.75 0.75 0.75 0.00
tiUtiCLR Of TAXA '9 31 43

ALOVL Cot 1Pult 0 USillG sat 1PLE IDS
11 12 21 22
31 32 41 92
51 52 61 ofm

101 100 71 72
81 02 91 92
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it0RTHERf1 ItOI AllA PUOLIC SERVICE COTIPAtl( (49720)

BAILLY GEt4ERAlltG PL Alli4

PHTIOPLAtlK10t4 DEllSITY

tRJilCER Of CELLS FER LITER

REPLICATE REPORT

PC TC CC LOC
5 56 56 1100

00RATI0tt TOW sat 1P VOL W1tB CUREllT TEl1P
SID DATE tit 1E D/H Ut41TS C SD WO SP O UtlITS C SECH H T SC DI CL SP DI AIR HAT BT TURBD CotlD 00 PH SALN P
171 4/20/80 1025 0 0.0 0 1.0 1.0 0.0 0 2.0 4 1.0 8 0 4 1 5 0.0 0 17.8 16.0 0 0.0 0 8.9 0.0 0.0 0
172 4/20/60 1025 0 0.0 0 1.0 1.0 0.0 0 2.0 4 1.0 8 0 4 1 5 0.0 0 17.8 16.0 0 0.0 0 8.9 0.0 0.0 0

' - REL
LS TAXA X S.E. A8%

1 2
0 CYAtlOPit f i A 0.0 562351.87 281175.94 28117S.94 6.2
0 OSCILLATORIACEAE
o OSCILL A)0RI A ( LPILI 0.0 56233i.87 281175.*4 281175.94 6.2
0 Cittorottifl A 3207047.00 1274663.00 2240855.00 966192.00 49.2
0 Clit OWOCOCC AL ES
0 SCEttLDESiluS GUADRICAUDA 2783476.00 1199683.00 1991579.00 791896.50 43.7
0 SCEttEDESituS ECCRilIS 181531.12 0.0 90765.56 90765.56 2.0
0 SClitLDES!105 $PItt3 SUS 60510.37 0.0 30255.19 30255.19 0.7
0 TE1PALDROtl CAUDATUI) 30255.19 0.0 15127.b9 15127.59 0.3
0 OEC000141 ALES+

*

2 OfD0CollIUt1 ELPIL) 121020.75 0.0 60510.37 60510.37 1.3
0 ZYCf EttA1 ALES
0 ilduGEOTIA ELPIll 0.0 37490.12 18745.06 18745.06 0.4
0 CLOSILRIUll t10t4ILIFERUt1 30255.19 0.0 15127.59 15127.59 0.3
0 STAUPASTRUt1 (LPIL) 0.0 37490.12 18745.06 16795.06 0.4
0 E UGL E H0i llV T A 90765.56 74980.25 82872.87 7892.66 1.8
0 EUGLEllA L E S
0 TR ACllE L Of10tlAS ( LPIL ) 90765.56 74980.25 82872.87 7892.66 1.8
0 CHRISOPilYTA 816890.06 2174426.00 1495658.00 678767.94 32.8
0 CitP f SOf10t|AD ALES
0 CliR r$OC6CUS I LPill 272296.69 1124703.00 698499.81 426203.12 15.3
0 DIHCCRIOtt SEPIOLARIA 453827.81 1012233.37 .733030.56 279202.75 16.1
0 EPIPfYIS UTRICULUS 90765.56 0.0 45382.78 45382.78 1.0
0 > ErliiH10tl ( LPIL I 0.0 37490.12 18745.06 18745.06 0.4,

1 0 B ACI L L ARIDFilT T A-PLittlA T E 429623.62 224940.75 327282.19 102341.44 7.2
0 FRAGILARIALES
0 TADELLARIA FLOCCULOSA 157326.94 0.0 78663.44 78663.44 1.7

_0 ACilit %fif tl ALES
0 ACliflAtilitES t1It3UTISSittA 181531.12 149960. D 165745.81 15785.31 3.6
0 ACittittiillES ( LPill 60510.37 0.6 30255.19 30255.19 0.7
0 SURIRELLALES
0 EURIRELLA ILPIL.) 30255,19 0.0 15127.59 15127.59 0.3
0 BACIL L ?'tIGPH1 TA-Petit | ATE ( LPIll 0.0 74980.25 37490.12 37490.12 0.8
0 CR f P10ill f T A 0.0 262430.87 131215.44 131215.44 2.9
0 CR I PIO!!OtlOD A L ES
0 CRIPT0!ulAS (LPILI 0.0 112470.37 56235.19 56235.19 1.2

DATE 03/09/81
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t.VRill[Pf 4 It!OI AllA FUDL IC SERVICE COrlPAlif (497203

BAlttY GEllERAllt4G PLA!4T

||1:10PL AttK10tl DCllSIT1r

IRACER Of CELLS PER LIILR

RLPLICAIE REP 0HI

- REL
LL 1AXA X S.E. AUX

1 2
0 Cri10'10t10t!AL t11tJUI A 0.0 37490.12 18745.06 18745.06 0.4
0 CilR00f tot 4AS I LPIL s 0.0 112470.37 56235.19 56435.19 1.2

TOTAL 4544321.70 4573789.00 4559055.00 14734.00 100.0
DIVLPSIf( til FRIllE l 2.:2 2.70 2.46 0.24
DIVLPSIIY I J 091t101 0.53 0.73 0.66 0.07
14Ui0LH OF TAXA 14 13 22

ABOVE CutlPuitD USIllG SA!1PLE IDS
171 172

DAIE 03/09/81
'
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k
; il0R1HERtl itIDI AllA PUBLIC SERVICE COIIPAtif 149720)

DAILLY CEt3ERAIIt1G PLAlli

PHV10PLAllKT0tl DEllSITY

IARICER OF CELLS PER LITER

REPLICATE REFORT

PC TC GC LOC
5 56 56 1 1 00

DURAT10tl TOW SAHP VOL HillD CUR [t4T ilt1P
SID DATE tit 1E D/tl Ut*1TS C .t0 Wa SP O UllI1S C LECll W T SC DI CL $P DI AIR WAT OT TURDD cot 0 DO PH SAlti P
181 4/20/80 1025 0 0.0 0 1.0 1.0 0.0 0 2.0 4 1.0 8 0 4 1 5 0.0 0 178.1 55.9 0 0.0 0 9.1 0.0 0.0 0
102 4/20/60 1025 0 0.0 0 1.0 1.0 0.0 0 2.0 4 1.0 0 0 4 1 5 0.0 0 17.8 15.5 0 0.0 0 9.1 0.0 0.0 0

- REL
LS TAXA X S.E. ADX

1 2
0 C f AttOPit f1 A 0.0 1160221.00 580110.50 530110.50 6.2
0 t10STOCACEAE4

0 At4AD AttlA ( LPILI 0.0 1160221.00 580110.50 580110.50 6.2
0 Cilt0ROPHfTA 0057083.00 1401932.00 4729507.00 3327575.00 50.2

| 0 CilLOROCOCCALES
0 00 CYSTIS (LPIll 65772.12 0.0 32886.06 32886.06 0.3
0 SCEllEDE5itus QUADRICAUDA 3157061.00 1192449.00 2174755.00 982306.00 23.1

f 0 50t t1LDEttius ECORt11S 2630C8.50 0.0 131544.25 131544.25 1.4
0 LCEt!EDE0!!US LPIt105US 0.0 128913.44 64456.72 64456.72 0.7
O PfDIASTRUtl DUPLEX 4209416.00 0.0 2104708.00 2104708.00 22.4.

0 Z1CilEllAT A LES
0 t!OUGEOIIA ILPILI 361746.69 80570.87 221158.75 140587.87 2.3

0 0 EUGLEtt0PilVT A 0.0 32228.36 16114.18 16114.18 0.2
' 0 E UGL Et4AL ES

0 TRACilELottetlAS ( LPILI 0.0 32228.36 16114.18 16114.18 0.2'

O CHR f toill(T A 3091089.00 4173570.00 3632429.00 541141.00 38.6,

O CliR V 50t10tlAD A LES'

0 CitR TSOCOCCUS ( LPIL ) 2828200.00 3061693.00 2944946.00 116746.50 31.3
4 0 DIt!OCR10ll SERTULARIA 131544.25 1047421.75 509403.00 457938.75 6.3
j 0 F EFilf RIOtl i LPILI 131544.25 64456.73 98000.44 33543.76 1.0

0 DACILL ARIOMIVTA-Ptitt1 ATE 223e25.19 496316.69 359970.9'e 136345.75 3.8
i 0 TRAGILARIALES

0 FRAGIL ARI A (LPIL) 0.0 161141.81 80570.87 80570.87 0.9
0 T ACC L L A RI A F LOCCULOSA 0.0 32228.36 16114.18 16114.18 0.2

*
O tlAVICULALES

| 0 t4L IDIUI) ItPIL) 65772.12 0.0 3:036.06 32886.06 0.3
0 DACILLARIALES*

|O fil12 Cili A ( LPIL I 26308.85 0.0 13154.42 13154.42 0.1
0 DACILI AR10PitrTA-pet 4ttAlE ( LPILI 131544.25 302 m .56 217245.37 85701.12 2.3
0 CRIP10hltTA 0.0 193370.06 96685.00 96635.00' 1.0
0 CRIPiotiOtlOD A L ES
0 CRTPIOllallAS E L PILI 0.0 96665.06 48342.53 48342.53 0.5
0 Ftt000tiollAS IIItluTA 0.0 32228.36 16114.18 16114.18 0.2
0 CilROOll0taAS ( LPIL) 0.0 64456.73 3 228.36 3:228.36 0.3

. TOTAL 11371995.0 7457632.00 9414813.00 1957181.00 100.0
-DIVERSITY 4ti PRIllE l 2.16 2.55 2.35 0.19

DATE 03/09/81
PAGE t10 34



_ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ - - - ___ -_ _ - _ _ _ _ _ _ _ _ _ _ - - - _ _ - . _ .- _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

t40RillEpii ItJDI A!IA PilCLIC SERVICE C0t1PAlli 1497201

EAILtY GitatRATIt4 FLAT 4T

PHiiOPL>tiK10tl D[llStif

falt1CER Of CLLIS FER LITER

REPLICAIL REPORT

- REL
LS TAXA X S.E. AL%

1 2
DIVERSITY IJ PRittE3 0.62 0.67 0.65 0.02
tRJ'10ER OF TAXA 11 1/e 19

ACGVE cot 1FUILD USItlG SA!!PLE IDS
181 182

DATE 03/09/61
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t!ORitiLRil IllDI AllA PUDLIC SERVICE Col 1 Patly 149720)

BAILLV GEllERAllllG PLAlli
>

PHfiOPL AtlKI0ta DEtlSlif

tARICER OF CELLS PER LITER

STATI0tl REPORT<

l'

- R2L
LS TAXA X S.E. AB%

17 18
O CI Att0PllrT A 281175.94 580110.50 430643.19 149467.25 6.2.

0 OSCILLATORIACEAE
O OSCILIAICRIA (LPIL) 281175.94 0.0 140587.94 140587.94 2.0
0 140STOCACEAE
O AllADAttl% (1 PILI 0.0 580110.50 290055.25 290055.25 4.2
0 CilLDP0illf TA 2240855.00 4729507.00 3485181.00 1244326.00 49.9

'

O CilLGROCOCCALES
0 00CYSIIS ( LPILI 0.0 32886.06 16443.03 16443.03 0.2i

*
0 SCLilEDESIRIS QUADRICAUDA 1991579.00 2174755.00 2083167.00 91588.00 29.8
0 SCEHLOLSilOS (C0i?HIS 90765.56 131544.25 111154.87 203S9.34 1.6

* 0 SCEllEDE5tals SPlt 05US 30255.19 64456.72 47355.95 17100.77 0.7
0 FEDI ASlRLh1 DUPLEX 0.0 2104708.02 1052354.00 1052354.00 15.1

. O TETRAEDR0tt CAUDATUt1 15127.59 0.0 7563.80 7563.00 0.1
' O DEDOGoril AL E S

0 OEDOGuilIUtt (LPIll 60510.37 0.0 30255.19 30255.19 0.4
- 0 Z1Gillit4 TALES,

0 f t00GEOTI A ( LPIll 18745.06 221158.75 119951.87 101206.81 1.7
| 0 CtOSIERIUll tt0tlILIFERUt1 15127.59 0.0 7563.80 7563.80 0.1

0 STAURASIRLAt iLPIL) 18745.06 0.0 9372.53 9372.53 0.1
O EUGL Ett0PH f T A 82872.87 16114.18 49493.53 33379.35 0.7

,

0 EUGLEllALES
i 0 TR ACHELOllot|AS E LPIL ) 82872.87 16114.18 49493.53 33379.35 0.7

0 CHR V EOPil fi A 1495658.00 3532429.00 2564043.00 1068385.00 36.7
0 CliR f S0110llAD AL E 5
O CilRYSOCOCCUS ILPILI 698499.81 2''44946.00 1821722.00 1123223.00 26.1'

j 0 Dill 0CRIOf4 SER10LARIA 713030.56 519403.00 661256.75 71773.75 9.5
1 0 EPIPfXIS UIRICULUS 45302.78 0.0 22691.39 22691.39 0.3
i 0 LEPilikIOli ( L PILI 18745.06 9J000.44 58372.75 39627.69 0.8

0 BACILLARIOPHYTA-pet #14TE 327282.19 359970.9fe 343626.56 16344.37 4.9
0 FRAGILARIALES
0 FRAGILARIA (LPIL) 0.0 80570.87 40205.44 40285.44 0.6

j 0 TACEttARIA TLOCCULOSA 78663.44 16114.18 47308.81 31274.63 0.7
0 Atilll!tilDIALES

;_0 AClitlAtlillES t1IlluTISSIttA 165745.81 0.0 82872.87 82872.87 1.2
0 ACHilattillES ( L PIL ) 30255.19 0.0 15127.59 15127.59 0.2'

0 HAVICLfLALES
0 ilEIDItAt ( LPIL) 0.0 32886.06 16443.03 16443.03 0.2
0 CACILLARIALES

* O tlI T2Clfl A ILPILI 0.0 13154.42 6577.21 6577.21 0.1
0 SURIRLttALES
0 SURIRCLLA (LPIll 15127.59 0.0 7563.80 7563.83 0.1

.O BACILL ARICOll(I A-PEtlllATE ( LPILI 37490.12 217245.37 127367.75 89877.62 1.8

I~ DAIE 03/09/81,
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ll0RitiLRil ItJDI AttA ItJBLIC SERVICE C0flPAtlY (49700)

BAILLY CLilER ATIllG PLAtli

l'Ily IOPL AtlKI0tl Dills 11Y

tanl0ER OF CELLS PER LITER

STA110tl REPORI

- REL
8.5 TAXA X S.E. AD%

17 18
0 CR1PICFHTTA 1311C.44 96685.00 113950.19 17265.22 1.6
0 CRY Piol10tio!! AI E S
0 CRIPIOilO!4AS I L PIL) 56235.19 46342.53 52288.66 3946.33 0.7
0 RIIODOl1CllAS Illflui A 18795.06 16114.18 17429.62 1315.44 0.2
0 CitR06tiollAS ( LPIL) 56235.19 32228.36 '+42 31. 77 12003.41 0.6

101AL 4559055.00 9414813.00 6986934.00 2427879.00 100.0
DIVLRSIT T til PRIl1F. B 2.46 2.35 2.41 0.06
OlVERSITY ( J l'R!t1E l 0.06 0.65 0.65 0.01
tdM10E R OF T AX A 22 19 28

AbOVE COilf'UIED llSil4G Sat 1PLE IDS
111 172 181 182

DATE 03/09/81
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Il0RillERtl Ill0IAllA PUBLIC SERVICE COttPAliY (49720 )
1

- BAILL Y GEllLRATIllG PL At4T

Pi4VTOPLAt!Klota DLitSITY
,

4 titREER OF CELLS PER LITER

STATIDil REPORI

- REL
LS TAXA X S.E. Ab%

| 18
0 CY At10Pilf T A 430643.19 430643.19 -1.00 6.2
0 OSCILLAIORIACEAE
O OSCILLATORIA ILPIL) 140587.94 140587.94 -1.00 2.0

4 0 f tOS10C ACC AE

| 0 AtlAD AEllA ( LPIL i '90055.25 290055.25 -1.00 4.2

i 0 Cit LOPOPit t1 A wus'01.00 3485181.00 -1.00 49.9
; O Cit t 0ROCOCC ALE S

0 00CVSTIS (LPIll . '13.03 16443.03 -1.00 0.2
0 SCEllLDELitus GUADRICAUDA 2083167.00 2083167.00 -1.00 29.8*

0 LCfllEDELilus LCORillS 111154.87 111154.87 -1.00 1.6
'

C SCitif.0Estaus LPIllOSL3 47355.95 47355.95 -1.00 0.7
0 'PLDIASTRUti DUPttX 1052354.00 105:354.00 -1.00 15.1.,

; O 1E1RAEOR004 CAL''A1Ull 7563.80 7563.80 -1.00 0.1
0 OEDOColilALES.

1.
0 OLDOG0ttIUt1 I Lk ? L) 30255.19 30255.19 -1.00 0.4
0 ZYGliittA1 ALLS
0 flouGlotI A ( LPIL 119951.87 119951.87 -1.00 1.7

? O Ct051ERIUt1 t10tlIL.'FERUt1 7563.80 7563.80 -1.00 0.1

1 0 Sit,UH ASIPult (LFILI 9372.53 9372.53 -1.00 0.1

] 0 EUGLEllOPflli A 49493.53 49493.53 -1.00 0.7
' O LUGL E ll Al[ S
i 0 14ACilEL0f10tlAS E LPILI 49493.53 49493.53 -1.00 0.7

| 0 CilR VLortif T A 2564043.00 2564043.00 -1.00 36.7
0 CelR tS0t;0ta AD AL ES

; O CllRYS6 COCCUS (LPILI 1821722.00 1821722.00 -1.00 26.1
i 0 011100Pf011 SERIULARIA 661256.75 661256.75 -1.00 9.5
"

O EPIPTXIS UIRICULUS 22691.37 22691.39 -1.00 0.3
0 EErtliR10tl (LPILI 53372.75 58372.75 -1.00 0.8
0 B ACILL ARIOPli t T A-pet:llAT E 343626.56 343626.56 -1.00 4.9
0 fPAGILARIALES

| 0 FRAGILARIA ELPILI 402G5.44 40285.44 -1.00 0.6
! O TALEllARIA FLOCCULOSA 47380.81 47388.81 -1.00 0.7

0 Atiltl Attill AL E S
O ACittlAtilllES t1Illull5SillA 82872.87 82872.87 -1.00 1.2
0 AttitlAtlTilLS ( LPIL) 15127.b9 15127.59 -1.00 0.2

) 0 llAVICULALES
'

0 tiEIDIUtl ILPIll 16443.03 16443.03 -1.00 0.2
s
'

0 DAC111tRIALES
! O ti!IlCI:l A ( LMILI 6577.21 6577.21 -1.00 0.1
4 0 SLMINE LL At ES
i 0 SURINE t t A ( L "IL ) 7563.80 7563.80 -1.00 0.1

0 tiACILLA4100lirTA-PLilllATE I LPIll 127367.75 12736t.75 -1.00 1.8+

i OAIE 03/09/81
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I40R11tCHil IIIDI AllA IUf>LIC SERVICE COttPAH( 149720)

DAILLY GEllf RAlIlei PL At1T

PtifiOPL At!KI0tl DLilStif

IRKtDER Of C1LLS PER LITER

ST ATIOtt REPORI

- REL
LS TAXA X S.E. AB%

18
0 CRYPIOillt F A 113950.19 113950.19 -1.00 1.6
0 CR I PIOt tOllOO A L E S
0 C R (PIOttot4 AS t l PIL ) 52208.86 52288.86 -1.00 0.7
0 PilouilttOfits ttitet)T A 17429.62 17429.62 -1.00 0.2
0 CitPOOllollAS I LPIll 44231.77 44231.77 -1.00 0.6

10TAL 69C6934.00 6906934.00 -1.00 100.0
DINERSI11 IH PRit:E) 2.41 ?.41 -1.00
DIVERS!If IJ PRII|El 0.65 0.65 -1.00
tAlitblR OF 1AXA 28 OS

AL0VE CC4tFUTED USIt1G Sat 1PLE IDS
171 172 181 102

DA1E 03/09/81
PAGE NO 39
1600 Aqua 9/20/77
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3 0RillERil Il101At4A PUBLIC SERVICE C0t1PAlif (49720)

D AILLY GEllERAllllG PLAtlT'

PHt10PLAtlKTOil DEllSITY

IKR'OER Of CELLS FER LITER

REPLICATE REPORT

PC TC GC LOC
5 56 56 1200

DURATIDtl TOH SAttP VOL WillD CURLilf TEMP
SID DATE TIllE D/t4 UtlITS C $D Hu SP D UllIIS C SECH H T SC DI CL SP DI AIR HAT BT TURBD Cot 40 DO PH SAtH P .

! 191 4/29/80 1055 0 0.0 0 1.0 1.0 0.0 0 0.0 4 1.0 8 0 4 1 5 0.0 0 178.1 9.5 0 0.0 0 8.5 0.0 0.0 0
192 4/20/80 1055 0 0.0 0 1.0 1.0 0.0 0 2.0 4 1.0 8 0 4 1 5 0.0 0 17.8 19.5 0 0.0 0 8.5 0.0 0.0 04

- REL
LS TAXA X S.E. AB%<

1 2
0 CY At10 Pit 1TA 399894.81 0.0 199947.37 199947.37 1.5
0 CHROOCOCCACEAE
O AGilEt4ELLUrt ( LPIL) 399894.81 0.0 199947.37 199947.37 1.5

i 0 SHLOROFHVTA 124967.06 242699.12 183S33.06 58866.03 1.4
0 VOLVOCALES
O CHL AHIDDf t0tlAS ( LPIL ) 24993.43 26966.58 25930.00 986.58 0.2'

O CllL0ROCOCCALES,

O AIEIS1RODESMUS FALCATUS 0.0 53933.16 26966.58 26966.58 0.2,

0 5 'flEDESituS QUADRICAUD A 0.0 161799.44 e0399.69 80899.69 0.6|
'

O SCEtlEDE5tlUS ECORHIS 99973.69 4.0 49986.84 49966.84 0.4
0 EUGLEtiOUil)1 A 224940.69 134S32.87 179886.75 45053.91 1.3
0 ElfGL Ell A L F S1

0 1R ACllE LCil0tlAS VOLVOC1tl4 24993.43 26966.58 25980.00 986.58 0.2
0 TR ACilE L0tt0t4AS I LPIL ) 199947.31 107866.31 153906.81 46040.50 1.1
0 CHR YSOF'HYT A 15400937.0 9613502.00 12517259.0 2903677.00 92.9
0 CilR v S0tt0HAD A LES
O CliRv50 COCCUS I LPIL ) 1049723.00 566298.12 808010.56 241712.44 6.0,

'

0 DIllCDR)Oti SERIULARI A 3049195.00 2170C09.00 2610002.00 439193.00 19.4
0 Oltt00R10tt DIVEPGEtiS 0.0 53933.16 26966.58 26966.58 0.2
0 OCllROUCitAS E LPIL) 11172059.0 6795576.00 8983817.00 218S241.00 66.7
0 FEl'H1RIO!4 ( LPIL) 149960.50 26966.58 88463.50 61496.96 0.7
0 BACILLARI0rHITA-Peta! ATE 249934.19 80899.69 165416.94 84517.25 1.2
0 FRACILARIALES
0 FRAGILARIA (LPILI 224940.01 0.0 112470.37 11:470.37 0.8
0 T/DELLARIA FLOCCULOSA 0.0 80899.69 40449.84 40449.84 0.3
0 BACILLARiortlVTA-PEtlllATE ( LPILI 24993.43 0.0 12496.71 12496.71 0.1
0 PIRdif0Flif TA-Ultt0FHtCE AE 99973.62 107866.25 103919.94 3946.31 0.6

'

_ 0 PERIDillIALES
0 FERIDINIUt1 It:C0f 4SPICUUt1 74980.25 107866.25 91423.25 16443.00 0.7

: 0 FERIDIllIUt1 CItiCTUt1 24993.43 0.0 12496.71 12496.71 0.1
0 CR V PT0f il: T A 99973.62 134832.87 117403.25 17429.62 0.9
0 CR I P10ttoliOD A L ES<

0 Cil:PlottottAS ( LPIL) 74980.25 107866.31 91423.25 16443.03 0.7
0 CllR00f tat 1AS ( LPIll 24993.43 26966.58 25980.00 986.58 0.2

_10TAL 16620614.0 10314706.0 13467660.0 3152954.00 100.0
-DIVERSITY (H PRittE l 1.62 1.62 1.62 0.00;

DATE 03/09/81
PAGE 140 40
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t10R11tLWil Ital Atla Pt0LIC SERVICE COllPAlar (49720)

BAIL L Y Gill!W AllflG PL Alti

FittIOPL A!4Kloti Ott:5Ilf

titJf1CLP OF CELis PLR LiitR

RLPilCAIL REPOR T

- REL
LS TAXA X S.E. AB%

1 2
DIVERSITf fJ PPit1EI 0.42 0.43 0.42 0.01
inJI;ULR OF TAXA 15 14 19

A00VE COrlPUILD USIllG sat 1PLE IDS
loi 192

3AIE 03/09/81
PAGE 110 41
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O O O
I;ORIHERif itJDI Alla PLAILIC SERVICE C0ftPAlif (49720 3

DAILLY GEt4ERATIllG PLAtlT

PH) TOPLAta;Tcti DEllSliY

IUilGER OF CELLS PER LITER

REPLICATE REPORT

FC TC GC- LOC
5 56 56 1 2 00

DUR ATIOtt TOW SAttP VOL WillD CUREllT TEMP
SID DATE TittE D/fl Utt!TS C 50 WD SP D UttI1S C SECH W T SC DI CL SP DI AIR WAT BT TURED COllD DO PH SALH P
201 4/20/80 1055 0 - 0.G 0 1.0 1.0 0.0 0 2.0 4 1.0 8 0 4 1 5 0.0 0 17.8 19.5 0 0.0 0 8.7 0.0 0.0 0
202 4/20/60 1055 0 0.0 0 1.0 1.0 0.0 0 2.0 4 1.0 8 0 4 1 5 0.0 0 17.8 19.5 0 0.0 0 8.7 0.0 0.0 0

- REL
LG IAXA X S.E. AB%

1 2
0 CY A110PH (T A 0.0 2440147.00 1220073.00 1220073.00 4.6
0 #10510CACLAE
O At1ADAEtlA ( LPILI 0.0 2440147.00 12:0073.00 1220073.00 4.6
0 CHLOROPHVIA 126282.56 209155.50 167119.00 41436.47 0.6
0 VOLVOCALES
0 CHt AttiDottoriAS ( LPIL) 4:094.19 34859.25 38476.72 3617.47 0.1

'

0 CHLOROCOCCALES
0 Ar.VIslRODEStUS F ALCATUS 0.0 34359.25 17429.62 17429,62 0.1
0 SCEttEDES!tuS ACUTUS 0.0 139437.00 69718.50 69718.50 0.3
0 SCEt4LDES!!US QUADRICAUD A 84188.37 0.0 42094.19 42094.19 0.2
0 E UGL Et:OfHI T A 399094.75 313733.25 356814.00 43080.75 1.3
0 E UGL Ell At [S
0 TRAtilEL0ttattAS VOLVOCIHA 84168.37 0.0 42094.19 42094.19 0.2
0 TR ACHE L0t:0!1AS ( t PIL I 315706.37 313733.25 314719,81 986.56 1.2
0 tilR v 50 Pit (I A 24077824.0 24506032.0 24291920.0 214104.00 91.6
0 C16R f sot 0t3 AD A L E S

0 CHRSOCOCCUS (lPILi 168376.75 871431.25 519929.00 351552.25 2.0
0 SittCRiPTA 4LPILI 42094.19 0.0 21047.09 21047.09 0.1
0 DIt:CDRiOla SERTUL ARIA 883917.94 1777821.00 1330899.00 446921.50 5.0
0 D!ll3CR tota i LPIL i 84183.37 0.0 42094.19 42094.19 0.2
0 OCHRot10tliS ILPill 22815040.0 21787024.0 22301024.0 514008.00 84.1
0 EPIPfXIS UIRICULUS 42094.19 0.0 21047.09 21047.09 0.1
0 Elrit RIOtt ( LPIL) 42094.19 69718.50 55906.34 13812.15 0.2
0 DACILLARIOPHvTA-FEtatA1E 0.0 6971*.50 34859.25 34S59.25 0.1
0 DACILLARIALES
0 11ITZCHIA (LPill 0.0 39359.25 17429.62 17429.62 0.1
0 BACILLARIDFHY1A-FEtalATE ILPIll 0.0 34059.25 17429.62 17429.62 0.1

| O PiRFliOI Hil A-DIllOPH sCE AE 366219.37 209155.50 287687.44 78531.94 1.1
0 PER ID!ll! AL LS
0 FERIDIllitti IttC0!15PICUUt1 366219.37 139437.00 252828.19 113391.19 1.0
0 PERID!llIUtl cit 4CTUtl 0.0 69713.50 34859.25 34859.25 0.1
0 CRIPIOPHt1A 168376.75 139437.00 153906.87 14469.87 0.6
0 CR i P10tiollJ0 A L E S
0 CHIPTO*lottAS ( LPIL) 16837en . 75 104577.75 136477.25 31899.50 0.5
0 CitRoctiottAS ( LPIL) 0.0 3+859.25 17'+29.62 17429.62 0.1

5 10TAL 25138480.0 27837280.0 26512880.0 1374400.00 100.0

DATE 03/09/81.
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t:0RitILRil ItOI Atla IW5LIC SEWVICE CuttPAtti 4491208

DAILLY GEllERAillIG PLAlli

F'lliTOPL AI.?(10tl DEtistif

litRtD(R OF CELLS PLR t!IfR

REPLICAIE REftRT

- REL
LS TAXA X S.E. ABZ

l ?
DIVERSIT( Ill I RittE l 0.71 1.28 0.99 0.29
DIVERSIIt i J I'RIttc B 0.19 0.33 0.26 0.07
iMteLW Of TAXA 13 15 20

ALOVE CottruttD 0 5 1133 SAttPLE 103
201 202

DATE 03/09/81
PAGE fl0 43
T600 AQUA 9/28/77

m

=3

m

9 0 9
- -- -



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

(D '~

Q g,

flORTHEWil ll01At44 FUDLIC SERVICE cot 1 pat 4Y (49720 3

DAILLY LillCPATIt4G PLAlli

PtiYTOPLAt;K10tl DEt4SITY

tJUICER of CELLS PER LIIER

ST A11014 REK)RT

- REL
LS TAXA X S.[. ADX

19 20
0 C f At:CrH f T A 199947.37 1220073.00 710010.19 510062.81 3.6
0 C1140COCCACEAE
0 ACittiiE LLUE1 E LPIL) 199947.37 0.0 99973.69 99973.69 0.5
0 ft0310CACEAE
0 At3104Elit I LPIll 0.0 1220073.00 610036.50 610036.50 3.1
0 CHt0DorHYIA 183833.06 167719.00 175776.00 8057.03 0.9
0 VOLVOCALCS
0 CHL AttiDO:10tlAS E LPILI 25980.00 38976.72 32228.36 6248.36 0.2
0 CHLOPOCCCCALES
0 Ala.ISIPODE",t10S F ALC A TUS 20i46.5S 17429.62 22193.10 4766.48 0.1
0 ECLt;LDEsituS ACUTUS 0.0 69718.50 3665).25 34859.25 0.2
0 SLLNtDESituS GUADRICAUDA 80899.69 42094.19 *1496.94 19402.75 0.3
0 tiElllDESI A>3 ECORilIS 49986.2 . 0.0 V93.42 24993.42 0.1
0 EUGtti0iHtTA 179386.75 356814.00 too350.37 88463.62 1.3
0 EUGL t t4 AL E S
0 TR Atht t uttot:tS VOLVOC1tIA 25930.00 42094.19 31037.09 8057.09 0.2
0 1RACHEL0tDNAS ILPILi 153906.el 314719.81 234313.31 80406.50 1.2
0 CHR Y ''FH s i A 12517259.0 24291920.0 18404576.0 5887330.00 92.1
0 CHu s 50t ot 4 AD A L E S
0 CHR I 5OLCCCUS ( L PIL ) 802010.56 519929.00 6639o9.75 1440h.75 3.3
0 E stiCR PTA ( LPILI 0.0 21047.09 10523.55 10523.55 0.1
0 Dit:COR1014 SERTULARIA 2610002.00 1330397.00 1970450.00 639551.50 9.9
0 OIllGbific 4 DivErGEriS 20966.5S 0.0 13483.29 13483.29 0.1
0 DIt:CLE t ori I L PIl l 0.0 42094.19 21047.09 21047.09 0.1
0 OCHRO 13tlAS I LPIll 8983817.00 22301024.0 15642420.0 66586d3.00 78.3
0 LPIPfXIS UIRICULUS 0.0 21047.09 10523.55 105:3.55 0.1
0 P EFttiW10tl E LPILI 83463.59 55706.34 72184.87 16273.55 0.4
0 DACIL L ARIOf'Ili T A-PLIDIATE 165416.94 34659.25 100138.06 65278.84 0.5
0 tRAGILARIALES
0 FPAGILARIA (LPILi 112970.37 0.0 56235.19 56235.19 0.3
0 TALELLARIA FLOCCULOSA 40449.6% 0.0 20:24.92 200:4.92 0.1
0 DACILLARIALES
0 tilIZCHI A t LPIL i 0.0 17429.62 8714.81 8714.81 0.0

_ 0 DACILLAR10PHrTA-PEtR3 ATE 4tPIL) 12496.71 17429.62 14903.17 2466.46 0.1
0 PiPRH0lH 1A-01t40PHICEAE 103919.94 287687.44 195603.69 91033.75 1.0
0 FERIDIti! ALES
0 PEPIO!!!IU:t IMCCtlSPICUUrl 91423.25 252S22.19 17:125.69 80702.44 0.9
0 F ERIDlH1U:n cit:Clutt 12% b.71 3 V.,59. 2 5 23677.9S 11181.27 0.1
0 CR tPT0 flit I A 117403.25 153906.87 135o55.06 18 51.81 0.7
0 CR I P T CION00 A L E S

0 CRIPIO!!O:4AS I LPIll 91423.25 136477.25 113950.23 22527.00 0.6
_ 0 ChROG:10:14S I LPIL i 25920.00 17*29.62 21704.81 4275.19 0.1

OAIE 03/09/81
PAGE t10 a.4
1600 AQUA 9/26/77
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IKWili[Wii IllDI AllA MIOLIC SERVICE COttPAll( '.497201

tiAIL L f CElif RATiliG Pt Alar

PleV10Pt Ain.10*l 001151I f

IPJt: DER Of CE L LS PER LIILR

ST AIIOtt REPORT
;

- NEL
LS TAXA X S.E. Ac;;

19 20
I
' TOIAL 1346 7e60. 0 26512880.0 19990255.0 6522610.00 100.0
DIV'451If til l' wit!E l 1.62 0.99 1.31 0.32
DI\ IRS!1 f ( J l'Pitif I 0.42 0.26 0.3b 0.08

! IJU1LIR 0F TAXA 19 10 25

ALOVE CGitPulEU ULit:G SAttPLE IDS
191 192 201 202

DATE 03/09/81
PAGE flO 45
1600AGUA 9/28/77
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(D fV V V

tCRittEFt1 It01At44 PUBLIC SERVICE CCitPAt4Y I497206

B AILLY CLilER Allt4G PL AtlT

Pit fiCPL AI A;1014 DLt451T f

tRREER OF CELLS PER Lli[R

ST A1IOil REPORT

- REL
LS TAXA X S.C. AB7

20
0 CY Att0 Pit:1 A 710010.19 710010.19 -1.00 3.6
0 LitR00C OCC AC E AE
O ACitII;E LLUtt ( LPIL ) 99973.69 99973.69 -1.00 0.5
0 fl0SIOCACEAE
O AtiLD Alt 1A ELPIll 610036.50 610036.50 -1.C0 3.1
0 CHLOPOnt(1A 175776.00 175776.00 -1.00 0.9
0 VOLVOCALLS
0 CllL A!1t DOttotlAS I t P1L l 32228.36 32228.36 -1.00 0.2
0 ClllOROCCCCALES
O AtEISTFODES!!US FALCATUS 20198.10 22193.10 -1.00 0.1,

0 SCEllLDLL!1US ACU1US 34959.25 34859.25 -1.00 0.2
0 SCitiLDESIUS QUADRICAUDA 61496.9'+ 61496.94 -1.00 0.3
0 SCEllLDLStfuS ECOR!ilS 24993.42 24993.42 -1.00 0.1
0 EUGilliOPHII A 268350.37 268350.37 -1.00 1.3
0 EUSL E tiA L E S

0 TR AttlEt0t10t4AS VOLVOCIrlA 34037.09 34037.0V -1.00 0.2
0 1RACilE LGitutlAS 4 LPIL I 234313.31 234313.3A -1.00 1.2
0 CitR Y SOrti t I A 18404576.0 18404576.0 -1.00 92.1
0 CliR i torallAD AL L S
0 CitRf 50 COCCUS (LPIL ) 663969.75 663969.75 -1.00 3.3
0 S'it!CP PI A E tPIll 10523.55 10523.55 -1.00 0.1
0 01tt02RnCil SERIUtARIA 1970450.00 1970450.00 -1.00 9.9
0 DitlCLR Ot3 DIVtPGLt43 13483.29 13483.29 -1.00 0.1
0 DitlOLRIOta t ! PILI 21047.09 21047.09 -1.00 0.1
0 OCliRut1Ll4AS ( LPIL i 156424;0.0 15642420.0 -1.00 78.3
0 EPIPiXIS U1RICULUS 10523.55 105 3.55 -1.00 0.1
0 > E Pit:RICtl ( LPIL D 72184,87 7210'*.87 -1.00 0.4
O D ACIL L ARICrHT T A-FEt:tIAT E 100133.06 100133.06 -1.00 0.5,

0 i P AGI L AR I)t L E S
0 FRAGILARIA ELPIll 56235.19 56235.19 -1.00 0.3
0 TACEILARIA FLOCCULOSA 20:24.92 20:24.92 -1.00 0.1
0 BACILLAPIALES
0 tit ilCit! A ILPILl 8714.81 8714.81 -1.00 0.0
O DACIL L ARitti1IA-Pt tais ef ( LPIll 14i65.17 14963.17 -1.00 0.1
0 PilWit0H8 I A-D1tiOPit CE AC 195S03.69 195303.69 -1.00 1.0
0 PERIDiti! ALES
O PERIDIt41Ut1 ItlC0tiSPIEUtlt1 172125.69 172125.69 -1.00 0.9
0 PtR101ti!Utl CIllClutl 23677.93 23677.98 -1.00 0.1
0 CRIPIOP!1tiA 135o55.06 135655.06 -1.00 0.7
0 CRI PicitGriOD A L E S
0 CRIPTuttGilAS ( LPIll 113950.25 113950.25 -1.00 0.6
O CimuotLilAS iLPIL1 21704.01 21704.81 1.00 0.1

DATC 03/09/81
PAGL !!O 46
To00 AQUA 9/28/77



t40Ritit Ria It AII Atla PUDLIC SEi2VICE cot 1PAlif 149720)

LAll LY GEttlW AllllG Pt Alli

l'lti l01 L Art.TOli 01:151Tf

ilut'.DIR OF CEtt5 PER LIItR

STAT 1014 REPO4f

- REL
LS TAXA X S.E. Ab%

20

10 rat 19990256.0 19990256.0 -1.00 100.0
' DIVf PSli v t il l'I?!!1C I 1.31 1.31 -1.00
DIV[RS!!f ( J I Rit1L i 0.54 0.34 -1.00
I4UtitR Of TAX 4 25 25

ALO'.'E Cf.|1PUILD USIllG S AflPL E ]DS
191 192 201 202

DAIL 03/09/81
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I40RitiLRt1 It01 Atla PUDLIC SERVICE CottPAt4Y (49720)

DAILLY GLt4f R ATIllG PLAtti

FilVTOPLAt3KIOtl DEllSITY

llLRtBER OF CELLS PER L11ER

REPLICATE REPORT

PC 1C CC toc
5 56 56 1 3 00

DURATI0tt TCH SA!!P VOL WIlO CURElli 1Et1P
SID DATE Tir1E D/la uta!TS C SD WD SP D Uti!IS C SECH H T SC D1 CL SP D1 AIR HAT BT TURBD COllD DO PH SALH P
211 4/20/80 1327 0 0.0 0 1.0 1.0 0.0 0 2.0 4 1.0 8 0 4 1 5 0.0 0 17.8 19.0 0 0.0 0 12.0 0.0 0.0 0
212 4/20/80 1327 0 0.0 0 1.0 1.0 0.0 0 2.0 4 1.0 8 0 4 1 5 0.0 0 178.1 90.1 0 0.0 0 12.0 0.0 0.0 0

- REL
LS TAXA X S.E. AS:t

1 2
0 CV AtlOHit T A 1639042.00 1882399.00 1760720.00 121678.50 27.8
0 OSCILLATORIACEAE
0 OSCILLA10RIA (LPIL) 1560505.00 0.0 790252.50 790252.50 12.5
0 t&OSIGCACEAE
0 AtlADAEll% ( LPIll 0.0 1882399.00 941199.50 941199.50 14.8
0 RIVULARIACEAE
O RAPilIDIOPSIS CURVATA 58537.23 0.0 29268.62 29268.62 0.5

t 0 Cifl0ROPiliTA 1041962.69 10457.77 526210.19 515752.44 8.3
0 OLDOGOlllALLS
0 OLDOGotifUtt ( LPIL) 936595.69 0.0 4.o297.81 466297.81 7.4
0 ZYClittlA1 ALES
0 SPIROGIRA ( LPIL ) 105367.00 0.0 52683.50 52683.50 0.8
0 CLOSitRIt#1 (LPIL3 0.0 10e57.77 5228.89 5228.89 0.1
0 EUGLEtt0Pil: T A 286832.37 34859.25 160845.81 125986.56 2.5
0 EUGltil ALES
0 TRACHE t0tictlAS I LPILI 286832.37 3485,.25 160645.81 125986.56 2.5
0 CilR YSUPit t1 A 117074.44 0.0 SC537.22 58537.22 0.9
0 CilR v 00f tOtlAD ALES
0 CilH f 50 COCCUS ( LPIL I 117074.44 0.0 58537.22 58537.22 0.9
0 BACILL ARIOPilt TA-Cell 1RIC 234148.94 174296.25 204J22.56 29926.34 3.2
0 EUPOOISC ALE S
0 11LLOSIRA VARItt45 234148.94 0.0 ~17074.44 117074.44 1.8
0 t1ELOSIR A ( LPIL I 0.0 174296.25 87148.12 87148.12 1.4
0 DACILL ARIOritVTA-pet 04AIE 6*e 09822. 00 787819.00 35%820.00 2011001.00 56.8
0 fpAGILARIALES
0 FRAG 1t ARI A CROTOt4Et4 SIS 409760.62 0.0 204880.31 204880.31 3.2
0 f RAGILARIA (LPIL3 3804919.00 662325.75 2233622.00 1571296.00 35.2

_ 0 Sil!LORA ELPIL) 321954.75 55774.79 188364.75 133089.94 3.0
0 tlAVICULALLS
0 14AVICULA 4LPIL) 7024'.6.75 34859.25 368653.00 333793.75 5.8
0 llEIDILnt tLPILI 58517.23 0.0 29268.62 29268.62 0.5
0 Pitau1LARia (LPIL) 11707%.44 0.0 58537.22 58537.22 0.9
0 GurtP 6CIILI1A I LPit i 526035.06 0.0 263417.50 263417.50 4.2
0 AlWilOPA ELPILD 0.0 34C59.25 17429.62 17429.62 0.3
0 EPIlllLill AL ES
0 Ril0POLODIA GILDA 11707.e.44 0.0 SM P.22 58537.22 0.9
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t:0RittIRil ItfdI A14A .UBLIC SERVICE CottPAtil 149720)

C AILLf GElitRA TIl1G PL Alli

Piti! CPL AtATota DLilSIIY

IARICER Of Cell.5 PER LIItR

REPLIC A1L REFOffi

- PEL
LS TAXA X S.E. A E,%

1 2
O BACII LAWlOPit f TA-Plt #1&TE ( LPIll 351223.37 0.0 1756!!.69 175611.69 2.8,

0 PIRFit0 Pit: I A-Ult 10FiliCE AE 56537.23 0.0 29063.62 2 9268. t.2 0.5
'

O PE RIDIT 11 A L E S

0 PER10!!11Utl It4CCitSPICUUf1 56537.23 0.0 29268.62 29268.62 0.5

TOTAL 9787415.00 2889328.00 6338621.00 3448193.00 100.0
OlvERSITY til PRIt1E l 3.01 1.50 2.26 0.76
DIVERS 11f 1J PRIttEl 0.74 0.50 0.60 0.12
tit 0CER OF T AXA 17 8 21

AL.OVE LCliPUILD US!!1G SAf tPL E 105
211 212

DATE 05/09/81
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i

'410RTHERil IN01AllA PUBLIC SERVICL COttPAllY (49720)

PAILLY GEt3ER A11ttG PL Atli

Pl:1TOPL AIET0tl Di'llSITY

t fluitDER OF CELTS PER LITER
4

SIATIOtt REPORT4

!

|
'

- REL
'LS TAXA. X S.E. ABX '

i 21
a 0 CV AtichtV T A 1760720.00 1760720.00 -1.00 27.8

0 OSCILLATORI4CEAE
I O OSCIt t A10RI A ( L PIL ) 790252.50 790252.50 -1.00 12.5
*

0 ftOSTOCACLAE
0 At4ADAltl4 ( LPIL) 941199.50 941199.50 -1.00 14.8,

! O RIVLtLARIACEAE 1
i 0 RAPilIDIOUSIS C9RVATA 29268.62 29268.62 -1.00 0.5
' 0 CilL ORohi TA 526210.19 526210.19 -1.00 8.3

0 OEDOG0til A L E S
0 OE00GOtlIUtl (LPILl 468297.81 468297.81 -1.00 7.4

'
0 Z)Ct:EstAT AL ES
0 SPIROG)RA ELPIL) 52683.50 52683.50 -1.00 0.83

! 1 CLOSTERIUll (LPIL) 5228.89 5228.89 -1.00 0.1
0 E UGLit:0 Pit f T A - 160845.81 160845.81 -1.00 2.5,

f G E UGLillA1 ES
' 0 1RAttf L lot 1CtlAS ( LPIL) 160845.81 160045.81 -1.00 2.5

O CHRISOrilY!A 53537.22 56537.22 -1.00 0.9*

5 0 CitR Y L0tidit&D ALE S
! O CliRISOCOCCUS (LPIL) 58537.22 58537.22 -1.00 0.9
j 0 BACILLARIOrHITA-CErlIRIC 204222.56 204:22.56 -1.00. 3.2
1 0 EUP001 SCALES

} O ttEl0SIRA VARIAtl3 117074.44 117074.44 -1.00 1.8
0 flE LOS!H A ( LPIL I 87148.12 87148.12 -1.00 1.4:

'- 0 DACILL ARIOPit f1 A-PEliti.tTE 3598020.00 3598820.00 -1.00 56.8
. O FRAGILARIALES.

* 'O fRAGILARIA CROT0tlEllSIS 204880.31 204680.31 -1.00 3.2
I

O fRAGILARIA ElPILI 2233622.00 2233622.00 -1.00 35.2
0 StriEDRA (LPIL) 188G64.75 186864.75 -1.00 3.0

f 0 tlAVICULALES
j 0 t4WICitL A IIPIL) 368653.00 '168653.00 -1.00 5.8
a O flEIDIUt1 ( L PIL I 29268.62 29268.62 -1.00 C.5

0 pit!!!UL ARI A ( LPIL) 58537.22 58537.22 -1.00 0.9
O CuttPHO!1E!1A ( LPill 263417.50 263417.50 -1.00 4.2,

{ ., O Atti'itOR A I L Pill 17429.62 17429.62 -1.00 0.3
' O E P11t!E ttI A L L S

O RH0i'OLODIA GIUDA 53537.22 58537.22 -1.00 0.9.

0 BACitt ARIortir TA-Pit tlATE (LPIL) 175611.69 175611.69 -1.00 2.8
- 0 PI RPil0 Pili I A-DIllOrH CEAE 29268.62 29268.62 -1.00 0.5
I 0 PEPIDIllI A L ES
* 0 FERIDIllIUt1 IllC0t4SPICUUt1 29268.62 29268.62 -1.00 0.5

_ TOTAL 633e621.00 6336621.00 -1.00 100.0
'

j -01VERSIT Y til PPIIIE.) 2.26 2.26 -1.00
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IlORill[Ril IllDI Ai4A IUULIC SERVICE CutlPAllt i te'7 /2 0 6

' DA!! LY Gell [RAllllG PL Alli
)

51t fiCPL tin,TO.'1 DEIGlif

j tRH10t R Of C E L L S l'E R L i t t R
i

! SI AT1014 RLi'ORI

- ret
' LS TAXA X S.E. ADX

21
DIVERS 11f ( .J T'RittE l 0.62 0.62 -1.00
tiluk3tR Ot 1AXA 21 21

ALOVE tortPUlla US!IlG SAflPLE IDS
211 212

DAIL 03/09/81
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O O
NORTHERH It01 Atta PUDLIC SERVICE COttPAllt 1497208

BAILLY GEllERAilt3G PLAtlT

Fit TCPLAlW. Tota DEllSIT f

t1UttDER OF CELLS PER LI1ER

STATIOta REPORT

REL--

LS TAXA X S.E. AB%
21

0 CYAHOFHfTA 1760720.00 1760720.00 -1.00 27.8
0 OSCILLA10RIACEAE
O OSCILLAIORIA (LPIL) 790252.50 790252.50 -1.00 12.5
0 f40SICCACEAE
0 At4ALAElla I L PIL) 941199.50 941199.50 -1.00 14.8
0 RIVULAHIACEAE
0 RAPHIDICPSIS CURVATA 29268.62 29268.62 -1.00 0.5
0 CHLOROPitiTA 526210.19 526210.19 -1.00 8.3
0 OLDOGollIALES
0 OEDOGCt11Lnt ( LPIll 468297.81 468297.81 -1.00 7.4
0 21Gl4 Ell A T A L E S
0 SPIROG)PA iLPIL) 52683.50 52683.50 -1.00 0.8
0 C1OSTERIUt1 (! PIL) 5224.89 5228.89 -1.00 0.1
0 EUGLEllOPtis T A 160845.81 160845.81 -1.00 2.5
0 EUOLEt4 ALES
0 TRACitCLOt10tlAS ( LPIL) 160835.81 160845.81 -1.00 2.5
0 CllR100P;lf i A 50537.22 58537.22 - -1.00 0.9
0 CHR v 50t tOtl10 A L ES
0 CitRsSCCOCCUS ELPill 58537.22 58537.22 -1.00 0.9
0 BACit t ARIGrtifi A-CENIRIC 204222.56 204222.56 -1.00 3.2
0 EUPCDISCALES
0 t!EtOSIRA VARI Ati$ 117074.44 117074.44 -1.00 1.8
0 t1ELOSIRA ILPIL) 87348.12 87148.12 -1.00 1.4
0 B ACI L L AR10FHI T A-FEt#4AT E 3598820.00 3593820.00 -1.C0 56.8
0 FRASILARIALES
0 FRAG 1t ARI A CROTCt4ENSIS 204880.31 204280.31 -1.00 3.2
0 FRAGIL ARI A ( LPIL ) 2233622.00 2233622.00 -1.00 35.2
0 Sit:EDPA ELPIL) 108364.75 188864.75 -1.00 3.0
0 tl4VICULALES
0 taAVICULA (LPILI 368653.00 368653.00 -1.00 5.8
0 NEIDIL#1 (LPIL) 29268.62 29268.62 -1.00 0.5
0 PItO;ULARIA ILPILI 50537.22 58537.22 -1.00 0.9
0 GGitPilClitttA (LPIL) 263417.50 263417.50 -1.00 4.2
O AttrHORA (LPILI 17429.62 17429.62 -1.00 0.3
0 E PliH Et1I AI ES
0 RHOPOLf:DI A GILLA 58537.22 58537.22 -1.00 0.9
0 BACIL L ARIUnif1 A-PtintATE ( LPIL) 175o11.69 175611.69 -1.00 2.8
0 PI PPHOOH f i A -Dit tOfti rC E AE 29268.62 29268.62 -1.00 0.5
0 PERIDIll! ALES
0 PERIDIt41Uit It!COfi3P10UUt1 29208.62 29268.62 -1.00 0.5

. TOTAL 6330621.00 6338621.00 -1.00 100.0
' -DIVE 2SITY (il PRit E l 2.26 2.26 -1.00

DATE 03/09/81
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D Altl T Gf tif RATIti" PL Alif

I'll:10PL At3K10tl DLil3III

inn 16tR OF CElth PLR t ITER

STATIOta kiPORT

- REL
LS TAXA X S.E. A8X

21
DIVERSITr IJ PRil1El 0.62 0.62 -1.00
14tXILI.R OF T AXA 21 21

ADO'.'E cot 1PUILD USit1G SAtiPLE IDS
211 212
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O O O
ta0RittERt4 IllOI At4% PLOLIC SERVICE Lut1PAtif (49720 8

DAILLY GEt! ERAT!!!G PLAtli -

PitfiOPLAttK10ti DEt4 SIT f

tRat0ER OF CELLS l'ER LIIER

S11E SutitlARf
Nearshore Ponds

- REL
LS TAXA Pond B Pond C Cowles Bog x S.C. ABx

1 1 1
0 CYAtl0PHYTA 430643.19 710010.19 1760720.00 % 7124.44 404910.19 8.7
0 LilR00COCC ACE AE
O ACitE tJP Fitt ( L e'll ) 0.0 99973.69 0.0 33324.56 33324.56 0.3
0 OSC1LLA W ACEAE
O OSCILLATORIA (LPIL) 140587.94 0.0 790252.50 310280.12 243393.56 2.8
0 IJOS TOC AC C A C

0 At!ADAf flA (LPIL) 290055.25 610036.50 941199.50 613763.75 187978.37 5.5
0 RIVULARIACEAE
O P As111DIOPSIS CURVATA 0.0 0.0- 292e8.62 9756.20 9756.20 0.1
0 ' Cillfikonif l A 3485181.00 175776.00 526210.19 1395722.00 3049615.00 12.f.
O VOLVOCALES
O CHL AtttDOttOt4AS ( LPIll 0.0 32228.36 0.0 10742.79 10742.79 . 0.1
0 CllLOPOCOCCALES .
O Ain:ISIRODES!!US F ALCATUS 0.0 22193.10 0.0 7399.37 7399.37 0.1

'O 00CYSi!S (LPIL) 16443.01 0.0 0.0 5481.01 5401.01 0.0
0 SCENEDELituS ACUTUS 0.0 34859.25 0.0 1161.2 75 11619.75 0.1
0 SCEtiEDESIRIS QUADRICAUDA 2083167.00 61496.94 0.0 714887.94 684369.75 6.4
0 SCitiLDESitUS ECO2ti!S 111154.07 24993.42 0.0 453S2.77 33668.21 0.4
0 SCLilEDESitOS SPIT:05US 47355.95 0.0 0.0 15785.32 15785.32 0.1
0 PEDIASTRutt DUPLEX 1052354.00 0.0 0.0 350784.62 350784.62 3.2
0 TF.TRAf DR0!4 CAUDA 1Ut1 7563.P4 0.0 0.0 2521.27 2521.27 0.0
0 OEDOGONIAllS
0 OL D000tillRt ( L PI L ) 30255.19 0.0 468297.81 166184.31 151309.00 1.5
0 Z rGNEttAT A L E S
0 tt00GE0 II A (I pit ! 119951.87 0.0 0.0 39983.96 39983.96 0.4
0 SPIROGtRA (LPIL) 0.0 0.0 52683.50 17561.16 17561.16 0.2
0 C10SIERIUtl riotiTLIFERutt 7563.80 0.0 0.0 2521.27 2521.27 0.0
0 CLOSTERIUtl (LPIL) 0.0 0.0 5228.89 1742.96 1742.96 0.0
0 STAltRASil:Lrt(LPILI 9372.53 0.0 0.0 3124.18 3124.18 0.0
0 EUGlit40PitrI A 49493.53 268350.37 160845.81 159563.19 63181.78 1.4
0 EUGL Ell A L L S
0 TRACitLLCl10!!AS VOLVUCINA 0.0 34037.09 0.0 11345.70 11345.70 0.1
0 TPAClif tot!O!!AS ( LPIL) 49993.53 234313.31 1608'+5. 81 148017.50 53725.20 1.3
O CHRYSOPHY1A 2564243.00 18404576.0 58537.22 7009052.00 57434C5.00 63.1,,

0 CilW e 50f t;t1AD ALES

O Ct!RTSOCOCCUS (LPILi 1821722.0G 663969.75 58537.22 848076.31 517:44.75 7.6,

0 SYNCRYPTA ItPIL) 0.0 10523.55 0.0 3507.85 350 7.e5 0.0
0 OlttoLRVOtt SERTUt. ARI A 661256.75 1970%50.00 0.0 877235.56 576979.94 7.9
0 ult 40CRI0t8 DIVEPGEllS 0.0 13483.29 0.0 4494.43 4494.43 0.0
0 011830RYOtt iLPILI 0.0 21047.09 0.0 7015.70 7015.70 0.11

0 OCllR0!Lt145 ilPIll 0.0 15642420.0 0.0 5214140.00 5214140.00 47.0
I_ 0 LPIPfXIS U1RICULUS 22691.39 10523.55 0.0 11071.64 6556.17 0.1
. ,
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FHTTJPL Atth.014 DillSITY
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h

SI T E SUrillAR Y

ADOVE C0ill-iTf D USIllG SA11PLE IDS g
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880RTHErta ll!DIAtlA EUBLIC SERVICE col 1 pally (49720)

! BaltEY GEt4ERATIllG PLA14T

| PHf TOPLAHKTOla B10VOLl#1E

tt!CkOL11LRS PER LITER

fREPLICA1EPEPORT
a PC IC GC IGC
+ 5 56 56 0 0 10

DURATIDil TOW sat 1P VOL WillD CURET 4T TEMP
*

SID DATE T!!1E D/tl UlitTS C SD WD SP D Ull1TS C SECH W T SC DI CL SP DI AIR WAT BT TURBO Coll 0 DO PH SALN P
51 4/16/80 131P. 0 0.0 0 1.0 9.1 0.0 0 2.0 4 1.0 6 0 7 2 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0 $<

52 4/16/e0 1310 0 0.0 0 i.0 9.1 0.0 0 2.0 4 1.0 6 0 7 25 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0
- REL

LS TAXA X S.E. AB% !
'

1 2
j 0 CV Al10 Pit t T A 0.01 0.0 0.01 0.01 0.1
I O CHROOCOCCACEAE
! O GOt1MICSI'HAERI A LACUSTRIS 0.01 0.0 0.01 0.01 0.1
1 0 Citt 0ROPif f T A 0.26 0.36 0.31 0.05 3.9

0 VOLVOCALES
0 Clit AillD0t10:4AS i LPIL i 0.25 0.36 0.30 0.05 3.9
0 CH LOROCOCC A L E S

) 0 Ato:151RODESIRJS FALCATUS 0.00 0.0 0.00 0.00 0.0
,o CitR YSOPH f T A 0.11 0.01 0.06 0.05 0.8

0 CHR YScitottAD AL E S
O ttALLAH0t3AS (LPILI 0.10 0.0 0.05 0.05 0.6,

} 0 CllRISOCOCCUS (LPIL) 0.00 0.0 0.00 0.00 0.0

! O t1Gt:0$1G ALES
i 0 STEttXOllOt4AS DICHOTOHA 0.01 0.01 0.01 0.00 0.1

0 BACILLARIOPHfTA-CDITRIC 1.29 1.13 1.21 0.08 15.4 ,

0 EUPODISC AL E S
; O f1E t 031R A I L PI L I 0.65 0.42 0.53 0.12 6.8

f 0 $1ErilAt40 DISCUS til AGARAE 0.32 0.0 0.16 0.16 2.0
j 0 STEHtAllGDISCUS (tPILI 0.01 0.16 0.09 0.07 1.2
1 0 EUPODISCALES ILPIL) 0.0 0.07 0.04 0.04 0.5

l 0 FHIl050LEl4IALES
i 0 Fit!ZOSOLEHI A ERIEt4 SIS 0.30 0.48 0.39 0.09 5.0

O BACI L L ARIOPH f T A-PEllllATE 4.31 6.48 5.39 1.09 68.7,

'
O FRAGILARIALES

} O ASIERIOlllLL A f 0Dt10SA 1.48 0.30 0.89 0.59 11.4 '

j 0 D I A1011 A T ElluE 0.13 0.0 0.07 0.07 0.9
0 FR AGIL ARI A CP010tlEt4S15 0.81 0.79 0.80 0.01 10.1

i. 0 FRAGILARIA ALPIL) 0.0 2.43 1.22 1.22 15.5
3 0 SURIkELLALES f

j 0 CuttA10 PLEURA SOLEA 1.88 0.0 0.94 0.94 12.0 |
1 0 BACillARICPHfiA-PEralA1E (LPill 0.0 2.96 1.48 1.48 18.8 '

I 0 P(PP6 0PitV T A-DINOPHICE AE 0.0 0.14 0.07 0.07 0.9
j 0 PERIO!!41 ALES

O PERIDillIUtl IllCOtlSPICLAJtt 0.0 0.14 0.07 0.07 0.9'

4 0 CRYPIOrHriA 0.39 1.22 0.81 0.42 10.3
l. O CRIPIOt10HODALES

i- r
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14'Wilit Pil llEJI Atl4 Pl#3t IC SI NVICE COstPA44f 44C720)

Dallt Y Ll81[P AT!!!G PL Atli

PilflOPL AltK TOli '310/OllAIE

t1ICFOLITipS PER LITER

REPLICAIL REPORT

- REL
LS TA<A X S.E. AL%

1 2
0 CHYPIOT10!aAS t11RS$Cll!I 0.0 0.18 0.09 0.09 1.1
0 CRIPiollCilAS REl t[XA 0.0 0.75 0.38 0.33 4.8
0 Cp t Plot 10tl4S I t PTL ) 0.0 0.07 0.03 0.03 0.4
0 RHGDO!:tNIAS #11tRJT A 0.38 0.16 0.27 0.11 3.5
0 Cit 700i1Q4AS I L PIL ) 0.0 0.06 0.03 0.03 0.4
0 CI Al4LikillAJ ( L Pit I o.01 0.0 0.01 0.01 0.1

10lAt 6.38 9.33 7.85 1.48 100.0
D!btRSII1 Iil PR!t1E I 2.08 2.95 2.91 0.04
DIVIHOII( ( J l'e4111E ) 0.72 0.74 0.73 0.01
sultu;fu G/ T&XA 16 16 24

ff 0VE C0t1PtJIED US!!4G sat 1PLE IDS
51 52
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C O O
HORillEpil IllDI AHA PUP.LIC SERVICE CollPAlif 4497205

BAILEY GEtafRATIliG PLAT 4T
.

PilVIOPLAllK1014 BIOVOttAtE

, IllCROLIItRS PER LITER

REPLICATE PEPORT

+ FC TC GC LOC
5 56 56 0 0 10

DUR ATIOl4 TOW sat 1P VOL WlHD CURENT T Et1P
SIL DATE tit 1E D/tl L2lliS C SD WO SP O UtilTS C SECH W T SC DI CL SP DI AIR WAT BT TURBO COND DO PH SALH P
61 4/16/80 1310 0 0.0 0 1.0 15.2 0.0 0 2.0 4 1.0 6 0 7 2 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0
62 4/16/80 1110 0 0.0 0 1.0 15.2 0.0 0 2.0 4 1.0 6 0 7 2 5 0.0 0 7.2 0.0 0 0.0 0 0.0 0.0 0.0 0

$ - REL
' LS TAXA X S.E. AB%

1 2
j 0 UtilDLl4TIFIED ALGAE 0.00 0.0 fe . M 0.00 0.0
j 0 Uti!DelillflED ALGAE ttPILI 0.00 0.0 0. 0 0.00 0.0
; O C t Att0Pti f T A 0.14 v.0 0.07 0.07 1.6
* 0 OSCitLA10RIActAE
!O OSCILLATORIA ILPIll 0.14 0.0 0.07 0.07 1.6
1 0 6tt03 0Ptifi A 0.35 0.12 0.24 0.12 5.4

O VOLVOCALES,

0 CHL Att100t10t4AS ( LP.L ) 0.35 0.11 0.23 0.12 5.3
0 CHLDEOCOCCALES4

0 At4:13TRODES41uS FALCATUS 0.00 0.01 0.01 0.00 0.1
O B ACI L L ARiol11r T A-CEt41RIC 0.78 1.89 1.34 0.56 30.6.

0 EllPCDI3C AL ES
' O 11E L OSIR A I LPI L ) 0.26 1.49 0.87 0.62 20.0
i 0 STEPH A14001SCUS I LPIL I 0.47 0.17 0.32 0.15 7.3

O EUPODISCALES (LPILI 0.03 0.0 0.02 0.02 0.4.

4 0 WHIZOSOLEllIALES
0 RitI20SOttill A ERIEllSIS 0.02 0.23 0.13 0.10 2.9

1 0 LACit t ARI0l H t T A-pet #141E 2.'5 2.55 2.35 0.20 53.9
i 0 [R AGIL ARI AL ES

0 ASTLRIOl4 Ell A F0Ft10S*. 0.97 0.48 0.73 0.24 16.7
0 IRAGItARIA C&GiuitEfSIS 0.0 2.02 1.01 1.01 23.2
0 BACILLARIALES
0 14ti2Cill A I LPIL) 0.98 0.0 0.49 0.49 11.3
0 B ACILL ARIOPlif TA-PLl# LATE ( L PIL I 0.20 0.04 0.12 0.08 2.7

1 0 LRIPTOPtiVTA 0.33 0.40 0.36 0.03 84 ,

0 CRIP T0!!GtIOD A L ES
'

O CRf P10llotlAS 118R5S0t!11 0.07 0.0 0.03 0.03 0.8
?. O CRtP10!notJAS E LPILI 0.0 0.20 0.10 0.10 2.3

0 pl10DothM4A5 tillRJI A 0.27 0.20 0.23 0.03 5.3
i

10TAL 3.75 4.96 4.36 0.60 100.0
DIVfPSITY (It PRIt1El 2.86 2.32 2.59 0.27

5 DIVfRSITT IJ PRit1L) 0.77 0.70 0.74 0.04
| 14UILILR OF TAXA 13 10 15 <

,

!. AE.0VE CottitlIED USIt4G SAttPLE IDS
,= 61 62
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* PAGE t10 13

4

a



O

C. O. Q. O. @ M. @. 7
M. M. M. M. O. 4. B. M. M 44004 N. 4 4 4. @. C. N. N. @.JN . e

md OOO O CON N COM C000 ON MMMMO 44 MOMC M 4 eJ
24 N M m M M M

OON O NMM M C04 tJONN 04 @hWOM @@ M tJ M M 4 M ta
. 000

O. D. O. M. M.
000 0000

O. M. M. O. O. O. O. O. M. M. O. M. 4 M. M. 4y
. 000 O COO O C00 0000 00 00000 OM 0000 C DOM

004 O NM C N CON f4 C fJ N MM @ N e m fJ 4m @ fJ C M 4 Mm
000

O. C. O. M. M.
000 0000

O. M. A. C. O. M. O. cd. C. 40 44
M.

M4
.

t X C00 O C00 O COO C000 OM 00000 C ed OOOO O CO

M@N
OM N
N N
@ COON N 4 M M 4 N NN Mm M M @ N O eJ

C. 0 0 C. C. O. N. fJ. C. 0 0 000.O. O. M C. O. O. M. O. M. . . C. O. O. 4
O. M.

N NM N
. M q

4000 O COO O COO C000 OM 00000 O tJ OOM O O OC O

4
CD
20

4
s MO
Ws* C

M M M C O 4 @c mM M 4@ @ @ @ @NON 3D 44 a
000

O. C. O. M. M. 0 0. Q. 0000
C. N. W O. M. C. O. M M. C. O. G. N. O. P. 2 che

.

@ COO O C00 O C00 0000 OM C0000 OW COOM C CM

4 4@ G M M 4 DN M 3 @M SM @ c M 4
000

O. C. 0 4 4
C. O. M.

0000 04 M. N. C. C. O. M. C.
2000

O. O. M.
4000 O COO O 000 0000 CO C0000 OO C000 O CO

=

c
te
N
@
4
-

w
:
4

b
5 -

u a
@ 4 m

W = M4 ZW L
u

*
2 3C 4 4 4 d w

M C C 1 2 ". @ wM W
a 44

= mu com dw n 2 w
w d . w 4 0

-

> w M O
2 w 3 * J uu
@ ~ 4 M G 42 a J CM 24a Z> g. Za w4
w & u 4 M w= w <>

m W 22 H w.a a4
J a um CZ J m2 a CJ

U w w
- w L4 w wC wC w

4 mz a w 2Z C ~~ " CZsw 4
= 2 ~ ww 4W-2

-

MD 1. m cw addda ww w OC w O
5 a 44 w4 o o ae ow u u - ===ao a. a.a % was -

s a w w oc wawd- wo- w-eso e- couu-wd Mov a 4
w Owe 4 4 adeo -40w Z . da ~4a O > ww 4 wwwZ ZwUOy -od: -w-wd4w-m5-:- w 44 w-4no caw; woua : -o N -.

0 C w u==Cu C4 c~ c4 0 . ACw w ccCww w w w wramw sww
4 w Nm MC 4 2C-Qwn wdOOGw 2w=4 2 3244ww :4 2 M CO u o C 4 4 4 w o'J O O2 = c 2 ww uawd;CO424XCu-MOu --O 4222: 4-OLw0444 =w4aC

-Op ch _ o q u a d ." ZwCw w22sOO4 * w > M w4uGwwww w
= 4 2 1 2 ***CI444-4 C ' 'Au w C4dgac -dd : = oCOo %2C=w4 us-~

M w uh-M C H ZIOw = _C ww2=CGL1=ON2aw=dCwNww2Q 1 C 0 4 W ~ I O C a u Z .% u 41^- 4-m aC%1 c o - o - c > = 3. ;j w 6 4 2 2 Z d w 4 0 - w - w O C = . = = 4 4L w > M a X ~

y a w 4 = = . ucw n: --g -cw-~~as: wen-aa-~~~--

wwCLou.Os2su - i dmCwoO_Osuceddaw awn 4C--uZau-w L w a >
32 0 4 m CCZL 4 CO % I C N O OZ u .a G" G u

w =

a" v C uw wa*3 - = *=46 O ~ 4 u
w > 1 - 5 gg* = = 4 4 4
= w O o - --u u u o a c
m - m a m
2 m * u 4
C 4 T = m O C000C00000000000C0000000000000000000000000 l

O C 1 O O a I

n y J



___ ___ - _ - . _ . _ , . _ _ _ . . . _ . . _ _ . _. . - . , _ . _.._._.._.m __ _ _ _ _ ._ _ _ . . _ _ _ . _ . _ . . _ _ . . _ ._

O O O
t40RTHERt3 IllDIAt44 PUDLIC SERVICE COttPAt4Y (497201

BallEY GEt!ERATIl4G PL AtlT

FilYTCPL AtlK10tl DIOVOtt#1E

ttICROLITERS PER TITER

STATInti REPORT

- REL
LS TAXA X S.E. AB%

4 5 6
0 PYRRHOPHYTA-Dit40PH rCE AE 0.24 0.07 0.0 0.10 0.07 2.0
0 P[ RID]t41 ALES
0 PERIDillfull It4 cot 45PICLARI 0.24 0.07 0.0 0.10 0.07 2.0
0 CRYPierit1 T A 0.32 0.81 0.36 0.50 0.16 9.8
0 CRIPict:CriCD AL E S
0 CR:PI0tlCilAS tlARS$0tlII 0.0 0.09 0.05 0.04 0.03 0.8
0 091PIC;10144S HEFLEXA 0.0 0.38 0.0 0.13 0.13 2.5
0 CRYPICilOl145 ( LPIll 0.0 0.03 0.10 0.04 0.03 0.9
0 Fil000ttot4AS t11tAJTA 0.32 0.27 0.23 0.27 0.02 5.4
0 CHROO!10tlAS I LPIL) 0.0 0.03 0.0 0.01 0.01 0.2
0 CY Allot 10t3AS ( LPIL I 0.0 0.01 0.0 0.00 0.00 0.0

TOTAL 2.92 7.85 4.36 5.04 1.46 100.0
DIVERSITY til FRit1E l 2.95 2.91 2.59 2.82 0.11 1

DIVERSITY ( J PRIlit b 0.84 0.73 0.74 0.77 0.04
,

?

iMREER OF TAXA 16 24 15 32

ABOVE ColtPUTED USIt1G SAttPLE IDS
41 42 51 52
61 62
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ilORIttERt4 Ill0IAllA PUBLIC SERVICE COttPAtti (49720 5

BAILEY CENERATIt4G PLANT

Pit (IOPL At3KTOll BIOVOLLNtE

11ICROLIIE RS PER LITER
i

STATI0tl REPORT

- REL
LS TAXA X S.E. AB%

10
0 Clit OROril(T A 3.03 3.03 -1.00 45.7
0 VOLVOCALES
0 CitLAt1100110tlAS ( LPill 0.96 0.% -1.00 14.5
0 Clit OROCOCC A L E S
0 SPilAEROCYSTIS SCHROETERI 2.07 2.07 -1.00 31.1
0 Al#,lSIRODESitOS FALC ATUS 0.00 0.00 -1.00 0.0
0 CHRISOFHu1A 0.01 0.01 -1.00 0.1
0 f tOtlOSIGALES
0 STEL EXOllot4AS DICHOTOt1A 0.01 0.01 -1.00 0.1
0 D ACI L L ARIOPilY T A-Cell!RIC 1.11 1.11 -1.00 16.7
0 EUP00!SC A L E S
0 ftE4DSIRA iLPILi 0.53 0.53 -1.00 8.0
0 STEPilit40 DISCUS DIllDERAtlA 0.06 0.06 -1.00 1.0
0 SiEPitt4100ISCUS ( LPILI 0.45 0.45 -1.00 6.7
0 Ril!ZOSotill! A L ES
0 RHIZOSOLEllI A ERIENSIS 0.07 0.07 -1.00 1.0
0 CACIL LAWIOPHV T A-PElll3 ATE 1.90 1.90 -1.00 28.6
0 FRAGILARIALES
3 ASTERI0tlELLA FCRt10SA 0.11 0.11 -1.00 1.7
0 TRAGILARIA ILPIll 1.72 1.72 -1.00 25.9
0 DACILLARIOPliYTA-PEll?1 ATE I LPIL) 0.07 0.07 -1.00 1.0
0 CHfP10rit:TA 0.59 0.59 -1.00 8.9
0 CR r P10110140D A L E S

0 CR fPTorintlAS ( LPill 0.31 0.31 -1.00 4.7
0 RHOD 0t10i4 AS 11114UT A 0.26 0.26 -1.00 3.9
0 CilEGG:10!IAS I LPIL i 0.02 0.02 -1.00 0.3

TOTAL 6.64 6.64 -1.00 100.0
DIVLHSIl( (H TRIl1EI 1.95 1.95 -1.00
DIVf RSITY I J l'RIllEl 0.62 0.62 -1.00
tilgicLR of T AXA 14 14

ACOVE COriPUIf D USIt4G SAttPL E IDS
101 107.

'
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'
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; O t10STOCACEAE

| 0 At4&D AEllA ( LPIll 0.01 0.01 -1.00 0.0
: 0 R I''UL AR I ACE AE

| 0 1APilIDIOPSIS CLIRVATA 0.01 0.01 -1.00 0.0

j 0 CHLfROPHilA 12.09 12.09 -1.00 32.1
i 0 G(DOGOilIALES
| 0 OEDOGOt41Ur1 I LPIL ) 0.66 0.66 -1.00 1.7

| 0 Z vGilEllAI AL ES
I O SPIROGIRA ILPILI 9.88 9.88 -1.00 26.2
j 0 CLOSitRIult itPILI 1. !,5 1.55 -1.00 4.1
1 0 EUGL Et40Pils T A 0.48 0.43 -1.00 1.3
! O E UGL Ell A L LS

I O TR AtllL L Cl10llAS I LPIL ) 0.48 0.48 -1.00 1.3
1 0 Cl4RI SOPl41 T A 0.00 0.00 -1.00 0.0

O CilR V SOllollAD A L ES'

] O CHR1SOCGCCUS ILPILI 0.00 0.00 -1.00 0.0
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'

0 EUPODISCALES
0 t;ELOSIRA (LPILl 0.24 0.24 -1.00 0.6

) 0 0. ACI L L ARIOPitV T A-PEl#1 AT E 24.71 24.71 -1.00 65.5
1 0 FRAGILARIALES
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1 0 I R AGIL ARI A ( L PIL ) 1.95 1.95 -1.00 5.2
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{ J #4AVICUL A ( LPIL) 0.51 0.51 -1.00 1.4

0 tiEIDIUll (LPILI 0.19 0.19 -1.00 0.5
1 0 Pill:3UL ARI A ( LPIL I 18.44 18.44 -1.00 48.9
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0 PER101111LRl IllCCilSPICLAN1 0.12 0.12 -1.00 0.3 l

I TOTAL 37.73 37.73 -1.00 100.0
j_DIVERSITT (H PRItEl 1.94 1.94 -1.00
1 -DIVERSITt i J P,41stil 0.56 0.56 -1.00
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BAILET GttiLRATING PLAlli
'

200 PLATE 10t1 Dtt4SITY

I PEPLICATE RE PO9T

i PC TC GC LDC
! 5 51 51 0 0 CO [

DU9ATICtl TOW SAttP VOL WIND CUREllT TEMP
SID DATE Tir1E D/II Ut41TS C SD HD SP O Util15 C StCH H T SC DI CL SP DI AIR HAT BT TURBD CDt4D DO PH SALH Pi

| 11 6/11/80 1732 0 0.0 0 4.6 4.6 0.0 0 3.6 3 1.0 1 0 4 3 0 0.0 0 22.8 19.0 0 0.0 0 7.6 0.0 0.0 0
. 12 6/11/80 1732 0 0.0 0 4.6 4.6 0.0 0 3.6 3 1.0 1 0 4 3 0 0.0 0 22.8 19.0 0 0.0 0 7.6 0.0 0.0 0
' 13 6/11/80 1732 0 0.0 0 4.6 4.6 0.0 0 3.6 3 1.0 1 0 4 3 0 0.0 0 22.8 19.0 J 0.0 0 7.6 0.0 0.0 0
'

14 6/11/80 1732 0 0.0 0 *.6 4.6 0.0 0 3.6 3 1.0 1 0 4 3 0 0.0 0 22.8 19.0 0 0.0 0 7.6 0.0 0.0 0
- REL

LS TAXA X S.E. AD%
1 2 3 4

0 tiEtt4TOD A (TOI All 0.0 92.59 55.56 222.22 92.59 47.21 0.7
* 1 NEllATOD A ( LI IL ) 00 92.59 55.56 220.22 92.59 47.21 0.7

0 OLIGGCHAET A (TOTAll 0.0 0.0 55.56 0.0 13.89 13.89 0.1
0 t4AIDIDAE

'
I tiAIDIDAE ELP1LI 0.0 0.0 55.56 0.0 13.89 13.89 0.1
0 CLADCCERA (TOTAL) 5291.66 5879.62 6166.66 4944.44 5570.59 276.99 40.3

'

O B00111tlID AE
1 EOSl11ti!DAE ( LPIL ) 5083.33 5787.03 5833.33 4888.88 5398.14 241.36 39.04

0 CH1DD;11DAE

1 CHVDORUS ILPIll 208.33 46.30 277.78 0.0 133.10 65.73 1.0
| 1 EURICEPCUS LA!!ELLATUS 0.0 46.30 0.0 55.56 25.46 14.82 0.2
- 0 D AT HillD AE
l 6 D AMillI A ( L PIL I 0.0 0.0 55.56 0.0 13.89 13.89 0.1
! O LDPE PCU A (101 AL ) 8S74.99 4675.92 9999.99 8944.43 8123.83 1177.77 58.8
' 0 CAL At:010 A f lGT All
| 1 DIAPIDitus ASHLAt101 41.67 46.30 55.56 111.11 63.66 16.08 0.5
'

1 DI APIDiluS till;U1US 41.67 46.30 0.0 55.56 35.88 12.30 0.3
1 EURvititGRA AFFIttIS 83.33 0.0 55.56 222.22 93.28 47.07 0.7'

1 L1titt0CAlattuS t1ACRURUS 0.0 0.0 55.56 0.0 13.89 13.89 0.1*

, 14 CALAt401DA (LPIL) 2833.33 0.0 3055.55 2500.00 2097.22 708.33 15.0 ,

I O CICLOPotDA (10 Tall
I 1 CICl0PS DICusiilDATU3 THOMASI 83.33 0.0 166.67 55.56 76.39 34.72 0.6

1 Cict0PS VLPilALIS 83.33 0.0 166.67 333.33 195.83 71.16 1.1
,

1 14 C1 CLOP 01DA itPIL6 $700.33 4583.33 64%4.44 5666.66 5600.69 383.28 40.5
2 0 DIPTERA 11EllATOCER A (TO1 All 0.0 92.59 0.0 0.0 23.15 23.15 0.2

0 CtlIK 0tioillD AE
2 CHIPuttallIDAE I LPIL 3 0.0 92.59 0.0 0.0 23.15 23.15 0.2i

i.
TO1AL 14166.65 10740.71 16277.75 14111.09 13824.05 1144.82 100.0
DIVERSITV IH PPit1E l 1.7) 1.26 1.92 1.97 1.73 0.16
DIVERSITY I J l'RIttE l 0.57 0.42 0.53 0.59 0.53 0.04
nut!LLR OF TAXA 9 8 12 10 15<

|ADOVEC0t1PUTEDUSINGSAt1PLE10S
] 11 12 13 14
1
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fl0RillLRil It3DI At!A DUOLIC StHVICE cot 1 pat 4Y (49700)

Ball [Y GL 4LRAllflG PLAHI

2COPLAIE1Lil DL s!!f

RLPLICATE REPORT

PC TC GC LOC
5 51 51 0 0 00

DURATIDie TDH SAtlP VOL W!ttD CURfitT ILMP
SID DATE TIllE D/H LA4115 C SD WD SP D l#4115 C SLCH W T SC DI CL SP DI AIR WAT BT 1URCD CDt3D DO PH SAlle P
31 6/11/80 1535 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.5 1 0 4 3 0 0.0 0 23.3 16.8 0 0.0 0 8.5 0.0 0.0 0
32 6/11/C0 1535 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.5 1 0 4 3 0 0.0 0 23.3 16.8 0 0.0 0 8.5 0.0 0.0 0
33 6/11/80 1555 0 0.0 o 15.2 15.2 0.0 0 11.9 3 2.5 1 0 4 3 s 0.0 0 23.3 16.8 0 0.0 0 8.5 0.0 0.0 0
36 6/11/80 1535 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.5 1 0 4 3 0 0.0 0 23.3 16.8 0 0.0 0 8.5 0.0 0.0 0

- kEL
LS TAXA X S.E. AD%

1 2 3 4
0 OL ICOctl ALI A (10 TALI 30.25 0.0 0.0 0.0 7.56 7.56 0.1
1 OL IGGCit A E T A (LPIll 30.25 0.0 0.0 0.0 7.56 7.56 0.1
0 CLADDCLRA IIOTAll 877.31 1527.75 2042.02 1966.39 1603.36 267.25 11.8
0 LOLillHIDAE
I E.OSiliti A L Ot! GIROS 1 RIS 0.0 0.0 37.82 0.0 9.45 9.45 0.1
1 DOLT 11NIDAE 4LPILI 816.81 1432.35 ?009.20 1928.57 1557.98 272.57 11.4
0 Cit' DDRID AE
1 At ot4A RECT AICUL A 30.25 15.13 0.0 37.82 20.80 8.33 0.2
1 CHfDOFUS ILPILI 0.0 15.13 0.0 0.0 3.78 3.78 0.0
6 CHiDORIDAE ttPIL) 0.0 15.13 0.0 0.0 3.78 3.78 0.0
0 D Al lit TID AE
1 DAPittli A REIROCLIRVA 30.25 0.0 0.0 0.0 7.56 7.56 0.1
0 COFE l'OU A (101ALI .0346.21 10860.50 15617.64 11268.90 12023.31 1212.89 88.1
0 CALAt10!DA 110 TALI
1 DI APictlUS ASHL At4DI 3u.25 60.50 37.82 37.82 41.60 6.55 0.3
1 DI APIGilu3 ItittuiUS 0.0 0.0 37.82 0.0 9.45 9.45 0.1
1 EUd fiLil0R A AF F!ti!S 0.0 30.25 37.62 0.0 17.02 9.95 0.'

1 LPISCHURA LACUJ1RIS 0.0 0.0 0.0 37.02 9.45 9.45 0.1
14 CALANOIDA (LPILi 2062.18 2093.70 9235.09 2949.58 3172.69 359.14 23.3

0 CICLUP01D A (10T All
1 Citt 0PS DICULPID A1US THOt1ASI 303.02 257.14 226.89 226.89 268.49 32.31 2.0
1 CICLOPS VERinLIS 90.76 60.50 113.45 37.82 75.63 16.63 0.6

14 C vClui'01DA E LPIL I 7169.74 7532.77 10090.75 7941.18 8333.61 850.*4 61.5
0 HARI'ACitC010A (101ALi

14 fl3CPUSLIEL L A CR ACILIS 0.0 75.63 0.0 0 18.91 18.91 0.1
1 ilARPAC110010A (LPILI 0.0 0.0 0.0 3 9.45 9.45 0.1

14 HARPACTICOIDA (LPILi 30.05 0.0 37.62 0.0 17.00 9.95 0.1
0 DIFIER A Ntt1 AT OCE RA t iOT AL I 0.0 30.25 0.0 0.0 7.56 7.56 0.10

0 CillRCilot1ID AE
2 Lit 190tiallIDAE ( t Pill 0.0 30.25 0.0 0.0 7.56 7.56 0.1

TOTAt 11253.77 12418.47 17659.64 13:35.28 13641.79 1399.63 100.0
DIVERS 11Y (H PRit1El 1.51 1.60 1.50 1.55 1.54 0.02
DIVERSIt r I J l'UlitE l 0.46 0.45 0.45 0.49 0.46 0.01
t!Ut.E L R Ot 1AXA 10 12 10 9 18

b DAIE 03/09/S1
PAGE t10 4
1600AGUA 9/28/77
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1

2

f.'DRIllEkti Il4DI A!!A PUbt IC SERVICE col 1PAllt 8497201

CAIL E f Glt1LW Allt4G Pt At4T

200PL Atihiuta DElisil f

STATI0td REPORI

- REL
LS TAXA X S.E. ACX

1 2 3
0 tatua t00A i10T AL I 92.59 28.17 0.0 40.25 27.40 0.3
1 14E t1 A IO3 A i LPIL i 92.59 28.17 0.0 40.25 27.40 0.3
0 Ot 100 Cit 4 E T A (10 Tall 13.89 0.0 7.56 7.15 4.01 0.0
9 ilA101DAE
1 !!AIDID A E (LPill 13.89 0.0 0.0 4.65 4.63 0.0

1 OLIGOCalACTA itPILD 0.0 0.0 7.56 2.52 2.52 0.0

0 C L AO')CI R A 110i AL I 5570.59 3393.94 1603.36 3524.30 1146.96 23.9
0 LO5ti tillO A E
1 LO5filllA toi;0IPOSiftIS 0.0 0.0 9.45 3.15 3.15 0.0

1 0,00!iltalD AE ( L Pil l 5390.14 3333.80 1557.98 3429.97 1109.t.0 23.2
0 CHID 0DIDAE
1 Alot!A R ECTAICULA 0.0 0.0 20.80 6.93 6.93 0.0
1 A t ot4A AF F ltilS 0.0 7.0% 0.0 2.35 2.35 0.0
1 A L O:! A ELPIll 0.0 6.80 0.0 2.93 2.93 0.0

1 Cll DOFUS ILPIL) 133.10 7.04 3.78 47.95 42.57 0.3
1 LUP CERCUS LAt1EllATUS 25.46 0.0 0.0 8.49 8.49 0.1

o CHsDO?IDAE (LPILI 0.0 0.0 3.78 1.26 1.26 0.0
0 DCPil!81D A E
1 DariillI A CALE AT A t1Et4DOTAE 0.0 7.04 0.0 2.35 2.35 0.0
1 O Ai'litit A Pt lROCURV A 0.0 14.03 7.56 7.02 4.07 0.0
6 D Af fillI A i LPIL i 13.89 0.0 0.0 4.63 4.63 0.0
1 CERIOOArliti! A ( LPIL D 0.0 14.03 0.0 4.69 4.69 0.0
0 POL f rilLit!D AE
1 00L1Piltil'JS PEDICULUS 0.0 7.04 0.0 2.35 2.35 0.0
0 00PLIODA 4IOTALD 8123.63 13387.66 12023.31 11178.27 1577.19 75.7
0 CALAt1010A (IOTAll
1 DI APIO!!U5 AstlL Al.'DI 63.66 74.30 91.60 59.85 9.63 0.4
1 DI APICt!US filhu1US 35.83 210.56 9.45 85.30 63.10 0.6
1 (W Vit t1N A Af fit 415 90.23 0.0 17.02 35.7o 27.70 0.2
1 LItiNOCAL AtlUS ItACRURUS 13.09 0.0 0.0 4.63 4.63 0.0
1 EPIScilUR A L ACU3fRIS 0.0 8.80 9.45 6.09 3.05 0.0

14 C a t It1010 A ttPILI 2097.22 2976.76 3172.69 27*S.89 350.71 18.6
0 Cir LGPOIDA (101 AL i
1 C)CLOI S BICUSPIDATUS Iliot1ASI 76.39 t.50.70 268.49 331.8v 168.79 2.2
1 C CLOPS VLRilatIS 145.83 125.70 75.63 115.72 20.87 0.8
1 LICt 06 S DICUSPIDAltsS 0.0 13.38 0.0 4.46 46 0.0

,le CICLOP010A (tPILS 5600.69 Y29).99 8383.e,1 7761.43 1112.29 52.6
0 llARP'CilCOIDA ( 10 T A t. )

14 t1AckuaLIEttA Cr?CILIS 0.0 0.0 18.91 6.30 6.30 0.0
1 ilt RP AC I IC 01D A t LPIL 3 0.0 14 03 9.45 7.85 4.14 0.1

14 il A pi'AC TICOID A ttPIL) 0.0 13.33 17.02 10.15 5.11 0.1
0 DIPit R A lit t1 A10CERA iTOTALI 23.15 7.04 7.56 12.53 5.28 0.1
0 tillR0t:altID AE
2 Cit 1P0t4GIIID AE ILPILI 23.15 7.0 7.56 12.53 5.23 0.1

DATE 03/09/81
PAGE I40 6
1600A404 9/2a/77
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i

180RTHERti It:0! Atla it0LIC LERVICE CottPAtlY (4972G ?

' DAILE V C[tifR ATItJG PL Atti

ZOOPL AtlKTOtt D[i!SITY
1

!

S T A T10t t P E POR T
,

' - REL
LS TAXA X S.E. Ac%

1 2 3

. TOTAL 13824.05 16821.31 13641.79 14762.55 1030.97 100.0
! DIVERSIT T til PRIt1E l 1.73 1.78 1.54 1.69 0.07

'|
DIVLRSITY ( J PP P'E l 0.51 0.5'+ 0.46 0.51 0.02
litA10ER OF TAXA 15 19 18 29

] A00VE COttPul[0 USill" sat 1PLE IDS ,

1 11 12 11 14
21 22 23 24

.| 31 32 33 34
i
1 DATE 03/09/81
1 PAGE tin 7
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t!OWittEkta ll4DI A!4A PUDLIC SERVICC cot!PAtn (49720 8

DAILE Y CillIR A11tsG PL At4T

ZOOPL At41.ICtl UEl4Sli f

REPLICAIE IcEPORT

PC IC GC LOC

5 51 51 0 0 10
DURATI0tt 1 064 SAllP V01. Wit 30 CURET 4T TEt1P

SID DATE TIttE Dsta Ulitis C 50 WD SP O Uttils C t[Cil M T LC DI CL SP DI AIR 64AT BT 1UR00 C0:30 00 Pil SAtti P
61 6/11/80 1451 0 0.0 0 4.6 g.6 0.0 0 3.6 3 1.0 1 0 4 3 0 0.0 0 25.6 17.8 0 0.0 0 8.4 0.0 0.0 0
%2 6/11/60 1s53 0 0.0 0 4.6 4.6 0.0 0 3.6 3 1.0 1 0 4 3 0 0.0 C. 25.6 17.8 0 0.0 0 8.4 0.0 0.0 0
43 6/11/00 1453 0 0.0 0 9.6 6 0.0 0 3.6 3 1.0 10 4 3 0 0.0 0 25.6 17.8 0 0.0 0 8.4 0.0 0.0 0
94 6/11/60 1%53 0 0.0 C 4.6 4.6 0.0 0 3.6 3 1.0 1 0 4 3 0 0.0 0 25.6 17.8 0 0.0 0 8.4 0.0 0.0 0

- REL
15 TAXA X S.E. AD%

1 2 3 4
0 CL ADOCE R A ( TOTAll 13/5.00 1000.00 1178.57 1875.00 1557.14 167.46 13.1
0 000tilllID AC
1 EOstiltilDAC I LPILI 1333.33 1700.00 1107.14 1666.67 1451.79 141.60 12.;!
O Cil100RIDAC
1 Cit DORU3 ( L PIL I 0.0 100.00 71.43 166.67 84.52 34.52 0.1
0 De Ptir4ID A L
6 DAr61f at A 4 LPilI 0.0 0.0 0.0 41.%7 10.42 10.42 0.1
0 PO L)l ittillD AC
1 POL 1filtt1US PLDICULUS 41.67 0.0 0.0 0.0 10.42 10.42 0.1
0 C0e'L i'0D A (101All 9625.00 11599.99 7535.71 12416.66 10294.34 1090.33 86.9
0 CALAtl3IDA tiOTAll
1 DI AP10!!US Atill AtiOI *l.67 0.0 0.0 0.0 10.42 10.42 0.1
1 DIAPf01105 CLAVIIES 0.0 s0.00 0.0 0.0 12.50 12.50 0.1
1 LLWfItt10PA AFFItlls 83.33 50.G0 0.0 0.0 33.33 20.41 0.3

14 C AL A!!OID A (LPILI 2333.33 3300.00 1571.43 2916.67 2550.36 376.38 21.4
e C)ClOFOIDA (IDIAL)

C)CtCPS DICtUPIDAIUS TitOt1ASI 166.67 50.00 35.71 41.67 73.51 31.19 0.6
C) CLOPS VER!1ALIS 83.33 0.0 35.71 *1.67 90.18 17.08 0.3

14 'tClOF01DA ILPILI 6916.66 8150.00 5892.86 9416.66 759e.04 762.88 64.1

TOTAL 10999.93 13399.97 8714.27 14291.65 11651.47 1255.63 100.0
DIVLPSITV (14 PRIttf I 1.52 1.46 1.33 1.37 1.42 0.0%
DIVERSIlf f J l*1t1E ) 0.51 0.52 0.51 0.41 0.51 0.01
t4UlrLH OF 1AXA 8 7 6 1 11

ALOVL cot 1PUTED U31t4G sat 1PLE IDS
41 42 93 44

.

DAlt 03/09/01
PAGE fl0 8
1600A40A 9/08/77
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ltDRitiLRil llot Alla It3DLIC SERVICE CO!!PA!4Y 449720 6

Ballet CLl4LRATIl8G PLA!4T

200PL Atih1014 DLt1 SIT T

REPLICATE REPORT

PC TC CC LCC
5 51 51 0 0 10

DURATIOtt 10W sat 1P VOL Wife CUREHT TEl1P
SIO DATE tit 1E D/tl Ut4115 C LD H0 SP O Uti!1S C W Cil W T SC 01 CL SP DI AIR WAT BT TURCO C0040 DO PH SALH P
51 6/11/80 1409 0 0.0 0 9.1 9.1 0.0 0 7.1 3 2.3 1 0 4 3 0 0.0 0 23.3 16.0 0 0.0 0 8.8 0.0 0.0 0
52 6/11/C0 1409 0 0.0 0 9.1 9.1 0.0 0 7.1 3 2.3 1 0 4 3 0 0.0 0 23.3 16.0 0 0.0 0 8.8 0.0 0.0 0
53 6/11/80 1409 0 0.0 0 9.1 9.1 0.0 0 7.13 2.310 4 3 0 0.0 C 23.3 16.0 0 0.0 0 8.8 0.0 0.0 0
54 6/11/80 1409 0 0.0 0 9.1 9.1 0.0 0 7.1 3 2.310 4 3 0 0.0 0 23.3 16.0 0 0.0 0 8.8 0.0 0.0 0

- REL
LS 1AXA X S.E. ABZ

1 2 3 4
0 CL ADOCLRA ( TOI ALI 1952.11 3327.46 2040.49 1457.75 2194.45 398.84 13.0
0 00LilltalDAE
1 E.0011tlID AE ( LP!L I 1876.05 3264.08 20?u . 04 1362.68 212 7.4t> 403.58 12.6
0 Cit DORIDAE
1 ALot8A RECTAliGUL A 0.0 31.69 0.0 31.69 15.85 9.15 0.1
1 CaliDORUS ( LPIll 25.35 0.0 0.0 31.69 14.26 8.33 0.1
1 EURYCERCUS Lt.11EttATUS 25.35 0.0 0.0 0.0 6.34 6.34 0.0
0 D APittlID AL
6 DAlt!41A RtiidCURVA 25.35 31.69 0.0 0.0 14.26 8.33 0.1
1 CLRIODAPitt41 A (L? .L t 0.0 0.0 33.45 0.0 8.36 8.36 0.0
6 CLADOCERA (LPILI 0.0 0.0 0.0 31.69 7.92 7.92 0.0
0 COPEMD A i TOT All 12802.80 20154.91 13514.08 12485.91 14739.42 1817.92 87.0
0 CALAt!OIDA (10Te.L)
1 DIAPIDHUS AStHitDI 50.70 63.38 0.0 31.69 36.44 13.78 0.2
1 DI API 0tnis ifNr.eUS 0.0 0.0 33.45 0.0 8.36 8.36 0.0
1 (URfif t10RA At t itlIS 0.0 0.0 33.45 63.38 24.2) 15.25- 0.1

14 C Ag n;r>1p A ( LPIL I 2076.87 4088.03 3646.13 2757.04 3142.52 449.77 18.6
0 CIClorolDA (IOTALI
1 CVCLOPS BICilSPIDATUS Tit 0t1ASI I?1.41 570.42 234.15 95.07 250.26 111.43 1.5
1 C) CLOPS VERilALIS 25.35 31.69 0.0 95.07 38.03 20.21 0.2

14 CYCLOPOIDA (LPill 10546.47 15401.40 9566.90 9443.66 11239.61 1409.03 66.4

TOTAL 14754.91 23482.37 15554.56 139 'e3.64 16933.87 2207.46 100.0
OIVtRSITY til PRIllE ) 1.26 1.43 1.45 1.38 1.38 0.04
01VERSITV (J PRittEl 0.40 0.48 0.52 0.42 0.45 0.03
flut1CER Of TAXA 9 8 7 10 14

.,AGOk[ C011PHIED USItG SAttPLE IDS
51 52 53 54

DATE 23/09/81
PAGE 110 9
1600 AQUA 9/28/77
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f40RittLidll lid)l At|A I LLLIC LLRVICE C0t1 Pater (49720 9

P AIL LY Cit 4tR A11tlG PL Atli

200PL Af tKTore DLilSITY

RLPLICATE REPORI

PC TC GC LOC
S 51 51 0 0 10

LUR A IIOf 4 1 054 SA!!P VOL WitU CUEf fil 1[t1P
SID DAIL IIt1L Deta UtttTS C 50 Wu SP O UtilIS C SLCit H T SC DI Ct 5:* D; atW 64A T DT 10 RED Cota DO Pet SAttl P
61 6/11/t)0 1513 0 0.0 0 15.2 15.2 0.0 0 11 9 3 2.0 G 0 % 3 0 0.0 0 23.9 16.0 0 0.0 0 9.0 0.0 0.0 0
62 6.'11/00 1313 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 % 3 0 0.0 0 23.9 16.0 0 3.0 0 9.0 0.0 0.0 0
61 6/11/00 1313 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 4 3 0 0.0 0 23.9 16.0 0 0.0 0 0.9 0.0 0.0 0
65 6/11/00 1313 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 % 3 0 0.0 0 23.9 16.0 0 0.0 0 0.9 0.0 0.0 0

- REL
LS TAXA X S.E. Ab2

1 2 3 4

) CLALOCEPA 110TAL) 1815.13 1323.51 1172.27 1955.88 156o.70 188.83 9.1
0 t 00111ti!D A E
1 (305tIIt410AE E LPIL I 1815.13 13;3.55 1172.27 1955.88 1566.70 188.83 9.1
0 OSIN Acou A 110! AL I 18.91 0.0 0.0 0.0 4.73 4. 3 0.0
1 OblRACODA (LPlit 18.91 0.0 0.0 0.0 4.73 4.73 0.0
0 C0>'L1004 (TOTAll 15088.23 17810.92 15390,75 14050.91 15585.07 795.52 90.8
0 C AL Ai;310A I IOTAl l

1 DI APlot105 ASill AfDI 0.0 0.0 0.0 39.92 9.96 9.93 0.1
1 DI AP40tlUS ttitlUIUS 151.26 3/.c2 37.82 0.0 56.72 32.75 0.3

14 C A L t t 010 A 4tPILI 4021.43 5521.01 5067.23 4949.58 5039.81 150.04 29.7
0 CiCLOPu!DA (10TAL)
! CIClOI S BICUCPID AIUS Illof1ASI 20/.93 915.91 415.97 439.03 369.75 54.20 2.2
1 01L1005 VLI:llALIS 0.0 113.45 75.63 0.0 97.27 28.36 0.3

It C.CLO6'OIDA ELPIL) 9907.56 11722.69 9794.12 8621.84 10011.55 6.3.14 58.4

TOTAL 16922.26 19134.%5 16563.02 16006.29 17136.50 685.71 100.0
DIVERSITY 4 H E R111L ) 1.4b 1.40 1.43 1.54 1. f.6 0.03
CIVlPS11f I J l'R181E l 0.57 0.54 0.55 0.66 0.53 0.03
f.U;1t,1R Of 1AXA 6 6 6 5 8

ADOVE Col Puito USIt4G SAttPLE IDS
61 62 63 64

LATE 01/09/81
PAGL 10 10
1600 AQUA 9/28/77
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HORTHtWil IllDI AtaA PUDLIC SERVICE Lot 1 pally (49720) !

i ,

j DAILEV CillIE.LittlG PLAlli
;

200PLAtlh1Cil DEllSITT

STATIOtl REPORT i;

!
REL j.-

i LS TAXA X S.E. AB% I

4 5 6i
4

; O CL ADOCERA (IDI All 1557.14 2194.45 1566.70 1772.77 210.86 11.6 :

} 0 POSilillID AE F

j 1 DOSetilllDAC I LPIL) 1451.79 2127.46 1566.70 1715.32 208.73 11.2 4

j 0 CHtDORIDAE !
4 1 ALOtlA RECIANGULA 0.0 15.85 0.0 5.28 5.28 0.0 i
i 1 CitiDORUS ( LPIL ) 84.52 14.26 0.0 32.93 26.12 0.2

'

i 1 EURiCLRCUS LAftLLLATUS 0.0 6.34 0.0 2.11 2.11 0.0

3 0 D Al'litalD A E
j 6 DAPlillI A RL1POCURVA 0.0 14.26 0.0 4.75 4.75 0.0
j 0 D AHillI A ( L PIL I 10.42 0.0 0.0 3.47 3.47 0.0
; 1 CERIODArlitet A i LPIL) 0.0 8.36 0.0 2.79 2.79 0.0

0 PDL V Pitti1IDAE
1 00t yPHtt:US PEDICULUS 10.42 0.0 0.0 3.47 3.47 0.0

'

6

- 6 CLADOCERA ( LPIL) 0.0 7.92 0.0 2.64 2.64 0.0
) 0 OSIRACODA (10iALI 0.0 0.0 4.73 1.58 1.58 0.0

4 1 OSIRACODA (LPIL) 0.0 0.0 4.73 1.53 1.58 0.0
' O COPE!'00A (TOTAL) 10294.34 19739.42 15585.07 13539.61 1640.90 88.4
*

0 CALAllOIDA (10!All
| 1 01 AP10tlus ASilLAtIDI 10.42 36.44 9.98 18.95 8.75 0.1

1 DIAPIGitus CLAVIPLS 12.50 0.0 0.0 4.17 4.17 0.0
i 1 DIAPT011US tiltlU1US 0.0 8.36 56.72 21.70 17.68 0.1
; 1 EURiltit0RA Affite!S 33.33 24.21 0.0 19.18 9.95 0.1 i

j 14 CALAtlOIDA f lPit.) 2530.36 3142.52 5039.81 3587.56 771.63 23.4
4 0 C)CtOPotDA (TOTAL)
j 1 CVCLOPS DILUSPIDAIUS THOttASI 73.51 250.26 369.75 231.17 86.05 1.5
j 1 CYCLOPS VERilALIS 40.18 33.03 47.27 41.83 2.79 0.3
; 14 CICLOP010A (LPill 7594.04 11239.61 10011.55 9615.07 1070.89 62.8
1

! TOTAL 11851.47 16933.87 17156.50 15313.95 1752.43 100.0
i DIVLRSITY (11 PRIttE l 1.42 1.38 1.46 1.42 0.02
j DIVERSIT( IJ PRit1EI 0.51 0.45 0.58 0.51 0.04

flut1CER OF 1AXA 11 14 8 18
; .

ACOVE Cor1FUTED USitiG sat 1PLE IDS !

j 41 42 43 44
51 52 53 54.

I 61 62 63 69

DATE 03/09/81
PAGE tt0 11 l
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flORTHERi8 IIDI Atla 'PUBLIC SERVICE CC 1PAllt (49720)
i

BAILEY CElitRATItG PLAtIT
7

!

200 PLAT 1K1084 DLilSITY

STATIOta REPORT

- DEL '

LS TAXA X S.E. AB% ?

10 ,

50 2LADCCER& 4TOTALD 5418.81 'A18.81 -1.00 30.9
0 005 tilt 41D AE
1 1,008 tit 31D AE ( LPIL S 5223.34 5223.34 -1.00 29.8
0 CHtDDRIDAL r

'
1 Al0t4A RfCTAtlCULA 18.75 18.75 -1.00 0.1
1 CH DOHUS (LPIL D 135.82 135.82 -1.00 0.8 [
0 D Al'Hi4ID AE |

1 DAPlati! A PETR0ctlRVA 20.45 20 45 -1.00 0.1 l'

6 DAriltil A ( LPIll 20.45 20.45 -1.00 0.1 ,

O COPEltDA 1101ALI 12100.70 1F100.70 -1.00 69.1 !
O CAL 4t:010 A ( TOTAt 3
1 DI AP10 TRIS ASHL AtlDI 77.66 77.66 -1.00 0.4 1

1 EURtilt10RA AIFIt41S 74.45 74.45 -1.00 0.4
14 CALAtt01DA ( L/1L B 2765.93 2765.95 -1.00 15.8 *

O CsCLPP01Di 110 Tall i
1 CYCLOPS DICUSPIDATUS TH0(14dE 600.48 600.48 -1.00 3.4 e

1 CICt0PS VERtlALIS 205.27 255.27 -1.00 1.6 ;

14 C)CLOPOIDA (LPIll 8276.45 8276.45 -1.00 47.2 :

0 HARPACTICOIDA ITOTAL)
1 IIARPACTICOIDA (LPIL) 20.45 20.45 -1.00 0.1

TOTAL 17519.51 17519.51 -1.00 100.0
DIVER 51IV (H IWit1E t 1.85 1.85 -1.00 ,

DIVLPSilf (J IRittE l 0.43 0.63 -1.00 I

tiUr0ER OF TAXA 12 12 |4

,

Ij ADOVE C0:1PUTED USItG S ArtPLE IDS
i 101 102 103 104 I
9

,

j DATE 03/09/41 [
; PAGE HQ 13
l T600 AQtl A 9/08/77

t,
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il0RIliEWil linilAtlA PUBL IC SERVICE cot 1PAlli (497003

DAIL E Y GEti! W Ai!!1G PL Ai4I

aJOPLAtlh TOtl DL '3ITY

STATIOtl REPGHT

- REL
LS TAXA X S.E. AD%

i 6 10
0 tifttATODA t10 TALI 40.25 0.0 0.0 13.42 13.42 0.1
1 titt1AIODA (LPill 40.25 0.0 0.0 13.42 13.42 0.1
0 OLICOQlALI A i IOTAll 7.15 0.0 0.0 2.38 2.33 0.0
0 fl4IDIDAE
1 taAIDIDAE ILPILI 4.63 0.0 0.0 1.54 1.54 0.0
1 OL IGOLil AL I A (LP!LB 2.52 0.0 0.0 0.84 0.04 0.0
0 CIA 00CLHt tIOTAL) 3524.30 1772.77 5418.81 3571.96 1052.79 22.5
0 CO5t illt. D A E
1 30 Sill!44 Lat3GIROSTRIS 3.15 0.0 0.0 1.05 1.05 0.0
1 00Lillt4IDAE t s PIL I 3429.97 1715.32 5023.34 3456.21 1012.76 21.8
0 Cil) UOPID AE
1 A L Ot44 REC T AtlG'JL A 6.93 5.28 18.75 10.32 4.24 0.1
1 Al0f14 At fitals 2.35 0.0 0.0 0.78 0.78 0.0
1 At bilA i L PIL l 2.93 0.0 0.0 0.93 0.98 0.0
1 0111009US ( L Pill 47.98 32.93 135.82 72.24 32.08 0.5
1 LL'UtCLRCUS l ArtELL ATUS 8. .e 9 2.11 0.0 3.55 2.55 0.0
6 CHrD0?IDAE iLPILl 1.26 0.0 0.0 0.42 0.42 0.0
0 D Al'lillID A L
I DAl'lilll A GAL E ATA 11LilDOTAE 2.35 0.0 0.0 0.78 0.78 0.0
1 D alttill A Pt liiUCt!RVA 7.22 0.0 20.45 9.22 5.99 0.1
6 OAlmlIA REIROCURVA 0.0 4.75 0.0 1.58 1.58 0.0
t, DAPiltil A lin'IL I 4.63 3.97 20.45 9.52 5.48 0.1
1 C( HIOU APittlI A i LPIL I 4.69 2.79 0.0 2.49 1.36 0.0
0 8 0L1PittillD AE
1 I OL f Piltrius PLDICULUS 2.35 3.47 0.0 1. ve 1.02 0.0
6 CLADOCIP4 iLPILI 0.0 2.6 e 0.0 0.68 0.08 0.0
0 OSIP ALOD A (101 AL I 0.0 1.58 0.0 0.53 0.53 0.0
1 OS1HACODA i LPllI 0.0 1.58 0.0 0.53 0.53 0.0
0 COPL FOU A ' 10l Al l !!!78.07 13539.61 12100.70 12272.86 687.07 77.4
0 C AL At40I'sA t 101 AL )
I l' T AP1 JiluS A0llL *ttu t 59.05 18.95 77.66 52.15 17.38 0.3
1 01 APIGilus CLAVIPES 0.0 4.17 0.0 1.39 1.39 0.0
1 DI AP10llu3 I!!!IUTUS 85.30 21.70 0.0 35.66 25.60 0.2
1 EUNi itr100 A Af f Illis 35.76 19.18 74.45 43.13 10.38 0.3
1 Lilt 10C Al t.tlWS ttACPUPUS 4.65 0.0 0.0 1,54 1.54 0.0
1 IPISCliUa A L ArUSINIS 6.0) 0.0 0.0 2.03 2.03 0.0,

14 C A t> t101 D A (LPILl 2748.69 3587.56 2765.93 3034.13 270.76 19.1
0 CrCtGPOID4 tIOIAll
1 CICt 0PS DICUSPID ATUS TilOt1ASI 331.86 231.17 600.48 337.64 110.22 2.4
1 C iClOPS ViiJilAt IS 115./2 41.01 285.27 147.61 70.06 C.9
1 C rLt OPS DItti;PID AIUS 4.46 0.0 0.0 1.49 1.49 0.0

19 C)CLOPOIDA i t PIL 3 7/61.43 9615.07 8276.45 0550.9a 552.42 53.9
0 liAPP/C1ICOID A IIOI At 3

14 t1ACi>ULLILLLA CRACILIS 6.30 0.0 0.0 2.10 2.10 0.02

DATE 03/09/81
PAGE il9 14
160 0 A'JU A 9/20/77
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flCRIHERt4 IllDI At44 POOLIC SERVICE cot 1PAllt (49720),
,

f
: ISAILEY (,EllCRAiltlG PL At4T
4

ZOOPL AIE1084 dells 11Y j

i
j STAT 10tl REPORI
| I
i - REL ;

LS TAXA X S.E. AB%

j 3 6 10 ,

3 1 HARPACTICOIDA (1PIL) 7.65 0.0 20.45 9.43 5.% 0.1
14 H ARPACTICOID A ( LPIL ) 10.13 0.0 0.0 3.38 3.38 -0.0

0 D1Pl[RA 14EllATOCERA ( TOTAL.) 12.58 0.0 0.0 4.19 4.19 0.0
0 CHIR 0tKAIID AE ,

2 CitIR0 ink 11DAE E 1PIL I 12.58 0.0 0.0 4.19 4.19 0.0

' 10TAL 14762.55 15313.95 17519.51 15865.33 842.24 100.0 e

f DIVERSilf IH l'RIt1El 1.69 1,4? 1.A5 1.65 0.13 I
'

I DIVERSI1Y (J IWittEl 0.51 0.91 0.63 0.55 0.04

! tit # DER OF 1AXA .? 9 18 12 32
,

!
! AliOVE C011PUl[0 U31tG sat 1PLE IDS r
| 11 12 13 14 i
'

21 22 23 24
: 31 32 33 34 ,

! 'i l 42 43 44 [

| 51 52 b3 54 {
| f1 60 63 64 i

i 101 102 103 104
i<

| D A1 E 03/09/81 .[
! PAGE 140 a5 r

| T600 AQUA 9/28/77 [
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' I40RillLRt3 It3DI AllA PUDLIC SERVICE CDt1PAlli 1491205

| DAILCT GilllRAllllG PLAlil

.; ZOOPLAttKT0f t DEt451TY
i

REPLICA 1L REPORI
i
' PC 1C GC LOC

j 5 51 51 0 1 00
DURAT10tl TfN SAttP VOL Hil10 CUREllT 1Et1P

SID DAIC IIt1E D/f4 UtitIS C SD HD SP D (M1115 C SEEH H T SC DI CL SP DI AIR WAT DT TURDD Cot 4D 00 PH SAtH P,

81 6/11/f,0 1115 0 0.0 0 9.1 9.1 0.0 0 7.1 3 1.8 0 0 1 7 0 0.0 0 23.9 14.9 0 0.0 0 10.4 0.0 0.0 0
62 6/11/80 1115 0 0.0 0 9.1 9.1 0.0 0 7.1 3 1.8 0 0 1 7 0 .0.0 0 23.9 14.9 0 0.0 0 10.4 0.0 0.0 0
83 f/11/80 1115 0 0.0 0 9.1 9.1 0.0 0 7.1 3 1.8 0 0 1 7 0 6.0 0 23.9 14.9 0 0.0 0 10.4 0.0 0.0 0

'
84 6/11/80 1115 0 0.0 0 9.1 9.1 0.0 0 7.1 3 1.8 0 0 1 7 0 0.0 0 23.9 14.9 0 0.0 0 10.4 0.0 0.0 0

- REL
LS TAXA X 5.E. AD%

j 1 2 3 4
O CLADOCER A (IDI All 3264.08 4278.16 7954.21 4904.15 5120.15 1008.48 34.0,

0 DOSillt41D AE
j 1 LO5ttltlIDAE I LPIL) 3264.08 4214.79 7795.77 4950.70 5056.33 976.22 33.5
) 0 CH1DORIDAE

1 A10tlA RLCTAt4GULA 0.0 31.69 31.69 0.0 15.85 9.15 0.17

1 Clh00RUS ( LPIL) 0.0 0.0 63.38 33.45 24.21 15.25 0.2
1 EURtCERCUS LAftELLATUS 0.0 31.69 0.0 0.0 7.92 7.92 0.1.

f .1 DAPHtllDAE
: 6 D APHill A E L PIL ) 0.0 0.0 31.69 0.0 7.92 7.92 0.1
3 6 CLADOCLRA IIPIll 0.0 0.0 31.69 0.0 7.92 7.92 0.1

0 COPLPOD A (LOT All 7764.07 9855.62 12517.60 9667.25 9951.13 977.23 66.0
0 CAL AthilDA (10! All
1 DI APlotrJ3 AbitL Att01 63.33 158.45 253.52 o6.90 135.56 45.06 0.9

] 1 EURf TEt10PA ArrillIS 31.69 0.0 0.0 0.0 7.92 7.92 0.1
14 CALAtt01DA (LPIL) 1933.10 2059.86 3264.08 2073.94 2332.75 312.06 15.5=

0 C1Llul'01DA ( TOTAL)
I 1 C sCLOPS b!CUGPIDAltJS Tilot1ASI 348.59 570.42 570.42 535.21 506.16 53.18 3.4

-] 1 C) CLOPS VERtlALIS 63.38 31.69 31.69 33.45 40.05 7.79 0.3
' 14 C)CLOPOIDA (LPIL) 5292.25 7003.52 8397.8e 6957.74 6912.85 635.21 45.9
1 0 llARPALTICOIDA '1GTALI
$ 1 ilARPACTILOIDA ( LPILI 0.0 31.69 0.0 0.0 7.92 7.92 0.1
j 14 itARPACIICOIDA (LPIL) 31.69 0.0 0.0 0.0 7.92 7.v2 0.1

TOTAL 11028.15 14133.78 20471.80 1465).39 15071.28 1969.94 100.0
| DIVERSITV til PRIt1E l 1.16 1.77 1.79 1.69 1.75 0.02
! 01 VERS 117 (J PRit;El 0.S9 0.56 0.54 0.60 0.57 0.01
j llullDER OF TAXA 8 9 10 7 13

1-
i ADOVE CO!!PUTLD U3]tlG SAtlPLE IDS
j 81 82 83 84

i DATE 03/07/81
1 PAGE t30 17
i 1600A4UA 9/28/77
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it0911tLWt1 Itc)1 At1A PUDL IC SLHVICE COllPAtti E 49720 3

BA'9' CitiLWAllt4G PLAT 4I

ZOOPL AtlK.Ol4 DLll31 T f

Rt.PL IC A f L E L POR T

PC TC GC LOC

5 51 51 0 1 00
DUR A T IOt t lOH SAllP VOL Hitin CLUElli T Et1P

SID DA1E lit 1E D/tl Ut41IS C SO HD SP D Utills C SECH I4 i SC DI CL 2P DI AIR 64A T BT TURED cot 0 DO Pil SAtti P
91 6/11/80 945 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 1 7 0 0.0 0 21.1 14.9 0 0.0 0 10.7 0.0 0.0 0
92 6/II/e0 9,5 0 0.0 0 25.2 15.2 0.0 0 li,.3 3 2.0 0 0 1 7 0 0.0 0 21.1 24.9 0 0.0 0 10.7 0.0 0.0 0
93 b/11/80 95 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 1 7 0 0.0 0 21.1 14.9 0 0.0 0 10.7 0.0 0.0 0
99 6/11/60 945 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 1 7 0 9.0 0 21.1 14.9 0 0.0 0 10.7 0.0 0.0 0

- REL
LS TAXA X 5.E. Ab%

1 2 3 4
0 OLIGOCHAEIA ilOTALI 0.0 0.0 37.82 0.0 9.45 9.45 0.1
1 OLICOCHAETA ILPIL) 0.0 0.0 31.82 0.0 9.45 9.45 0.1
0 CL ADact P A ( 101 A L I 1512.60 222.97 1701.68 2042.02 1369.82 397.66 10.7
0 L OLillt41D A L
1 C.OSillilID AL 4 L PIL D 1474.79 218.99 1701.68 1966.39 1340.46 3S7.08 10.4
0 CHiDORIDAE
1 Atotl4 RCCT AllGUL A 37.02 0.0 0.0 0.0 9.45 9.45 0.1
0 D Al tit 41D AL
6 D AHitil A I LPIL I 0.0 3.98 0.0 37.62 10.45 9.17 0.1
6 CL tDOCLRA ( LPIL 3 0.0 0.0 0.0 37.82 9.45 9.45 0.1
0 COPLI OD A (103 Al l 15655.46 1568.73 14823.52 13878.14 11431.46 3324.13 89.3
0 C At ti!OIDA (IO T AL i
1 01310f1U5 AbHL At3D1 113.45 3.98 75.63 75.63 67.17 22.87 0.5

16 CALAllOIDA ILPIL) 5192.86 501.68 43ra.74 529e.12 3821.85 1125.97 29.7e

0 CICtDFOIDA flOTAll
1 C) CLOPS DICUSPIDATUS THO(lASI 151.26 39.82 226.89 0.0 10 '+ . 4 9 51.86 0.8
1 C) CLOPS VLVilAllS 113.45 3.93 37.82 37.82 43.26 23.14 0.4

14 C)CLOPOIDA ILPIL) 10134.45 1015.30 9983.19 8470.59 7400.88 2161.42 57.5
0 ti'.RPACT ICOID A (LOT At t
1 HAPPACTICOIDA (LPIL) C.0 0.0 151.26 0.0 37.82 37.82 0.3

14 li ARI'ACilLOIDA ( LPIL i 0.0 3.93 0.0 0.0 1.00 1.00 0.0

TOTAL 17168.06 1791.70 16563.01 15920.15 12860.73 3693.46 100.0
DIVLRSIlt t H l'HIf101 1.45 1.55 1.51 1,48 1.50 0.02
DIVLHSliY () Pa ll1L I 0.52 0.52 0.50 0.53 0.52 0.01
tkJ1blR Of LAXA 7 8 8 7 11

.AltOVE COttru(LD USillG S At!PL E IDS
91 92 93 94

DATC 03/09/81
PAGC f30 18
T600A40A 9/28/77
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% N

tlGRitl[Ril It10! A!!A Ot!BLIC SEWVICE CCt1PAtti ( *e9720 3

B AILE f C.UILPAf ttG PLAlli

2COPLA!!K10tl DEt4511 f

STAT 10tl stPORT

- REL
LS TAXA X S.E. ADX

7 0 9
0 OLIGOGIAETA iTOIALt 0.0 0.0 9.45 3.15 3.15 0.0
' OLICOLil4E1A ELPILi 0.0 0.0 9.45 3.15 3.15 0.0
J CLADOC[PA e10iAll 2848.20 5120.15 1369.82 3112.74 1090.67 27.1
0 COSI IllID AE
1 t>Ost111 TID AE I LPIll 2768.40 5056.33 1340.46 3055.06 1082.21 26.6
0 CH D0i!!DAE
1 AL0tlA RECTAt1GULA 6.94 15.85 9.45 10.75 2.65 0.1
1 C16:00RUS (LPILI 46.53 24.21 0.0 23.58 13.44 0.2
1 tuniCERCUS LAt1ELLATUS 0.0 7.92 0.0 2.64 2.64 0.0
0 D Artil41D AE
6 D AlittlI A ILPILI 26.39 7.92 10.45 14.92 5.78 0.1
6 CLADCCEhA (tPILl 0.0 7.92 9.45 5.79 2.93 0.1
0 COPEIODA i10 TALI 3619.44 9951.13 11481.46 8350.68 2406.51 72.8
0 C ALJt3J1DA (10i All
1 DI AP10!105 A!!tL At:DI 11.19 135.56 67.17 71.93 35.41 0.6
1 Llositt:OJA AF fit 11S 50.69 7.92 0.0 19.54 15.74 0.2

14 CAlatOIDA (LPIll 755.90 2332.75 3821.85 2303.50 885.18 20.1
1 C AL Al!OID A ILPILi 1090.2e 0.0 0.0 363.43 363.43 3.2
0 CYCLOPOIUL I10! AL l
1 CrCLOPS BICUSPIDATUS TH0ftASI 6.25 506.16 104.49 205.63 152.92 1.8
1 CYCLOPS VLRit\LIS 32.e + 40.05 48.76 40.32 4.51 0.4

1. C)CL00010 A ( L Pill 1663.89 6912.85 7400.8S 5325.87 1836.40 46.4
0 il1HP AC11COID A (10 TALI
1 il A1:P ACT ICOID A (LPIL I 6.60 7.92 37.82 17.44 10.19 0.2

14 HARPACTICOIDA (LPIll 0.0 7.92 1.00 2.97 2.49 0.0

TOTAL 6467.69 15071.28 12860.73 11466.57 2579.61 100.0
OlVLWSI!f (H I Rit1E l 1.41 1.75 1.50 1.55 0.10
DIVLRSITY t J ORil1E l 0.51 0.57 0.52 0.53 0.02
iP4 GLR OF TAXA 11 13 11 14

AL:O'.'E CO !PUILD USItG Sat 1PLE IDS
71 72 73 74
al L2 83 64
91 92 93 94

~

DAIC 03/09/81
PAGE #40 19
T600A4UA 9/08/77
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' tX)RTHLPil lilDI ANA PUDLIC SERVICE C011PAttf 1497001

2

DAILLY CLittRATittG PLAtif

1 ZOOPLAtli;IOtt DLt4Slif

i
SITE Sut1:1AHY

; Nearfietal Farfield
,, ,g

LS TAXA (1-6, 10) (7-9) x S g. Asx>

0 0
O f 4Lt1 AIOD A (10T AL ) 13.42 0.0 6.71 6.71 0.0,

1 HLilA100A iLPIL3 13.42 0.0 6.71 6.71 0.0i

0 OLIGOLHAET A (10 Tall 2.38 3.15 2.77 0.30 0.0

{ 0 84AIDIDAE
1 flAIDIDAE ILPill 1.54 0.0 0.77 0.77 0.0
1 OLICOCHAETA (LPIL) 0.04 3.15 2.00 1.16 0.0
0 CL ADOCEH A I TOTALI 3571.96 3112.74 3342.35 229.61 24.5
0 DOSilllllDAE
1 005tlittA 10tlGIROS1RIS 1.05 0.0 0.53 0.53 0.0

4 1 (20St1IHID AE t L PIL I 3456.21 3055.06 3255.6'e 200.57 23.8
1 0 CHVDORIDAE

1 AIOllA RECTAtICUL A 10.32 10.75 10.53 0.21 0.1
1 AIOtt A Af fillIS 0.78 0.0 0.39 0.39 0.0i

'
1 ALOt44 tLPILI 0.98 0.0 0.49 0.49 0.0
1 CHVDORUS ILPILI 72.24 23.5S 47.91 24.33 0.4
1 [t!PICLHCUS LAtlELLATUS 3.55 2.64 3.09 0.45 0.0
6 CHIDORIDAE ILPILI 0.42 0.0 0.01 0.21 0.0
O DAPHl3IDAE,

*
1 DAPillt! A GALEATA t1[IlDOTAE 0.78 0.0 0.39 0.39 0.0
1 DAPitHIA REIROCURVA 9.22 0.0 4.61 4.61 0.0
o DAPtital A REIROCURVA 1.58 0.0 0.79 0.79 0.0
6 DAPHHIA (LPILI 9.52 14.92 12.22 2.70 0.1
1 CLRICDArtiti! A E LPIL) 2.49 0.0 1.25 1.25 0.04

0 Potillitt11D AE
j 1 POL 10HEt105 PIDICULUS 1.94 0.0 0.97 0.97 0.0

6 CL ADOCER A I LPill 0.83 5.79 3.34 2.46 0.0,

0 OSIRACCDA (10 Tall 0.53 0.0 0.26 0.26 0.0q

} 1 OSIRACOOA ItPIll 0.55 0.0 0.26 0.26 0.0

} O COPEPOD A (10 tat t 12272.86 8350.60 10311.77 1961.09 75.5
! O CAL A!!UID A I IOT All
! I DIAPIOrtuS ASHLAt3DI 52.15 71.93 62.06 9.91 0.5
1 1 DI APIOtIUS CL AVIPES 1.39 0.0 0.69 0.69 0.0
! 1 DI APlef tOS Illt:UTUS 35.66 0.0 17.83 17.83 0.1

| 1 tuRiittIORA AF F1tlIS 43.13 19.54 31.34 11.80 0.2
i I Litit30 CAL A!!US 11ACi;URUS 1.54 0.0 0.77 0.77 0.0
! _1 EPISCHURA LACUSTRIS 2.05 0.0 1.01 1.01 0.0
; 14 C AL f,t!OID A ILPIL) 3034.13 2303.50 2668.81 365.31 19.5
'

1 CALAt:010A (LPIll 0.0 363.43 181.71 181.71 1.3
0 CICt0POIDA i10 tat 3
1 CICl0PS BICUSPID ATUS THot1ASI 307.84 205.63 296.74 91.10 2.2
1 CICLOPS VIP!4ALIS 147.61 40.32 93.96 53.64 0.7
1 CICLOF S BICtEP10AIUS 1.49 0.0 0.74 0.74 0.0

14 CtCLOPu!DA ILPIL3 8550.93 5305.87 6933.43 1612.55 50.8
0 llAPPACTICOIDA 4lOTALI

DATE 03/09/81
PACE 140 21
1600 AQUA 9/28/77
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tiof!!!ILkil Itt0! At4A PublIC SERVICE COilPAt4( I49700)

DAllLY GEt3ERAffilG PLAll!

200PL At# TOtt DLilSITY

SITE LuintARY

Nearfieli Fa r f ielil . pgg
LS TAKA (1-6, 10) (?-9) x S.E. Aa;:

0 0
14 ttALPOSEIELLA CHACILIS 2.10 0.0 1.05 1.05 0.0

1 ilARPAClILOIDA (LPILI 9.43 17.44 13.44 4.01 0.1
14 il ARI'AC i lCOID A ( L PIl l 3.33 2.97 3.18 0.20 0.0
0 DIPILHA lit tlA IOCER A 410 Tall 4.19 0.0 2.10 2.10 0.0
0 C allPGiluillD A E
2 CillPOlioillD AE ( LPIL I 4.19 0.0 2.10 2.10 0.0

TOTAL 15805.35 11466.57 13665.95 2199.38 100.0
DIVERSITY til PRIltE l 1.65 1.55 1.60 0.05
DIVERSle( ( J FRiflE I 0.55 0.53 0.54 0.01
t4Ui1LER Of TAXA 32 14 32

A00VE CCitPUTLD USillG S Al1PLE IDS
11 12 13 14
21 22 21 24
31 30 31 34
91 '+ 2 43 w
51 52 55 54
61 62 65 64

101 100 103 104
71 72 73 79
81 62 63 84
91 92 93 99

DATE 03/09/81
PAGE t:0 22
1000 Aqua 9/28/77
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' I40Hitill/tl It4DI AtIA 3%t IC SERVICE lot 1PAf 4Y I49/00)

DAILLf G[t:LRATIt4G PLA!4I g

2OOPL Atk. IOff DLt451! f

' NL PLIC ATE klPOR T

- NEL
| LS TAVA X S.E. A 67.

1 2 3 4
1 L 0fLil'L DI A flLIG0l Al4 DICA 0.0 0.0 9.53 0.0 1.13 1.13 0.1

14 ilApi'AcilCOIDA (LPIL) 0.17 0.0 4.53 0.0 1.68 1.08 0.2
0 EDitttLFOPitRA i IOI AL I 2.17 0.0 0.0 17.39 4.89 4.20 0.5

: 13 [htt rif ROPitP A (IPILi 2.17 0.0 0.0 17.39 4.09 4.20 0.5
0 01 PIER A Illl1Af 0CERA I IOI All 32.61 97.55 208.33 260.87 137. 3:e 57.25 14.0
0 f IIIlictiOillD A E
2 CillW0trdllD AE I LP111 30.61 47.55 008.33 060.87 137.34 57.25 14.0

total So0.87 1718.75 703.78 997.62 984.06 257.54 100.0
DIVLWS!if t tt IYillE l 2.71 0.30 2.95 3.01 C.73 0.16
DIVER *aIIf (J FRIllEl 0.64 0.54 0.66 0.74 0.64 0.04
i;UtiLER 0F (AXA 19 19 22 17 30

JE0VL 00ftPulED U'altlG sat 1PLE IDS
171 172 173 174

UATE 03/09/81
PAGE fl0 24
I600 AQUA 9/00/77

.

D

O O O
--



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

[ } O
V V Q

fl0RTHERt1 Ill01 Atla PUDLIC SLRVICE Cot 1PAHf (497201

DAILEY GEliLRA11tlG PLAT 4T

200 PLAT |Aloti Ott4SITi

REPLICAIE REPGRT

PC TC GC LOC
5 51 51 l'1 00

DURATI0ta TOW SAttP VOL Wiltu CURElli 1EMP
SID DATE TIME D/tl UH115 C SD WO SP D Ut41TS C SECH H T SC DI CL SP DI AIR HAT BT TURBD CDt4D 00 Pil SALH P
181 6/14/80 1130 0 0.0 0 0.9 0.9 0.0 0 9.2 3 0.9 0 0 1 6 0 0.0 0 35.0 25.0 0 0.0 0 9.6 0.0 0.0 0
102 6/14/80 1130 0 0.0 0 0.9 0.9 0.0 0 9.2 3 0.9 0 0 1 6 0 0.0 0 3.5 25.0 0 0.0 0 9.6 0.0 0.0 0
163 6/14/80 1130 0 0.0 0 0.9 0.9 0.0 0 9.2 3 0.9 0 0 1 6 0 0.0 3 35.0 25.0 0 0.0 0 9.6 0.0 0.0 0
184 6/14/80 1130 0 0.0 0 0.9 0.9 0.0 0 9.2 3 0.9 0 0 1 6 0 0.0 0 20.0 25.0 0 0.0 0 9.6 0.0 0.0 0

- R[L
LS TAXA X 5.E. AD%.

1 2 3 4
0 CHIDARIA 110IALI 4.94 0.0 3.11 0.0 2.01 1.22 0.6
0 HiOROZOA

19 IIIDRA ItPill 4.94 0.0 3.11 0.0 2.01 1.22 0.6
0 NEllA1004 I t0T All 2.47 0.0 3.11 0.87 1,61 0.71 0.5
1 litt1AT00 A ( LPILI 2.47 0.0 3.11 0.87 1.61 0.71 0.5
0 OLIGOCilAEI A ( TOTALI 17.29 1.55 10.87 3.48 8.30 3.61 2.5
1 OLIGOCtlAEIA 11 PILI 17.29 1.55 10.87 3.40 8.30 3.61 2.5
0 ARActitt10A (10! All 0.0 1.55 1.55 0.0 0.78 0.45 0.2
0 PROS T ISt1 A T A

19 H1DRACARIH4 ( LPIL) 0.0 1.55 1.55 0.0 0.78 0.45 0.2
0 CIADOCERA ITOIAll 368.0S 237.53 180.12 129.57 228.84 51.39 68.8
0 t50 Sit 1H10 A E
1 DOSillHIDAE I LPIL i 17.29 26.40 0.0 12.17 13.97 5.51 4.2

13 DOSHI44iOAE I LPIL) 0.0 0.0 4.66 0.0 1.16 1.16 0.4
0 Cil1DOPIDAE
1 ALDilA RECIANGULA 66.70 34.16 49.69 18.26 42.20 10.38 12.7
1 ALOtl4 Aff!!als 83.99 46.58 41.93 32.17 51.17 11.35 15.4
1 AL0tl A CUTT ATA 2.47 0.0 1.55 1.74 1.44 0.52 0.4
1 A L DilA ILPill 0.0 4.66 0.0 0.0 1.16 1.16 0.4
6 ALOllA ILPILI 0.0 0.0 0.0 5.22 1.30 1.30 0.4
1 CHrDORUS (LPIL: 49.41 52.79 32.61 13.04 36.96 9.11 11.1
1 AL0t1Ett A (LPIL) 0.0 3.11 0.0 0.0 0.78 0.78 0.2
1 GRAPIOLE0ERIS 1ESTUDIllARIA 2.47 1.55 0.0 0.0 1.01 0.61 0.3
1 LEtDIGIA GUADRAtt0ULARIS 0.0 1.55 1.55 0.87 0.99 0.37 0.3
1 PLLUROXUS DENTICULAIUS 59.29 29.04 26.40 5.22 28.94 11.21 8.7
1 CHYDORIDAE iL.'IL) 9.83 0.0 0.0 0.0 2.47 2.47 0.7
0 DArift 10AE

_ 1 DAPiltlIA At181GUA 0.0 0.0 0.0 0.87 0.22 0.22 0.1
1 51110C E('ll A t US 4 L PI L ) 0.0 0.0 0.0 0.87 0.22 0.22 0.1
1 CERICO Aritt41 A ( LPIL I 74.11 40.37 21.74 36.52 43.19 11.06 13.0-
0 SIDIDAE
1 DI AHI AHOSONA ( LPILI 2.47 1.55 0.0 2.61 1.66 0.60 0.5
0 OSTR AC00 A ( TOT All 0.0 1.55 3.11 1.74 1.60 0.64 0.5

19 OSTRACODA (LPIll 0.0 1,55 3.11 1.7% 1.60 0.64 0.5
3 COPLPODA ( TOT All 66.70 13.98 27.95 14.78 30.85 12.37 .9. 3
0 C AL A1401DA ( 101 AL i

DATE 03/09/81
PAGE NO 25
To00 AQUA 9/28/77
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r* O f.G V U
!!ORIHLRil IllDI Alla PUOLIC SERVICE CottPAtif (49720 4

t,AILE( GLIIERA TIl3G FLAtil

200 PLAT 1KTote dells 11Y

SIA110ll REPORT

- REL
LS TAXA X S.E. AD%

17 18
0 CillDARIA Il0 Tall 0.0 2.01 1.01 1.01 0.2
0 H1DR0 LOA

19 IODRA ( L Pill 0.0 2.01 1.01 1.01 0.2
0 flEtt A10D A IIGTALI 0.0 1.61 0.81 0.01 0.1
1 I4ErlA WOA ILPILl 0.0 1.61 0.81 0.01 0.1
0 OLIGOCll AE I A (TOTALI 0.0 8.30 4.15 4.15 0.6
1 OLIGOCllAEI A (LPILI 0.0 8.30 4.15 4.15 0.6
0 ARAcattlID A (TOI AL I 0.0 0.78 0.39 0.39 0.1
0 PROSTIGt1ATA

19 H10RACARIt1A (LPILI 0.0 0.78 0.39 0.39 0.1
0 CLADOCLRA (TOTALI 746.60 228.84 487.72 2S8.88 74.1
0 CostilllI0 A E
1 E.0StiltilDAE t LPIL I 325.50 13.97 169.73 155.77 25.8

13 00SittflIDAC i t PIL) 0.0 1.16 0.58 0.5S 0.1
9 CHIDPRIDAE
1 AlotlA RICTAt10ULA 21.51 42.20 31.86 10.35 4.8
1 ALOllA AFf!tilS 27.33 51.17 39.27 11.90 6.0
1 A10!14 GuiTAIA 4.53 1.44 2.98 1.54 . 0.5
1 AtOllA I LP1L I 0.0 1.16 0.58 0.58 0.1
6 ALOllA E L pit 1 0.0 1.30 0.65 0.65 0.1
1 cal 1ProCLRCUS RECTIROSTRIS 6.11 0.0 3.06 3.06 0.5
1 CH f DOI;LIS i LPIL I 43.27 36.96 40.12 3.16 6.1
1 Alot1ELLA (LPIll 2.72 0.78 1.75 0.97 0.3
1 GRAPTOLEI.LPIS TESTUDIllARI A 1.13 1.01 1.07 0.06 0.2
1 L L VDIGI A QUADRAliGUL ARIS 1.09 0.99 1.04 0.05 0.2
1 PLEUROXUS DttiTICULAlUS 13.54 28.9) 21.24 7.70 3.2
1 PLEUROMUS PROCURVUS 0.54 0.0 0.27 0.27 0.0
1 CHtDORIDAE ( LPIL I 4.51 2.47 3.49 1.02 0.5
0 DAPl'!!!D Al
1 D A Ptit41 A AttBIGU A 3.94 0.22 2.08 1.86 0.3
6 DAPHilIA ILPIL) 5.10 0.0 2.55 2.b5 0.4
1 DartitlI A E LPILI 0.57 0.0 0.28 0.28 0.0
1 sit!OCEPitALUS ( LPIL) 1.C? 0.22 0.65 0.43 0.1
1 CEPIbOArilt4I A ( LPIL) 266.78 43.19 154.98 111.80 23.5
0 SIDIDAE
1 DI APil AtlO!Ot1A ( LPIL ) 13.90 1.66 7.78 6.12 1.2
6 SIUIDaE (LPILI 3.40 0.0 1.70 1.70 0.3
0 OSIR ACOD A ( 10i AL ) 0.0 1.60 0.00 0.00 0.1
17 DSIPACODA ftPIL) 0.0 1.60 0.80 0.80 0.1
0 COPEI CDA (10l Al I 95.22 30.05 63.04 32.18 9.6
0 C A L At 3DID A ITuiAll
1 DI APIOl1US OREGDrittiSIS 7.16 0.61 3.88 3.28 0.6
1 DIAP10ltUS PALLIDUS 14.83 1.04 7.94 6.90 1.2

14 CALAt.OIDA ILPIll 19.81 6.29 13.05 6.76 2.0

LATE 03/09/81
PAGE (10 27
1600 AQUA 9/28/77
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KDHilit Rtl ItOI AllA PtJBLIC $[RVICE CO!! pally (49/20 5

SQILEf Celt [PAlltlG PLAT 4T

ZCCPL At4KIO!I DEllSITY

SI AT IOli RI PCH T

- REL
LS 1AXA X S.E. ABX

11 10
0 C rCI CF OIDA flOTAL)
1 CICIOPS VIP!14 TIS 3.40 1.05 2.62 0.77 0.4
1 EttCICl0PS AGILIS 1.70 2.39 2.04 0.34 0.3
1 tidSOCICI Ol'S [D A < 5.55 0.62 3.03 0.47 0.5
1 INUPDCICLOPS I R ASirAJS (1EXICAt4A 0.57 0.0 0.28 0.28 0.0

14 CtCtOIOIDA (LPILI 39.40 12.26 25.63 13.57 3.9
0 ll/RPACTICOIDA ITOTAL)
I t ot45 t t'L DI A IIEl bot At3DIC A 1.13 0.0 0.57 0.57 01

le ll A liPIC I IC0104 (LPIL) 1.68 5.81 3.74 2,06 0.6
0 At1PillrOD A EIO1AL) 0.0 0.39 0.19 0.19 0.0
6 A!114t il'UD A ( LPIl l 0.0 0.39 0.19 0.19 0.0
0 Ela ti!!L POP l[ R A (IOIAL) 4.09 3.39 4.14 0.75 0.6
0 CAtt4ID AE

13 CAtt!IttAE i LPIL ) 0.0 0.39 0.19 0.19 a0
13 L illLi1LFOP.1W A ELPIL) 9.69 3.01 3.95 0.% 0.6
0 TWIM60PILPA t IDI AL ) 0.0 0.39 0.19 0.ss 0.0
2 1 RICit0P it R A E 1 P111 0.0 0.39 0.19 0.19 0.0
0 Dil'It P A i:Ef1AIOCLR A I T01 AL) 137.34 54.33 95.82 41.52 14.6
0 ClllRCl4C:llD AE
2 (IllkottJ:11t>AE E L PIL ) 131. 3<e 5e.30 95.82 41.52 14.6

TOIAL 904.06 332.46 658.26 325.00 100.0
DIVLRSITf t il PRIt1E ) 2.73 3.47 3.10 0.37
D IVL P's I T Y ( J F RIllE l 0.64 0.79 0.71 0.07
in)ttatR Of l AXA 30 33 39

ALOVE LOtlPUTLD USIt:G SatiPLE IDS
171 172 173 174
181 162 183 104

OATE 03/09/01
PAGE tio 28
1<,00A4UA 9/28/77
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I40RTilERil IllDI Atla PUOLIC SERVICE Col 1PAlli E 49720)

BAILLY GEltERAT114G PLAT 4T

ZOOPLAtaKTott Dttistlif

ST AT1014 RE POR T

- REL
LS TAXA X S.E. AB%

16
0 Ct110ARI A (10T All 1.01 1.01 -1.00 0.2
0 tiiDR020A

19 H)DRA (LPIL) 1.01 1.01 -1.00 0.2
0 ilEIM10D A i IOI AL l 0.81 0.81 -1.00 0.1
1 titttATCDA ( LPILI 0.81 0.81 -1.00 0.1
0 01IGOCalAETA ITOTALI 4.15 4.15 -1.00 0.6
1 OLIGOCilAETA ( LPILI 4.15 4.15 -1.00 0.6
0 APACill410A ( TOI All 0.39 0.39 -1.00 '0.1
0 PROS T IG11AT A

19 itICRACAR!t4A iLP1L) 0.39 0.39 -1.00 0.1
0 CLA00CERA (TOTAll 487.72 487.72 -1.00 74.1
0 00Sititl10AE
1 DOSittillDAE I LPILi 169.73 169.73 -1.00 25.P

13 DOSrlittlDAE ( LPILI 0.50 0.58 -1.00 0.1
0 Cal:00R ID AE
1 A L Otl A RLC T AtlGUL A 31.06 31.86 -1.00 4.8
1 AtutlA ATFillIS 39.27 39.27 -1.00 6.0
1 AtutlA GUITATA 2.93 2.90 -1.00 0.5
1 AtollA (LPIts 0.53 0.58 -1.00 0.1
6 AlrX1A (LPIL) 0.65 0.65 -1.00 0.1
1 CAttPIOCERCllS RECTIROSTRIS 3.06 3.06 -1.00 0.5
1 Cil1DOPUS (LPILI 40.12 40.12 -1.00 6.1
1 AtutiCLLA E LPIL) 1.75 1.75 -1.00 0.3
1 GRAP10LEDER15 TESTUDDtARIA 1.07 1.07 -1.00 0.0
1 LEYDIG 1A QUADRAT 1GULARIS 1. 0'e 1.04 -1.00 0.2
1 PL Et!POXtiS DElli1CULATUS 21.24 21.24 -1.00 3.2
1 PlLUROXUS FPOCURVUS 0.27 0.27 -1.00 0.0
1 CHtDORLDAE ILPIll 3.49 3.4) -1.00 0.5
0 D APiltilD A E
1 DAI1114I A AllBIGUA 2.08 2.08 -1.00 0.3
6 D APillll A ( L Pl[ t 2.55 2.55 -1.00 0.4
1 D APittlI A EtPIL) 0.20 0.20 -1.00 0.0
1 S!!10CLFil ALUS E L PIL I 0.65 0 . t.5 -1.00 0.1
1 CFRIODAPlill!A iLPILi 154.93 154.98 -1.00 23.5
0 $101DAE

_ 1 DI ArilAt!OS0!1A t . PILI 7.70 7.78 -1.00 1.2
6 SIDIDAE (LPILD 1.70 1.70 -1.00 0.3
0 OSTRArOD A (10i All 0.80 0.80 -1.00 0.1

19 OSIR ACGD A '1PIL) 0.80 0.80 -1.00 0.1
0 COPEI110 A ( 10il L I 63.04 63.0% -1.00 9.6
0 C AL At!OID A E TOTAll
1 DI APIGill!S 03E00tittlSIS 3.88 3,68 -1.00 0.6
1 01AProt105 PALLIDUS 7.94 7.94 -1.00 1.2

14 CALAllOIDA (LPIL) 13.0S 13.05 -1.00 2.0

D A 4'I 03/09/01
PAGE I40 29
1600A40A 9/28/77
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13URillLPfl It4018t4A PUOLIC SLRVICE CO!!PAlti 149/29)

DAlt E T GLilLR A lltlG l'L AtlT

200 plate;1Gr4 OLl4Sif f

ST A11Dra REPOH T

- REL
LS TAXA X 5.E. AD%

IS
0 CsCLOPOIDA ITOTAll
1 CICtOPS VERtlAllS 2.62 2.62 -1.00 0.4
1 LUC)CLPPG AGILIS 2.04 2.04 -1.00 0.3
1 t1LSGC) CLOPS (DAX 3.03 3.08 -1.00 0.5
1 IFCPOCICL0e'S i RASit3US ttEXf' At1A 0.26 0.28 -1.00 0.0

14 CICLOPot0A (LPit) 25.83 25.83 -1.00 3.9
0 I! AkPACilCOID A (10 Tall
1 LO :GIPE DI A HL LGOL AtIDICA 0.57 0.57 -1.00 0.1

l'e ll AP P AC T IC alu A ELPIL) 3.74 3.74 -1.00 0.0
0 At1Plill CD A ( 10 T AL I 0.19 0.19 -1.00 0.0
6 Atil it ! POD A (LPILI 0.19 0.19 -1.00 0.0
0 L OH titLFCP I E R A flOTAll 4.14 4.14 -1.00 0.6
0 CAf taluAE

13 cat t4ID AE IIPILI 0.19 0.19 -1.00 0.0
13 t ra tti:C RCP I E R A ILPill 3.95 3.95 -1.00 0.6
0 IPICll0PILPA (ToiALI 0.19 0.19 -1.00 0.0
2 1RICi(0PI LR A (LPIL) 0.19 0.19 -1.00 0.0
0 DIPIER A flEt1A10CERA (lOTAll 95.02 95.82 -1 00 14.6
0 Cll]F0 40t1!D AE
2 ClilR0!!Ct110AE I LPIL i 95.82 95.82 -1.00 14.6

TOTAL 653.26 658.26 -1.00 100.0
DIVLRSITt ill IRIllE l 3.10 3.10 -1.00
OIVLRSITt i J l'alttE l 0./l 0.71 -1.00
taltiLL R Of 1AXA 39 39

ALOVE CutlPUILD USIllG SAttPLE IDS
1.'1 172 173 179
181 102 183 18 <.

DATE 03/09/01
PAGE fl0 30
T600AGUA 9/28/77
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llOR1HEPr8 INDI ANA PULLIC SERVICE CollPAtlt 1497203

BAILEY GEllERAT!!aG PLAT 4T

ZOOPLAt;K1018 DLf 4SITi

REPLICAlE REPORT

PC TC CC LOC
551511200

DURAT10tl TOH sat 1P VOL hit 40 CUR E NT TEMP
SID DATE TIME D/ tit #1ITS C 50 HD SP D Ut41TS C SECtl H T SC DI CL SP D1 AIR HAT DT TURCD cot 3D DO PH SAtli P
191 6/14/80 1255 0 0.0 0 0.9 0.9 0.0 0 9.2 3 0.9 0 0 1 6 0 0.0 0 35.0 24.9 0 0.0 0 8.2 0.0 0.0 0
192 6/14/o0 1255 0 0.0 0 0.9 0.9 0.0 0 9.2 3 0.9 0 0 1 6 0 0.0 0 35.0 24.9 0 0.0 0 8.2 0.0 0.0 0
193 6/14/c0 1255 0 6.0 0 0.9 0.9 0.0 0 9.2 3 0.9 0 0 1 6 0 0.0 0 35.0 24.9 0 0. 0 - 0 8.2 0.0 0.0 0
194 6/14/00 1255. 0 0.0 0 0.9 0.9 0.0 0 9.2 3 0.9 0 0 1 6 0 0.0 0 35.0 24.9 0 0.0 0 8.2 0.0 0.0 0

- REL
LS TAXA X S.E. AD%

1 2 3 4
0 Cra!DARIA (TOTAL) 11.51 6.52 0.0 1.63 4.92 2.60 1.0
0 ll1DR020A

19 HIDRA 4LPIll 11.51 6.52 0.0 1.63 4.92 2.60 1.0
0 Htt1Af004 (10iALb 0.0 0.0 0.0 1.63 0.41 0.41 0.1
1 tititA TCD A ( L PIL ) 0.0 0.0 0.0 1.63 0.41 0.41 0.1
0 Ol100CHAEIA (10 Tall 9.59 6.52 6.99 3.26 6.59 1.30 1.3
0 flAIDIDAE
1 HAIDIDAE (LPILi 0.0 0.0 2.33 0.0 0.58 0.50 0.1
1 OLIGOCllAETA ILPILI 9.59 6.52 4.66 3.26 6.01 1.37 1.2
0 CLADOCLRA ITOTAL) 197.57 456.52 456.52 319.56 357.54 62.33 71.3
0 EOSittil!D AC
1 005titt41DAE ( LPIL) 34.53 260.87 302.79 226.63 206.21 59.31 41.1
0 CH'fDORIDAE
1 Atorla RECIAt45ULA 17.26 9.78 11.65 0.0 9.67 3.59 1.9,

'
1 At OtlA AFrititS 1.92 0.0 2.33 0.0 1.06 0.62 0.2
1 AL0llA CUITAIA 0.0 0.0 2.35 1.63 0.99 0.59 0.2
6 ALOllA (LPIL) 0.0 0.0 6.99 0.0 1.75 1.75 0.3
1 CAIIPIOCtRCUS RLCTIROSTRIS 1.92 0.0 0.0 0.0 0 90 0.48 0.1
1 CthDORUS I LPILI 51.79 136.96 83.85 57.07 82.42 19.49 16.4
1 LLiDIGI A QUADRit!GULARIS 3.04 0.0 0.0 0.0 0.96 0.96 0.2

i 1 PLLUROXtJS DEt4TICUL ATUS 15.35 9.78 9.32 8.15 10.65 1.60 2.1
'

0 DAPilt3IDAE
1 S!!10CLF HALUS ( LPIL I '.59 3.26 0.0 0.0 3.21 2.26 v.4
1 CLR103 AllillI A ( L Pill 44.12 19.57 23.29 14.67 25.41 6.48 5.1
0 t1ACROTHRICIDAE
1 ILYOCRYP103 50RDIDUS 1.92 0.0 0.0 0.0 0.48 0.48 0.1
6 t1ACR0iHRIX tLPILI 1.92 0.0 0.0 0.0 0.48 0.48 0.1
I f1ACPoillRIX l tPILI 0.0 3.26 2.33 0.0 1.40 0.83 0.3.

0 SIDIDAE
1 DIAPHAt:050MA (LPIL) 13.43 13.04 11.65 11.41 12.33 0.50 2.5
0 CSIRACODA (10 Tall 34.53 26.09 4.66 4.09 17.54 7.57 3.5

19 OS1HACODA I LPIt i 34.53 26.09 4.66 4.89 17.54 7.57 3.S
0 COPETODA tiOIALI 117.01 73.26 55.90 37.50 72.17 17.11 14.4
0 CAL At10!DA (10T All
1 DI Ai>ICt103 OREG0f tEllSIS 1.92 0.0 0.0 0.0 0.48 0.48 0.1

14 C AL At10!D A iLPIll 3.8% 9.78 0.0 4.89 4.63 2.01 0.9
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Ic0R illLitti It:DI At4 A f>UCLIC SLRVIC E COf1PArif 14'#7001

t, Allt t GtliCW AIlllG PL Alli

2OOPL AtF. Toil DillSIT Y

Td E PL IC A I E H E POR T

R' li=

LS TAXA X S.E. AD7
1 2 3 4

0 C IC t 01'0ID A (101Att
1 CICL OUS VtidtlAl 15 7.61 0.0 0.0 0.0 1.92 1.92 0.4
1 E ttC I C l 01'S AG I t. f S 7.67 6.50 2.33 0.0 4.13 1.79 0.8
1 t!ALPOCeCLOFS ALU1DUS 0.0 3.26 0.0 0.0 0.82 0.82 0.2
1 til '.,uC C L OPS L L UI' AR TI 0.0 0.0 2.33 0.0 0.58 0.58 0.1

14 C) C L U6'Olli A tlPILD 93.99 56.70 51.04 32.61 59.;3 12.85 11.8
0 ftAPPACTICO!DA (10iAll
I H?RPACTICOIDA itPIll 1.92 0.0 0.0 0.0 0.48 0.48 0.1
0 I T'If f ilf POPI L R A (101AL) 3.84 0.0 2.33 1.63 1.95 0.8C 0.4

13 EHICllLROPILP A E LP!ll 3.84 0.0 2.33 1.63 1.95 0.60 0.4
0 DIPTLPA lif ttAIOCLRA (IOT AL) 30.69 94.57 3?.61 4.89 40.69 19.04 8.1
0 ('ll!Put!Ot t 4 D A C
2 CHIkOfiutlID A L stPIL) 30.69 94.57 32.61 4.89 40.69 19.04 8.1

10TAL 404.73 660.48 559.00 375.00 501.80 68.65 100.0
D1ViHSIlf (11 Pulitt i 3.67 2.72 2.39 2.06 2.71 0.35
DIVt WSli f ( J FWillE l 0.01 0.68 0.57 0.54 0.65 0.06
ilut:LER OF 1AXA 23 16 18 14 29

AliOVL LOttPUILD tlSit1G SAllPlt IDS
191 192 193 194
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- . . .-. . . . - _ _ _ _ _ _ - - - _ _ . _ _ _ ._ ~ ..

f'") f% . m

'u) L.] .U
!!CRTtiERil It3DI Atla l'Uul1C SERVICE 4.0t1PAtts (49720)

BAILE( GEt4ERATIt4G PLAT 4T

200PL Al2;iott DEllSlif

REPLICATE REPORT

PC TC GC LOC
5 51 51 1 2 00

DURATlotl TOW SAtlP VOL WitID CURENT T Et1P
SID DATE Tit 1E D/II IAlliS C SD Ho SP D Uttt1S C SECil W T Sr'. DI CL SP DI AIR WAT DT TUR00 00t 3D DO PH SAlti P
Cal 6/14/80 1310 0 0.0 0 0.9 0.9 0.0 0 9.2 3 0.9 0 0 1 6 0 0.0 0 35.0 25.0 0 0.0 0 5.8 0.0 0.0 0
202 6/19/00 1310 0 0.0 0 0.9 0.9 0.0 0 9.2 3 0.9 0 0 1 6 0 0.0 0 35.0 25.0 0 0.0 0 5.8 0.0 0.0 0
203 6/14/80 1310 0 0.0 0 0.9 0 . '. 0.0 0 9.2 3 0.9 0 0 1 6 0 0.0 0 35.0 25.0 0 0.0 0 5.8 0.0 0.0 0
204 6/14/80 1310 0 0.0 0 0.9 0.9 0.0 0 9.2 3 0.9 0 0 1 6 0 0.0 0 35.0 25.0 0 0.0 0 5.8 0.0 C . f' 0

- REL
LS TAYA X S.E. AB%

1 2 3 4
0 OLIGOCHAETA (TOTAL) 0.60 0.0 0.0 0.0 0.15 0.15 0.1
0 inIDIDAL
1 litID10AE ILPIll 0.60 0.0 0.0 0.0 0.15 0.15 0.1
0 AR ACitt410 A ITOTAL) 0.60 0.0 0.0 0.0 0.15 0.15 0.1
0 PFOSI ICit A T A

19 firDRAC ARIlla ( LPIL I 0.60 0.0 0.0 0.0 0.15 0.15 0.1
0 CL A00CE R A ( 10T AL ) 106.83 139.43 159.67 54.77 115.19 22.89 72.2
0 LGSilitilD AE
1 DOS 11tl410AE ILPILI 44.08 67.47 ~/1.21 30.52 53.32 9.68 33.4
0 til:DOWIDAE
1 AL0t4A RECTAtlGULA 0.0 0.0 1.50 0.0 0.37 0.37 0.2
1 ALOt4A AI Fil4IS 0.0 0.0 0.0 0.42 0.10 0.10 0.1
1 AL0ttA GUITATA 2.42 3.37 6.00 0.42 3.05 1.16 1.9
1 CAllJIOCLRCUS RECTIROSTR15 1.21 4.50 1.50 0.0 1.80 0.90 1.1
1 Cil1DCRUS ILPILI 51.93 43.85 73.46 21.74 47.75 10.69 29.9
1 l'LEUWOXUS DElli!CUL ATUS 0.60 0.0 1.50 0.84 0.73 0.31 0.5
0 D Al l!!!!D A E
1 Sil10CEfilALUS ( LPIL) 0.0 2.25 0.0 0.0 0.56 0.56 0.4
1 CERIDO Al'Ilt41 A E L PIL I 6.04 16.87 2.25 0.84 6.50 3.63 4.1
0 SIDIDAE
1 DI A ril AtlOS0t1A (LPIll 0.60 1.12 2.25 0.0 0.99 0.48 0.6
0 OSTRAC0ilA (TOTAll 0.60 3.37 1.50 0.0 1.37 0.74 0.9
19 OSIPA000A IIPIL) 0.60 3.37 1.50 0.0 1.37 0.74 0.9
0 CottricA 410iAt1 30.80 60.72 23.99 30.52 36.51 8.22 22.9
0 CALAt40!DA (10!All

1 1 DI APTOttuS OPf GOt4EllSIS 0.0 4.50 0.0 0.0 1.12 1.12 0.7
1 DIAP10ltOS ILPIL) 0.0 0.0 0.0 0.42 0.10 0.10 0.1

_ 14 C AL AttoID A ( L PIL I 14.49 25.86 1.50 24.67 16.63 5.65 10.4
0 CICinP010A (10TAtt
1 LUQCt0PS ASILIS 0.60 2.25 0.75 0.0 0.90 0.48 0.6
1 lit 00CICLOPS EDAX 0.0 1.12 0.0 0.0 0.28 0.28 0.2
1 tiltoCtCLOPS 1f tM ARI! 0.60 0.0 0.0 0.0 0.15 0.15 0.1

14 CYCtr-POIDA (LPill 15.10 26.99 21.74 5.43 17.31 4.65 10.9
0 E PHEllE R0PI E R A tiOTAll 0.0 0.0 0.75 0.0 0.19 0.19 0.1

13 ErliEttCROriER A ( LP11.1 0.0 0.0 0.75 0.0 0.19 0.19 0.1
0 01P11RA IIEllAlOCLRA E TOTAL) 3.62 16.87 3.00 0.42 5.98 3.70 3.7
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f1GRittEPts llall Atla IV3L IC SERVICE CollPAtif (49720)

BAILLY GfilEWATIl4G Plat 1T

ZOOPL Atti;IOtt DLt4SI1Y

STAIIOtl PiPORT

- RLL
LS TAXA X S.E. At)%

19 20
1 f1LLOCTC LOPS ED AX 0.0 0.26 0.14 0.14 0.0
1 f tL Lo2 C L0i'S LIUK ARTI 0.50 0.15 0.37 0.22 0.1

14 CfCtbi'O!DA ilPILI 59.13 17.31 38.22 20.91 !!.6
0 ll2RPAC lif 0!D A t it)1 All
1 64,'fW LIILOIDA ILPIll 0.46 0.0 0.24 0.24 0.1
0 EPilf t;EROPILRA (IDIAll 1.95 0.19 1.07 0.8S 0.3

15 L i lit t1C RGP I( P A (LPIL) 1. % 0.19 1.07 0.88 0.3
0 OIPitR A ttIllA!OCER A ( IOTAL ) 40.69 5.43 23.33 17.36 7.1
0 CilIROttut TID A E
2 CalIR6itoiltDAE I LPIL l 40.69 5.93 23.33 17.36 7.1

TOTAL 501.00 159.% 330.67 171.14 100.0
DIVERSITV d ll PR ir1E l 2.71 2.q0 2.56 0.15
DIVER 51If I J IWI!!L 1 0.65 0.65 0.65 0.00
#6Ur:3LR Of IAXA 29 22 32

ADOVE COttPul[0 USIllG sat 1PLE IDS
191 192 193 194
201 .702 203 20e
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t40RillLPri IIIDI AllA PUDL IC St RVICE C0!!i'At4T 149720 )

D AIL E Y GLilLH AlltlG PL A!!I

ZCOPL AtII;10t4 DL4ISITT

ST AI!Otl RCl%T

- REL
LS TAXA X S.E. ADX

20
1 t1LLOCaCLOPS EDAX 0.14 0.14 -1.00 0.0
1 til'30C t CLOl>S L E Uh AR T I 0.37 0.37 -1.00 0.1

14 C ICI Di'01D A itPILn 33.22 30.22 -1.00 11.6
0 fl APPACIIC010 A I TOI Al i
1 ItARPACIICOIDA (LPILD 0.2e 0.?4 -1.00 0.1
0 E PittitiPDP i t R A (IOTAL I !.07 1.07 -1.00 0.3

13 [T ill!!L K hPI L H A (LPIll 1.07 1.07 -1.00 0.3
0 DIPl[RA tit tt t10CER L I TOT All 23.33 23.33 -1.00 7.1
0 Cit 1 pct 30flID AL

2 CillROttOf t!D AE ( LPIL ) 23.33 23.33 -1.00 7.1

TOTAL 350.67 330.67 -1.00 100.0
DIVtHSIlf ill PR!tif t 2.56 2.56 -1.00
DIttRSITf ( J PWillC ) 0.65 0.65 -1.00
14Ul;CLR Of IAXA 32 12
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1 DAILEY LIllERAllllG FLA!41
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!
j ZOOPLAra; Tota Dill 3!TV

$ITE ttMttlARf

- i

ALOVE COtti'UTED ULillG sat 1PLE IDS
171 172 173 174
101 100 183 184
191 192 191 194
201 202 203 204
211 212 213 214 f
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O O O
DHTHERtl It0IAt44 PUBLIC SERVICE COrtPAHf 449720)

AILEY CitiLR ATit4G PLAT 4T

00 PLAT 0(Tott DEt4SITV

PLICATE REPORT [

IC LC LOC
51 51 0 0 00

DURATIOtt TOW SAttP VOL WIto CURE t4T TEttP
10 DATE TIttE D/ti Ut4ITS C SD WO SP O Ut4ITS C SECH W T SC 01 CL SP DI AIR WAT B7 TUR80 LDtu DO PH SAtti P
11 11/17/80 1055 0 0.0 0 4.6 4.6 0.0 0 3.6 3 2.0 0 0 0 0 0 0.0 0 5.0 6.0 0 0.0 0 12.4 0.0 0.0 0
12 11/17/80 1055 0 0.0 0 4.6 4.6 0.0 0 3.6 3 2.0 0 0 0 0 0 0.0 0 5.0 5.6 0 0.0 0 12.4 0.0 0.0 0
13 11/17/80 1055 0 0.0 0 4.6 4.6 0.0 0 3.6 3 2.0 0 0 0 0 0 0.0 0 5.0 6.0 0 0.0 0 12.4 0.0 0.C 9
14 11/17/80 1055 0 0.0 0 4.6 4.6 0.0 0 3.6 3 2.0 0 0 0 0 0 0.0 0 5.0 6.0 0 0.0 0 12.4 0.0 0.0 0

- REL
B TAXA X S.E. ABX

1 2 3 4
3 CLAU0CERA (10TAL) 388.89 23111.10 18148.14 18444.43 15023.14 5008.72 44.8
3 LOSilIllID AE
1 B05ttit410AE E LPILI 0.0 20666.66 17592.59 16888.88 13787.03 4668.29 41.1 ,

O D APtit410 AE '

1 D APit 41 A RETROCURVA 111.11 2000.00 185.19 1333.33 907.41 459.24 2.7
1 DAI'It:41 A ( LPIL) 222.22 0.0 0.0 0.0- 55.56 55.56 0.2
0 HOLOPEDIDAE
I tt0LOPEDIUt1 GIEDERUN 55.56 444.44 370.37 222.22 273.15 85.99 0.8
0 COPEP00A ITOTall 122:2.21 22888.88 16296.29 22666.66 18518.51 2596.29 55.2
0 CAL AliODA (10 TALI
1 DI APTottus OREGot4Et4 SIS 333.89 444.44 555.56 444.44 458.33 34.95 1.4
1 DIAPI0tOS ASHLAt40! 222.22 444.44 370.37 0.0 259.26 97.99 0.8
1 DI APIOttuS PALLIDUS 0.0 222.22 0.0 0.0 55.56 55.56 0.2
1 DIAPibtOS SICILIS 106.67 0.0 370.37 666.67 300.93 143.52 0.9
1 DIAPIOtOS HItAJTUS 111.11 0.0 0.0 0.0 27.78 27.78 0.1
1 EPISCil 1RA L ACUSTRIS 166.67 444.44 370.37 666.67 412.04 103.21 1.2
4 CALAIMIDA (LPIL) 2111.11 3333.33 4074.07 4444.44 3490.74 514.62 10.4
0 C1'CLOPOIDA (10T ALI
1 CICLOPS BICUSPIDATUS THCitASI 611.11 3111.11 740.74 2444.44 1726.85 622.39 5.1
4 CYCLOPOIDA ( LPIL) 8444.44 1488S.88 9814.81 14000.00 11781.03 1570.07 35.1

OTAL 12611.08 45999.96 34444.41 41111.08 33541.63 7367.77 100.0
IVERSITY IH FRIttE l 1.71 2.08 1.91 2.11 1.95 0.09
IVERSIT r ( J FRIt1E l 0.49 0.67. 0.58 0.67 0.59 0.04
- CER OF TAXA 11 10 10 9 13

.BOVE CortPUIED USItG sat 1PLE IDS
11 12 13 14

DATE 03/09/81
PAGE NO 1

T600AGUA 9/28/77



GRTHt Ria Ital! AtiA PUGL !(. SLPVICE CGt1PAf4Y I49/201

D AllE t G& lit R Allt3G PLAf 4T

200 PLAT * Tota OttaSlit

RLPLIC41E REPORT

PC 1C GC LOC
5 51 51 0 0 00

OtN A TIOtl 10W SAMP VOL WilO LUREllT T EttP I

SID DATE T Itti D/tt UtiliS C SD WO SP D LAIITS C ![CH H T SC DI CL SP DI AIR WAT BT TURBD C000 DO Pit SAlti P

21 11/1//80 1005 0 0.0 0 9.1 9.1 0.0 0 7.1 3 2.0 0 0 0 0 0 0.0 0 4.0 7.0 0 0.0 0 12.6 5 ,0 0.0 0

22 11/17/80 1005 0 0.0 0 9.1 9.1 0.0 0 7.1 3 2.0 0 0 0 0 0 00 0 4.0 7.0 0 0.0 .0 12.6 0.0 0.0 0
23 11/17/60 1005 0 0.0 0 9.1 9.1 0.0 0 7.1 3 2.0 0 0 0 0 0 L.J 0 4.0 7.0 0 0.0 0 12.6 0.0 0.0 0

2% 11/17/60 1005 0 0.0 0 9.1 9.1 0.0 0 7.1 3 2.0 0 0 0 0 0 0.0 0 4.0 7.0 0 0.0 0 12.6 0.0 0.0 0
- REL

LS TAXA X S.E. AB%
1 2 3 4

0 CLADOCERA 110 Tall 9126.75 11943.66 11267.60 12957.74 11323.94 810.56 36.0
0 bOSM1HIDAE
1 bOSt11ti!D AE E LPIll 8901.40 11267.60 9S02.81 12845.07 10704.22 864.26 34.0
0 D A PHt4ID A E

1 DAPHillA GAllAIA MLHOOTAE 0.0 0.0 563.33 0.0 140.85 140.85 0.4

1 DAIUtlIA REIROCURVA 225.35 563.38 450.70 112.68 338.03 102.86 1.1
6 DAPHti!A (LPill 0.0 0.0 450.70 0.0 112.60 112.63 0.4

0 HolGPEDIDAE
1 HOLOPEDIUM GIEDERutt 0.0 112.68 0.0 0.0 28.17 23.17 0.1
0 COPEPODA 4IOIALI 21633.79 19605.62 20169.00 19154.92 20140.83 539.15 69.0
0 CALAHOIDA IIDIAll
1 DI APluf ttl5 ORtGotttt4 SIS 450.70 338.03 338.03 112.66 309.86 70.89 1.0

i OIAPIONUS A5HLANul 333.03 501.91 563.38 338.03 535.21 133.12 1.7
1 DIAPIOi!US SIC 1LIS 676.00 703.73 563.38 333.03 591.55 96.22 1.9
1 DI APlottuS tilitului 0.0 225.35 0.0 0.0 56.3% 56.34 0.2
I [UR eitt!OR A Af fitalS 112.68 0.0 0.0 0.0 28.17 28.17 0.1
1 EPISCHURA LALUS1RIS 0.0 225.35 112.68 333.03 169.01 72.75 0.5

lb C AL Att010 A ( LPIll 5185.09 2929.58 30%2.25 1690.14 3011.27 725.13 10.2
0 C)CLOPOIDA ITOTAll
1 C *CLul's DICUSPID AIUS TH0(1 ASI 2140.6% 1802.82 1352.11 1915.49 1802.62 165.85 5.7
1 sFOC) CLOPS PRASItiUS t1EXICAt44 0.0 0.0 0.0 112.68 23.17 23.17 0.1'

It CICt0POIDA (LPill 12732.39 1239%.36 14197.18 14309.85 13408.44 493.29 42.6

TOTAL 30760.54 31544.27 31436.59 32112.66 31464.77 277.43 100.0
DIVERStif (H PWittEl 2.11 2.20 2.15 1.81 2.07 0.09
DIVERSITY IJ PRittLI 0.67 0.64 0.62 c.54 0.62 0.03
f.Ut:3ER OF 1 AV A 9 11 11 10 15

" ABOVE CottPUIID USIt4G S utPLE IDS
21 22 23 2%

DAIE 03/09/81
PAGE IR) 2
fo00AGUA 9/08/77
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HORTHERil INDIAt4A PUBLIC SERVICE COttPAttf (49720)

BAILEY. GLilERATit4G PL At4T

ZOOPL AltiTott DENSIT f

REPLICAIE REPORT

PC TC CC LOC
551510000

; DURATiote 104 SAltP VOL Will0 CURElli T EllP
' SID DATE TittE D/14 UtilTS C SD WD SP D UllIIS C SECH W T SC DI CL SP DI AIR WAT OT TUNED cot 1D DO PH SALH P

31 11/17/60 855 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 0 0 0 0.0 0 3.0 7.5 0 0.0 0 12.4 0.0 0.0 0
32 11/17/80 85S 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 0 0 0 0.0 0 3.0 7.5 0 0.0 0 12.4 0.0 0.0 0
33 11/17/60 855 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 0 0 0 0.0 0 3.0 7.5 0 0.0 0 12.4 0.0 0.0 0

d 34 11/17/80 855 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 0 0 0 0.0 0 3.0 7.5 0 0.0 0 12.4 0.0 0.0 0
- REL

LS TAXA X ? '. ABX'

1 2 3 4
0 CLADOCERA (TOTALI 3966.38 3831.93 4773.10 3428,57 4000.00 281.90 21.7
0 B05ttill!D AE
1 BOSttIt4IDAE ( LPILI 3831.93 3361.34 4302.52 2823.53 3579.83 316.96 19.4
O DAPHillDAE,

1 DAPlil4I A GALEAT A IIDIDOTAE 67.23 0.0 139.45 268.91 117.65 57.41 0.6
j 1 DAritti! A REIROCURVA 67.23 268.91 134.45 201.68 168.07 %3.39 0.9 .

i 6 D A PHill A ( L PI L I 0.0 201.68 201.68 134.45 134.45 47.54 0.7 '

O COPEPOUA (IOTALI 14924.36 11563.02 17210.07 14184.86 14470.57 1163.55 78.3
0 CAL At401D A ( TOT AL I
1 DI APIGiluS OREGOttEliSIS 403.36 470.59 470.59 336.13 420.17 32.18 2.34

! 1 DI Aprottus Adit AtiDI 1075.63 605.04 1344.54 1210.08 1058.82 160.91 5.7
1 DIAPICilu3 SICIllS 605.04 134.45 537.81 268.91 386.55 111.06 2.1
1 DI APIOrlus t11t4UluS 67.23 134.45 268.91 201.63 168.07 43.39 0.9
1 EURY 1EttOR A AI F It415 67.23 0.0 0.0 0.0 16.81 16.81 0.1

1 1 EPISCHURA LACUSTRIS 67.23 0.0 134.45 0.0 50.42 32.16 0.3
14 CALAttotDA ILPILD 2689.07 2285.71 3092.44 3092.44 2789.91 193.09 15.1

0 CICLOPOIDA ITOTAll
1 CICLOPS DICUSP10ATUS TH0ttASI 806.72 537.81 1344.54 672.27 840.3"+ 176.80 4.5

l 1 TPOPOC) CLOPS FR ASIllUS HEX 1CAHA 67.23 67.23 67.23 336.13 134.45 67.23 0.7
1 14 CYCLOP010A ILPILD 9075.62 7327.73 9549.57 8067.22 8605.04 573.73 46.6
a

TOTAL 18890.73 15394.94 21983.16 17613.42 18470.56 1375.65 100.0
DIVERSITY (H FRIllE l 2.26 2.24 2.42 2.43 2.34 0.05
DIVER $11f aJ I:RittEl 0.61 0.65 0.65 0.68 0.65 0.01
lauttDER OF T AXA 13 11 13 12 l'a

| ABOVE CutlPUT[D USIhG SAtlPLE IDS
j. 31 32 33 34

DATE 03/09/81
PAGE tio 3
T600 AQUA 9/28/77
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23)RillERt1 ItXJ1 AllA PUBLIC SENVICE cot 1 pat 4Y I497203

DAILEY GEf4ERATIl4G PLAtti

IOOPLAt310tl Dit4LITY

ST ATICt1 REI'OR T

- REL
LG TAXA X S.E. ABX

1 2 3
0 CtADOCLRA (105ALI 15023.14 11323.94 4000.00 10115.69 3238.95 36.4
0 it0Lillt410 AE
1 00Lt11tlIDAE 4 t PIL ) 13767.03 1070's.22 35 r9.83 9357.02 3022.58 33.6
0 D Arit:11D AL
1 DAPliteI A GALE AT A 11EtOOTAE 0.0 140.85 117.65 86.16 43.60 0.3
1 DAIPt41 A I!E1POCtlRVA 907.41 338.03 168.07 471.17 223.57 1.7
1 OAPitt41A tLPILI 55.56 0.0 0.0 18.52 18.52 0.1
6 D Arhtil A ( LPIL I 0.0 112.68 134.95 82.38 41.67 0.3
0 st0LOILO1DAE
1 liot 0PLDItr' GIEDERUt1 273.15 28.17 0.0 100.44 86.74 0.4
0 COPEPODA (10i All 185k8.51 20140.83 14470.57 17709.97 1686.05 63.6
0 CALAl401DA ITOTAL)
1 DI APlot!US OREG0ttEt3 SIS 458.33 309.86 420.17 396.12 44.52 1.4

1 DIAPionus ASiiLA!DI 259.26 535.21 1058.82 617.76 234.48 2.2
1 DIAPIONUS FALLIDUS 55.56 0.0 0.0 18.52 18.52 0.1

1 DIAPlul4US $1CIllS 300.93 591.55 386.55 426.34 86.22 1.5
1 DI APIGitu1 tillM10S 27.76 St. ,34 168.07 84.06 42.80 0.3
1 (LM r1EllORA Af f It4IS 0.0 28.17 16.81 14.99 8.18 0.1
1 EPISCalu2A t ArtJSIRIS 412.04 169.01 50.42 210.49 106.93 0.8

16 C A L AllalD A ttPILI 34a0.74 3211.27 2789.91 3163.97 203.69 11.4
0 CI C loi'010 A (10 Tall
1 01010P5 UICUSPIDAluS THOttAST 1726.85 1802.82 840.34 1456.67 304.95 5.2
1 Tk0e'0CIC10Pb I RASillUS 81EXICAllA 0.0 28.17 134.45 54.21 6' 94 0.2

16 CVCt0P010A (LPIL) 11787.03 13403.44 8605.04 11266.64 l'60.81 40.5

TOTAL 33541.63 31464.77 18470.56 27825.65 4715.81 100.0
DIVERSITY (11 PRI!!L i 1.95 2.07 2.34 2.12 0.11
DIVLPSITY (J IUI!1L I 0.59 0.62 0.65 0.62 0.02
trurtCER OF TAXA 13 15 14 16

ACOVE CottPUTLD U5111G SartFLE IDS
11 12 13 14
21 22 25 24
31 32 33 ?4

DATE 03/07/81m
P/ 91 f 40 4
16V0 AQUA 9/28/77
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llORTHERil llA)IAlla PUDLIC SERVICE Cot 1 Patty (49720)

DAILEY CLittRATIl4G PL At4T

200PLAtlK10t1 DEllSITY

REPLICATE REPORT

'
PC TC GC LOC
5 51 51 0 0 10

DURAT10tl TOW SAMP VOL Hilt 0 CURElli T Et1P
SID DATE TIME D/tl Uti!TS C SD WD SP D Utills C SECil W T SC DI CL SP DI AIR HAT di TURBD COtID DO Pit SAtle P.,

41 11/17/80 1138 0 0.0 0 4.6 4.6 0.0 0 3.6 3 1.5 0 0 0 0 0 0.0 0 5.0 7.5 0 0.0 0 13.2 0.0 0.0 0
42 11/17/80 !!33 0 0.0 0 4.6 4.6 0.0 0 3.6 3 1.5 0 0 0 0 0 3.0 0 5.0 7.5 0 0.0 0 11.2 0.0 0.0 0
93 11/17/80 1113 0 0.0 0 4.6 4.6 0.0 0 3.6 3 1.5 0 0 0 0 0 0.0 0 5.0 7.5 0 0.0 0 11.2 0.0 0.0 0
44 11/17/80 1138 0 0.0 0 4.6 4.6 0.0 0 3.6 3 1.5 0 0 0 0 0 0.0 0 5.0 7.5 0 0.0 0 11.2 0.0 0.0 0

- REL
LS TAXA X S.E. ABX

; 1 2 3 4
0 CLAuoCERA ITOTAL) 3361.11 13999.99 14555.54 13703.68 11405.08 2687.13 54.0

I 0 COSillt4ID AE
1 CO5itINIDAE ILPIL) 3277.78 13777.77 13222.22 12962.96 10810.18 2516.55 51.2
O CHIDORIDAE*

- 1 CHiDORIDAE (LPIL) 0.0 0.0 111.11 0.0 27.78 27.78 3.1
'

0 DAPHt41DAE
4 1 DAPHilIA GAIEA1A HENDOTAE 0.0 0.0 444.44 0.0 111.11 111.11 0.5

1 D APHill A REIROCURVA 0.0 0.0 0.0 246.91 61.73 61.73 0.3
1 D AP16141 A (LP1Li 0.0 0.0 222.22 246.91 117.28 67.90 0.61

j 0 It0LOPEDIDAE
1 tiOLOPEDIUlt GIBBERUN 83.33 222.22 555.56 123.46 246.14 107.19 1.2,

i 6 CL ADOCER A I LPit ) 0.0 0.0 0.0 123.46 30.86 30.86 0.1
0 COPLi'ODA ETOTALI 3222.22 13666.66 9999.99 11975.30 9716.04 2290.60 46.0<

0 CALANOIDA (10TAL)
'

1 DI APTGiltl3 CREGotlEllSIS 55.56 222.22 111.11 246.91 158.95 45.!? 0.8
1 DI APIO11US ASHL AllDI 277.78 2000.00 555.56 1461.40 1078.70 400.64 5.1-

1 DIAPionUS SIC 1LOIDES 0.0 111.11 0.0 0.0 27.78 27.78 0.1
1 DIAPIOttus SICILIS 83.33 0.0 0.0 370.37 113.43 87.87 0.5a

! 1 DI AP10!!US tittlu1US 111.11 333.33 111.11 370.37 231.48 69.91 1.1
1 EPISCtlURA LACUSTRIS 138.89 666.67 444.44 0.0 312.50 150.18 1.5,

14 CALAtlOIDA (LPIL) 1055.56 3111.11 3888.89 3827.16 2970.68 662.32 14.1,

0 CYCLOPOLDA 11DTAll
i 1 CYCLOPS DICUSPIDATUS IllottASI 111.11 1222.22 1000.00 493.83 706.79 250.30 3.3

1 1ROPOC1 CLOPS PR ASItIUS HEXICAtl4 27.78 111.11 0.0 123.46 65.59 30.49 0.3
14 CYCLOPOIDA EtPIL) 1361.11 5688.89 3838.89 5061.73 4050.15 985.78 19.2

1 TOTAL 6583.32 27666.64 24555.53 25678.97 21121.11 4888.42 100.0
'

_ DIVERSITY til 6 RittE l 2.15 2.19 2.14 2.20 2.17 0.01
DIVERSITI (J PR11tEl 0.62 0.63 0.60 0.59 0.61 0.01

i llOMBER OF TAXA 11 11 12 13 17
.

ADOVE COttPuliD US1t1G SAtlPLE IDS
41 42 43 44

DATE 03/09/81
PAGE il0 5.

- 1600 AQUA 9/28/77
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IC) Rill [Ri1 IllDI AllA POOL IC SERVICE CottPAtlt (49/201

BAILE T CLillR AlltK PL At4T

2DOPL AtGIOte DLilSITV

REPLIC A1E REPORT

PC TC GC LOC

5 51 51 0 0 10
DUR A T Iota TOW SAtiP VOL Wit 40 CURElli If t1P

SID DAIE TIttC D/14 LA411S C 50 HD SP O UtlIIS C SECil 64 T SC DI CL SP DI AIR 64 A T BT TURbD CotaD 00 Pit SAU4 P
51 11/17/80 1210 0 0.0 0 9.1 9.1 0.0 0 7.1 3 1.5 0 0 0 0 0 0.0 0 6.0 7.5 0 0.0 0 11.9 0.0 0.0 0
52 11/17/c0 1210 0 0.0 0 9.1 9.1 0.0 0 /.1 3 1.5 0 0 0 0 0 0.0 0 6.0 7.5 0 0.0 0 11.9 0.0 0.0 0
53 11/1//u 0 1210 0 0.0 0 9.1 9.1 0.0 0 7.1 3 1.5 0 0 0 0 0 0.0 0 6.0 7.5 0 0.0 J 11.9 0.0 0.0 0
54 11/1//eu 1010 0 0.0 0 9.1 9.1 0.0 0 7.1 3 1.5 0 0 0 0 0 0.0 0 6.0 7.5 0 0.0 0 11.9 0.0 0.0 0

- REL
LS TAXA X S.E. ABZ

1 2 3 4
0 CLCDOCER A (10 Tall 11187.11 6197.18 8450.70 7774.64 8402.41 1S41.39 37.3
0 LO5f tItilDA E
1 ELOSilitilD AE E LPlL a 9255.53 5070.42 7774.64 6535.21 7158.95 890.96 31.8
0 Dai'tIUID A E
1 DAPHillA REIROCURVA 965.79 450.70 450.70 708.75 663.98 128.33 2.9
1 D Arlit tI 4 IULEX 60.48 0.0 0.0 0.0 20.12 20.12 0.1
1 D APittil A (LPILI 729. 15 0.0 0.0 338.05 265.59 172.43 1.2
6 DartillI A ( LPIll 0.0 450.70 225.35 0.0 169.01 107.88 0.7
0 HOLOPLDIDAC
1 140L 00001011 GIPDE RUti 160.97 225.35 0.0 0.0 96.5S 57.29 0.4
6 CLADOCLHA (tPIll 0.0 0.0 0.0 112.68 28.17 28.17 0.1
0 COPEl'00 A ( 10 5 Al. B 20040.23 11154.93 11943.65 13403.45 14136.81 2002.42 62.7
0 CAL At401D A (10TAl l
1 DI APlotlUS ORECCl4EtiSIS 965.79 225.35 563.38 225.35 494.97 176.01 2.2
1 DIAPlottOS ASHLAttu! 885.31 901.41 1517.40 1690.1e 1263.58 215.01 5.6
1 DIAPiotius SICILIS 563.38 0.0 112.68 a.0 169.01 134.11 0.7
1 DI APIOrt03 IlltiUIUS 80.48 0.0 112.68 112.68 76.46 26.59 0.3
1 EUR e llitoR A Af f Illis 0.0 112.68 0.0 0.0 28.17 28.17 0.1
1 EP15CilVR A L ACU3 TRIS 0.0 225.35 112.68 0.0 34.51 53.94 0.4

14 CABAth'.DA (LPitt 3058.35 1002.82 2140.84 2028.17 2257.54 276.03 10.0
0 CICLONIDA ITOTAll
1 CICLOPS DICUSPIDATUS THOt1ASI 1529.17 450.70 1014.08 1352.11 1086.52 237.34 4.8
1 TROPOC1 CLOP 5 PRASIt!US ltEXICAtiA 160.97 0.0 112.68 112.68 96.58 34.15 0.4

le CYCLOPOIDA 4LPILi 12796.77 7436.62 6197.18 7887.32 8579.47 1450.46 38.1

TOTAL 31227.33 17352.10 20394.35 21183.08 22539.21 3011.49 100.0
DIVERS!1 r ill PRIt1E l 2.40 2.31 2.40 2.38 2.37 0.02

.DIVLRSITY ( J l'RIlll a 0. t,5 0.67 0.67 0.69 0.67 0.01
t;UiCLR Of IAXA 13 11 12 11 16

AI,0VE Curli UTED U",ltlG SAttPLL IDS

51 52 55 5*

DAIL 03/09/81
PACE t10 6

/ ,, it,0 0 AQUA 9/28/77
.
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FICRitiLRt1 IIIDI AllA PLELIC SERVICE C0ttrAtif 149720)

DAILET CEt4ERATING PLAT 3T
'

200PLAtX10f4 DLHSITY

REPLICA 1E REPCRI

FC TC CC LOC
5 51 51 0 0 10

DURAT10t4 TOW sat 1P VOL HIllD CURLt4T TEMP
SID DATE tit 1E D/t4 Ut4Ils C 50 L.o SP D UtstIS C SECH H T SC DI CL SP DI A!9 WAT BT 11880 00t3D 00 PH SAL)4 F
61 11/17/80 1300 0 0.0 0 15.2 15.2 0.0 0 11.9 3 1.5 0 0 0 0 0 0.0 0 7.0 6.5 0 0.0 0 10.8 0.0 0.0 0
62 11/17/80 1300 0 0.0 0 15.2 15.2 0.0 0 11.9 3 1.5 0 0 0 0 0 0.0 0 7.0 6.5 0 0.0 0 10.8 0.0 0.0 0
63 11/17/60 1300 0 0.0 0 15.2 15.2 0.0 0 11.9 3 1.5 0 0 0 0 0 0.0 0 7.0 f5 0 0.0 0 10.8 0.0 0.0 0
64 11/17/80 1300 0 0.0 0 15.2 15.2 0.0 0 11.9 3 1.5 0 0 0 0 0 0.0 0 7.0 6.5 0 0.0 0 10.8 0.0 0.0 0

- REL
LS TAXA X S.E. 40%

1 2 3 4
0 CLADOCER A ( TOTAL) 3159.66 3745.50 2521.01 3649.46 3268.91 280.36 19.6
0 000!11t4101E
1 005111ttIDAE (LPIL) 3025.21 3361.34 2016.81 2881.15 2821.13 286.36 16.9
0 D APlifilD A E
1 O APlitlI A GALE ATA 11ENDOTAE 0.i 0.0 165.07 288.11 114.05 70.26 0.7
1 D APittlI A RETROCURVA 134.45 288.11 252.10 283.11 240.70 36.42 1.4
1 D APitt4I A E LPIL) 0.0 6.0 84.03 0.0 21.01 21.01 0.1
6 DAFittlI A 4 LPIL) 0.0 0.0 0.0 192.08 48.02 48.02 0.3
6 CLADOCERA (LPILI 0.0 96.04 0.0 0.0 24.01 24.01 0.1
0 COPLPODA ITOIALi 10689.06 14597.82 13697.47 14597.83 13395.54 926.78 80.4
0 CAL ANDIDA (TOTAL )
1 DI APIOl1US ORE 0014EllSIS 403.36 480.19 1008.40 576.23 617.05 135.16 3.7
1 DIAPIDi105 A5HLAt DI 1344,54 1344.54 2941.18 2008.68 1959.78 385.3S 11.8
1 DI APT 0ffuS SICILIS 316.13 192.08 0.0 0.0 132.05 81.71 0.8
1 DIAP10r1US tilliUTUS 67.23 384.15 89.03 192.08 181.87 72.88 1.1

14 CALAt4010A (LPIll 3025.21 4033.61 3865.55 3 361. 3 'e 3571.43 231.41 21.4
0 CsCLOFO*)A ITOTAL)
1 CICLOPS DICUSPIDA1US THOt1AST 1008.40 672.27 924.37 1536.61 1035.41 181.69 6.2
1 TROPOCtCLOPS FRASIllUS t1EXICAt4A 67.23 96.04 84.03 0.0 61.82 21.44 0.4

14 C1ClOPOIDA ELPIL) 4436.97 7394.95 4789.91 6722.68 5836.13 722.73 35.0

TOTAL 13048.72 18343.30 16218.46 18247.27 16664.44 1058.74 100.0
01VERSITY Itt IRIt1El 2.51 2.41 2.60 2.55 2.52 0.04
DIVERSIT V i J l'R1tlE l 0.7s 0.70 0.75 0.77 0.74 0.02
ftUMDER OF TAXA 10 11 11 10 13

' AE0VE Cor1PUIED USittG Sat 1PLE 105
, 61 62 63 64

DATE 03/09/81
PAGE E80 7
1600 AQUA 9/28/77

2
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t40RTHIRil IllOI Atla PLlut!C $LRVILE CO.tPAll( 449720)

DAllty Glitt R AllllG PL At.I

200PL AtK10ll DLt4Sli f

STA11Gil REPOili

- REL
LS 1AXA X S.E. AD%

4 5 6
0 CLA00CIRA 110!At) 11405.08 8402.41 3268.97 7692.13 2375.41 38.3
0 LOLL 11t410 A E

1 00SilitlID AE ( LPIL) 10810.18 7158.95 2821.13 6930.08 2309.08 3'e . 5
0 CillDURIP ' E
1 Cit:DORID AE ( LPit i 27.78 0.0 0.0 9.26 9.* 0.0
0 D APlill!D AE
1 D AhlilI A GAL E A1 A Ittt100TAE 111.11 0.0 !!4.05 75.05 37.54 0.4
1 UArtill! A RL TROCURVA 61.73 465.98 240.70 322.14 178.56 1.6
1 D AP1till A l'UL LX 0.0 20.12 0.0 6.71 6.71 0.0
1 D APlillI A (IPIL) 117.28 265.59 21.01 134.63 71.14 0.7
6 DAPlill!A ILPIL) 0.0 169.01 48.02 72.34 51.28 0.4
0 110LOPt DID AE
1 ilOLOPLDIUtl GibCERUt1 246.14 96.58 0.0 114.24 71.60 0.6
6 CLADOCLRA ttPill 30.86 28.17 24.01 27.68 1.99 0.1
0 ColLPODA (10 Tall 9716.04 14136.81 13395.54 12416.13 1366.90 61.7
0 CALAlk)IDA (lulAL)
1 DI APIOttOS OREC0!1tf4S13 158.95 491.97 617.05 423.66 136.96 2.1
1 DIAPICt1US ASHLANDI 10/8.70 1263.b8 1959.78 1434.02 268 24 7.1
1 DIAPl6ttuS SICit010ES 27.78 0.0 0.0 9.26 9.26 0.0
1 DIAPIOliUS SIClllS 113.43 169.01 132.05 138.16 16.34 0.7
1 DI APlotitlS tt!!iUills 2 31.4 : 76.46 161.87 163.27 45.71 C.8
1 LUR eit!IGR A Af f IllIS 0.0 28.17 0.0 9.39 9.37 0.0
1 L PI!,Cllu;1 A L A(.USIRIS 312.50 6 e . 51 0.0 132.34 93.33 0.7

14 C A L /.fl010 4 (LPill 2970.68 2257.54 3571.43 2933.22 379.75 14.6
0 CsCLOPOIDA llOTAL)
1 LICloi5 DICUSPIDAIUS THut1ASI 706.79 103o.52 1035.41 9e2.91 118.98 4.7
1 1POPOC) CLOPS IRASIl4US ItEXICAtlA 65.59 96.58 61.80 74.66 11.01 0.4

14 CICl0l'OIDA ELPIll 4050.15 8479.47 5830.13 6155.25 1337 ^0 30.6

TOTAL 21121.11 22539.21 16664.44 20108.25 1769.90 100.C
DIVERS 11f (11 PRiflE ) 2.17 2.37 2.52 2.35 0.10
DIVERS 111 d .1 Ut!!!E l 0.61 0.67 0.74 0.67 0.04
i;UltbER Of TAXA 17 16 13 19

ACOVE CollPUILD USIllG sat 1PLE IDS
91 42 93 4w.

bl 52 53 54
61 62 63 64

UAIE 03/09/81
PAGE IK) 8
le00 AQUA 9/28/77
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140R T HLRt r ItiDI At44 PUDLIC SERVICE C0!! Pall) 1497203

It AILE Y GLletRAIII G PL Atli

lOOPL AtX1D*l DLt4Slif

REPLICATE FEPORT

PC TC GC LOC
5 51 51 0 0 20

DURAT10tl TOW SAtlP VOL Wit 4D CURENT Tit 1P
SID DATE Tlt1E D/II LA4115 C SD WD SP O Uti1IS C SECH W T SC DI CL SP D1 AIR WAT BT TURDD CotJD DO PH SAtte $'

101 11/17/80 1750 0 0.0 0 0.0 0.0 0.0 0 2.8 3 0.0 0 0 0 0 0 0.0 0 6.0 10.5 0 0.0 0 10.0 0.0 0.0 0
102 11/17/80 1750 0 0.0 0 0.0 0.0 0.0 0 2.9 3 0.0 0 0 0 0 0 0.0 0 6.0 10.5 0 0.0 0 10.0 0.0 0.0 0
103 11/17/n0 1750 0 0.0 0 0.0 0.0 0.0 0 2.8 3 e. 0 0 0 0 0 0 0.0 0 6.0 10.5 0 0.0 0 10.0 0.0 0.0 0
104 11/17/80 1750 0 0.0 0 0.0 0.0 0.0 0 2.7 3 0.0 0 0 0 0 0.0 0 6.0 10.5 0 0.0 0 10.0 0.0 0.0 0

- EEL
LS TAXA X S.E. AB%

1 2 3 4
0 ClllD ARI A (10 Tall 214.29 0.0 109.89 148.15 118.08 44.88 0.9
0 1810R0/04

19 lisDR A t tPIll 214.29 0.0 109.89 0.0 81.04 51.41 0.6
1 H DRA ELPIll 0.0 6.0 0.0 148.15 37.04 37.04 0.3
0 14Et1A1GDA E lOI All 0.0 0.0 00 74.07 18.52 18.52 01
1 t!Lt1A10DA ILP1LI 0.0 0.0 0.0 79.07 18.52 18.52 0.1
0 AtitilLID A I TOT AL) 71.43 0.0 0.0 0.0 17.06 17.86 8.1
1 Altt1EllDA E LP1L) 71.43 0.0 0.0 0.0 17.86 17.86 0.1
0 CL A00CE RA (101 All 9785.70 11793.10 7472.51 10444.42 9873.93 902.92 72.5
0 E 0!!!!ilID A E
1 005tilitIDAE (LPILI 8785.71 11310.34 6373.62 9037.04 8876.68 1009.21 65.2
0 CHvDOPIDAE
1 Cil1DORIDAL tLPILI 0.0 0.0 0.0 74.07 18.52 18.52 0.1
0 D APillilD A E
1 DatutIIA CALEATA litt00TAE 285.71 275.86 274.75 296.30 283.15 5.03 2.1
1 D Al'Util A RL1HOCURVA 142.86 206.90 219.78 513.52 272.01 83.87 2.0
1 DArlit!!A PULEX 142.8o 0.0 0.0 74.07 54.23 34.32 0.4
6 D APittil A (LPILI 192.80 0.0 219.78 74.07 109.18 47.01 0.8
0 HotDitDIDAC
1 ilOL DPEDIUt1 GIODERut1 285.71 0.0 384.62 296.30 241.66 83.55 1.8
6 CLA00CERA ILPIL) 0.0 0.0 0.0 74.07 18.52 18.52 0.1
0 COPEPODA (IDI AL i 4285.71 3103.45 2472.53 4518.52 3595.05 485.76 26.4
0 CALAfl0!DL (101ALi
1 DI APIOlais OREGDtlEllSIS 71.43 68.97 109.89 74.07 81.09 9.66 0.6
1 DI AP10t1US ASitL At4DI 285.71 137.93 54.95 74.07 138.17 52.28 1.0
1 DIAPIOrlos SICILIS 0.0 0.0 0.0 79.07 18.52 18.52 0.1
1 DI APictitiS t11ttuTUS 0.0 0.0 59.95 0.0 13.74 13.74 0.1

_ 1 LPISCl!UR A L ACUS 1RIS 140.06 137.95 109.89 74.07 116.19 15.80 0.9
14 C At tikilDA ( L P1L i 1317.14 758.62 824.18 1333.33 1068.32 160.51 7.8

0 CaCLOPOIDA (IGIAL)
1 C tCLOPS DICUSPID ATUS Itt011Abt 428.57 413.79 439.56 1111.11 59*.26 171.03 4.4

14 C1CLOPOIDA ItPILb 2000.00 1586.21 879.12 1777.78 1560.78 292.44 11.5

10 i A L 14357.12 14896.54 10054.93 15185.14 13623.43 1201.81 100.0
DivtRS11Y til I Riitt i 2.07 1.36 P.00 2.18 1.92 0.19

_ DIVERS 11Y E J PRiitt I 0.54 0.43 0.56 C 33 0.52 0.03
-tRM10ER OF T AXA 19 9 13 17 19

DATE 03/09/81
PAGE HO 9
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IIORittERil 1601 Atla IV3LIC SERVICE cot 1 pat 4( v 49 /20 )

DAILL( Of teLP AlltiG PLAtli

ZOOf'L Al&.1014 DEllSII(

. RLPL IC ATE Rt 6'ORI
!
l

- REL
LS TAXA X S.E. AD%

1 2 3 4

ACOVE CO 1PUIED USIllG sat 1PLE IDS,

101 102 103 104

DAIE 03/09/81
FAGE il0 10

!

! T600 AQUA 9/28/77
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1

i ll0RTHEPti It3DI Atl4 PUDLIC SERVICE CuttPAlif (49720 )
7

j BAf tEY GLtJtRATING PLANT
1

j ZOOPLAt(Kiott DENSlif

ST ATI0tl Rt s' ORT
4

- REL
j L'i 1AXA X S.E. AST
; 10

0 Ct4IDARIA tlOTAll 118 98 118.08 -1.00 0.9
0 HIDRO204

- 19 HIDRA ItPIll 81.04 81.04 -1.00 0.6
1 1 HtDRA ( LPill 37.0ce 37.04 -1.00 0.3 ,

'
i 0 flErl410GA IIOI All 18.50 18.52 -1.00 0.1

1 18LilA100A 4 LPILi 18.52 18.52 -1.00 0.1
0 AfillE t ID A (IOTALi 17.86 17.86 -1.00 0.1

'

1 Ataat.tIDA ILPIll 17.86 17.66 -1.00 0.1
1 0 CLADOCEll A liOTAL) 9873.93 9873.93 -1.00 72.5'

0 0,05111111D AE

1 00GillHIDAE stPill 88 76. t,8 8876.68 -1.00 65.2 L

i 0 Cil:DORID A E
1 CH100:11DAE I LPill 18.52 18.52 -1.00 0.1 I

i 0 DAPitHIDAE
i 1 DArlitil A G4t EATA t?ttiD01 AE 283.15 283.15 -1.00 2.1
! 1 DAPH!alA REIRGCURVA 272.01 270.01 -1.00 2.0

1 D APHilT A PULEX 54.23 54.25 -1.00 0.4 i
'6 D APillP. A ( L PI L ) 109.18 109.18 -1.00 0.8

0 HOLOPEDIDAE1

t 1 Hol0PLDIU:t GICDERUtl 241.66 241.66 -1.00 1.8
| 6 CLADOCLRA 4LPIL) 18.52 18.52 -1.00 0.1
j 0 COPEPDD4 ( TOI All 3595.05 3595.05 -1.00 26.4
i 0 cat.Al201DA (TOTAL)
1 1 DI APinittG ORf GCt4Lt4 SIS 81.09 81.09 -1.00 0.6
i 1 DIAPIDt:US A5HLAtiDI 133.17 138.17 -1.00 1.0
4 1 DI API (1titG SICILIS 18.52 18.52 -1.00 0.1

1 DI APIOlluS tilliu1US 13. 7.e 13.74 -1.00 0.1
*

! 1 EPISCliURA BACUSlRIS 116.19 116.19 -1.00 0.9
j 14 CALAt1010A 4LPILi 1068.32 1068.12 -1.00 7.8

|
0 CICt000tDA .10 Tall
1 CvCLCPS DICUSPIDATUS THot1ASI 598.26 598.26 -1.00 4.4,

j 14 CICtOPOID A I LPill 1560.76 1560.78 -1.00 11.5

) TOTAL 13623.43 13623.43 -1.00 100.0

| DIVf RSITY (H IRIllE l 1.92 1.92 -1.00
; _DIVERSIIf IJ PRiflEI 0.52 0.50 -1.00
' It'JttCE R Of IAXA 19 19
I

I ACOVE COtlPUIED USItG sat 1PLE IDS
j 101 102 103 104
|

DATE 01/09/81
! PAGE tio 11

1600 AQUA 9/28/71; .
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IOVillLRtl It4DI At4A PULL IC SERVILL cot 1PAtlt 8 49770 8

D AILL f CLtdLR AllflG PL A14T

700PL ArthTLt4 DLtJSlit

ST ATIOtt RLPO4I

- REL
LS TAXA X S.E. AB::

3 6 10
0 Cri!D e t A (10iALI 0.0 0.0 118.03 39.36 29.36 0.2
0 1t10P0.*0 A

19 lasDRA ILPILI 0.0 0.0 81.04 27.01 27.01 0.1
1 .t:DW A I L PIL I 0.0 0.0 37.04 12.35 12.35 0.1
0 tit t1 A T OD A (10iALI 0.0 0.0 18.52 6.17 6.17 0.0
1 tittlAIOU A E (PIL 3 0.0 0.0 18.52 6.17 6.17 0.0
0 Atitit t ID A (IGIAll 0.0 0.0 17.86 5.95 5.95 0.0
1 At.%ELIDA itPill 0.0 0.0 17.e6 s.95 5.95 0.0
0 CIADOCLRA (IOIAll 10115.69 7692.13 9873.93 9027.05 770.73 45.0
0 105;111310 AE

1 Etctfita!D AE I LPIL I 9357.00 6930.03 8876.68 83S7.93 741.99 40.9
0 tha00ulDAE
I CHIDtWIDAL (LPIL) 0.0 9.2o 16.52 9.26 5.35 0.0
0 D APilillD A L
1 D AF1114I A Ga t t AT A 11EliDOI AE 86.16 75.05 083.15 145.12 67.59 0.7
1 DAllittIA REIROLURVA 471.17 302.14 270.01 355.11 59.81 1.7
1 L' Ar tft414 FUlt X 0.0 6.71 54.23 00.31 17.07 0.1
1 D AP.1:4! A I LPIt i 18.50 134 63 0.0 51.05 e2.13 0.2
6 D Artir4I A 'LPILI 82.38 70.34 109.15 87.97 10.99 0.4
0 HotOPEDIDAE
1 HO109tul *1 GILDERLAS 100.44 114.0% 091.66 152.11 44.95 0.7
6 CLADOCERA l' .LI 0.0 07.6S 18.52 IF.40 8.14 0.1
0 COPttenA (10iAll 17709.97 10416.13 3595.05 11:40.38 4116.81 54.8
0 CAL AtulD A i 101 AL l
1 DI APICi105 LHEG0 fit tiSIS 396.12 423.66 81.09 300.29 109.89 1.5
1 DI APILit03 A5itL AliDI 017.70 143*.00 13S.17 709.93 378.07 3.6
1 DIAPIO!:US SICitOIOLS 0.0 9.06 0.0 3.09 3.09 0.0
1 DI AF'I0illis PA L LIDUS 16.50 0.0 0.0 6.17 6.17 0.0
1 DI APIOfiU3 SICILIS 406.34 138.16 18.52 194.34 121.03 0.9
1 DI APIO;'US r11tallOS es.co 165.07 13.7% 87.00 *3.19 0.4
1 EUR V il itOR A Af f IlllS 14.9) 9.39 0.0 8.13 *.37 0.0
1 [PISCliURA LACUstRIS 010.99 130.33 116 19 153.00 29.10 0.7

14 CAL AtMIDA (lPIL i 3163.97 2933.02 10e8.32 2388.50 663.44 11.6
0 CittOPotD A (10i All
1 LICLOPS DILUSPID ATUS 1110:14 5 I 1956.67 990.91 593.06 999.08 049.40 4.9
1 Th|OuCtOPS FR ASIriUS titXICArtA 54.01 74.06 0.0 *0.96 20.08 0.2,

14 CVCLOPOIDA LLPILI !!O66.8s 6155.05 1560.78 6307.62 0803.02 30.8

TOTAL 07805.05 00103.05 13c0 3.4 3 00519.11 4104.97 100.0
DIVtPS!!( (H 6 Pir1E l 0.10 0.35 1.90 2.33 0.10
DIVLF5tif i J l'Nilit 3 0.02 0.67 0.52 0.60 0.05
tiUiCLR OF IAXA 16 19 19 03

. DAlt 03/09/81
PAGI tal 12-

in00 AQUA 9/28/77
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fl0WIHLRia IllDI Atl4 PLEtt!C SLEVICE Cotif'Altf 149/20)

DAILEY CLi4LPAlltG PLAllT

ZOOPLAte,10tl DEllSITY

SIATIGt4 PEP 0di
>

abo'er. COttPUILD USING sat 1FLE IDS
11 12 13 14
21 22 23 24
31 32 33 34
41 42 43 44

'
51 52 53 54
61 62 63 64

|
101 102 103 104

DATE 03/09/81
PAGE 110 13

'

T600 AQUA 9/28/77

.

b

.

;

!.
I

1

i

.

l
,

.

i- ;
I

i
'

,

!

l
'

I

II
i ,

t

_
- -

- . - - - -. - -



- - - _ - - . - . _ .

tORinERia It10! At44 PubLIC SERVILE lot 1PAtl( 449720)

DAllEY GEllLRAIJ84G PLAT (I

800PLAtXiuta DLilSlif

REPLICA 1L REPORI

PC TC CC LOC

5 51 51 0 1 00
OURATIOtt 10W SAttP VOL Witiu CUR Elli TEMP

S10 DATE 11ttt D/t4 Ut4IIS C 50 WO SP D UtilIS C SECH W T SC DI CL SP DI AIR WAT Di TURUD COtJD 00 Pil SAtta P

71 11/17/60 1300 0 0.0 0 15.2 15.2 0.4 0 3.6 3 1.5 0 0 0 0 0 0.0 0 7.3 6.5 0 0.0 0 10.8 0.0 0.0 0

72 11/17/C0 1500 0 0.0 0 15.2 15.2 0.0 0 3.6 3 1.5 0 0 0 0 0 0.0 0 7.0 6.5 0 0.0 0 10.8 0.0 0.0 0

73 11/17/00 1300 0 0.0 0 15.2 15.2 0.0 0 3.6 3 1.5 0 0 0 0 0 0.0 0 7.0 6.5 0 0.0 0 10.8 0.0 0.0 0 |

)74 11/17/80 1500 0 0.0 0 15.2 15.2 0.0 0 3.6 3 1.5 0 0 0 0 0 0.0 0 7.0 6.5 0 0.0 0 10.8 0.0 0.0 0
- REL ,

LS TAXA X 3.E. AC%

1 2 3 4

0 CL ADOCERA ( TOI All 15555.55 6999.99 1777.77 9841.25 10043.64 1932.62 27.6
0 DO5ll] NIDAL
1 005t11tilDAE ELPill 11111.11 6000.00 5079.36 7777.77 7492.06 1329.99 20.6 1

'

0 D A rtilllC AE
1 U AlHlil A GAL E AI A t1Et100l AE 1555.56 444.44 63e.92 158.73 698.41 302.00 1.9 |

1 DAPfll41A REIROCURVA 1555.56 444.4% 1587.30 1111.11 1174.60 266.55 3.2 |
,

| 1 D APlill! A ItPILI 0.0 0.0 0.0 158.75 39.68 39.68 0.1
! O HOLOPLDIDAL

1 flot0PLDIUt1 GILLERUll 1333.33 111.11 'e 76 .19 634.92 638.89 256.14 1.8

0 COPEI ODA (10l Al l 30444.42 23888.87 26G31.73 25079.35 26. % 1.0 9 1429.99 72.4
J CAL AttalD A (IDI AL )
1 DI A6'ICitUS ORtG0tittiSIS 2222.22 1000.00 2539.68 1428.57 1797.62 353.95 4.9

1 DiaPIOrkJ5 ASillattul 4688.89 2333.33 3968.25 3650.79 3710.32 528.77 10.2

1 DI AP!OllOS SICILI'e 2666.67 11'1.11 1567.30 1746.03 1777.78 325.56 4.9

1 DI APT 0tlOS tilt;UIUS 444.44 111.11 158.73 158 73 213.25 76.23 0.6

1 E P15CliUR A L ACUSIRIS 1111.11 222.22 0.0 0.0 333.33 264.50 0.9

llo CALAltOIDA (LPIL) 9111.11 9444.44 10476.19 7936 50 9242.06 523.26 25.4

0 CirtOl'OlDA IlOTAll
1 CfCLOPS BICUSPIDATUS TllOf1ASI 2688.89 1777.78 1428.57 2222.22 2079.36 314.94 5.7

1 1RCP0t:)Cl06'S PRASitlVS #1EXIC At3A 94*e.44 111.11 0.0 0.0 135.89 105.16 0.4

19 C)C LOi OID A ( LPIL I 6666.66 7777.17 5813.01 79 % .50 7063.49 487.09 19.4

TOTAL 45999.97 3083c.co 31809.50 34920.61 30404.73 3309.47 100.0

DIVERSIIT IIf PRIttt i 3.14 2.65 2.85 2.62 2.87 0.10

UIVLRSIlt ( J PPittE l 0.65 0.72 0.83 0.79 0.79 0.03

F A# ful' R Of TAXA 13 13 11 12 14

_ ALOVL CCilFJit!) USills 5AttPLE IDS
71 72 73 74

DATE 03/09/81
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ICRIHERit 111DI At4A PUDLIC SERVICE cot 1PA 4f (49720 8

DAILEt gel 4CRAtll4G PLAT 4T

ZOOPLAto;ioll DEt4 SIT f

. REPLICA 1E PEPORI

PC TC CC 10C
5 51 51 0 1 00

DUR ATIota TOW sat * VOL HIfC CUNEter TEffP

SID DATE T!riE D/fl UtillS C 50 WO SP D LN41M C SECH H T SC DI CL SP DI AIR HAT BT TURDO Cot 4D 00 PH SAtH P

81 11/17/80 1445 0 0.0 0 9.1 9.1 0.0 0 7.1 3 2.0 0 0 0 0 0 0.0 0 607.0 0.0 0 0.0 0 8.4 0.0 0.0 0

82 11/17/80 1445 0 0.0 0 9.1 9.1 C.0 0 1.1 3 2.0 0 0 0 0 0 0.0 0 6.0 7.0 0 0.0 0 8.4 0.0 0.0 0

63 11/17/80 1445 0 0.0 0 9.1 9.1 0.0 0 7.1 3 2.0 0 0 0 0 0 0.0 0 6.0 7.0 0 0.0 0 8.4 0.0 0.0 0

84 11/17/80 1445 0 0.0 0 9.1 9.1 0.0 0 7.1 3 2.0 0 0 0 0 0 0.0 0 6.0 7.0 0 0.0 0 8.4 0.0 0.0 0
REL-

X S.E. AL%
LS TAXA

1 2 3 4

1 CL A00CLR A (TOTAll 3605.63 6948.35 5774.64 3605.63 4983.56 830.84 18.4

0 005111t41DAE
1 LO5111t4ID AE (LPIL) 3267.60 6384.97 4507.04 3154.93 4328.63 750.76 15.9
0 DAPHillDAE
1 D APitt4I A GALE AT A t1Li4 DOT AE 0.0 0.0 422.54 112.68 133.80 99.84 0.5

1 DAFWil A REIROCURVA 0.0 187.79 845.07 225.35 314.55 183.58 1.2

6 O APiltil A ( LPIL ) 225.35 187.79 0.0 0.0 103.29 60.12 fa .4

0 HOLOFLOIDAE
1 Hot 0PEDitAt G1DBERUN 112.68 187.79 0.0 112.68 103.29 38.71 0.4

0 COPEPODA 4TOTAll 17915.48 29295.75 2239e.36 19042.24 22161.96 2561.09 81.6

0 CALAt:01DA (10 Tall
1 O!APICi!US OREGNIEt4 SIS 335.03 1502.35 422.54 676.06 734.74 265.76 2.7

1 DIAP10llus ASHLAte! 2253.52 4131.4% 239e.37 1690.14 2617.37 527.12 9.6

1 DI APloitus SIC 1LIS 225.35 938.97 422.54 1577.46 791.C0 302.23 2.9

1 DI APT 0!1US tilt 4UTUS 0.0 375.59 140.85 225.35 185.45 78.59 0.7

1 EPISEHURA LACUSTRIS 0.0 187.79 0.0 0.0 46.95 46.95 0.2

14 CALAttOIDA (LPIL) 5295.77 5821.59 4225.35 4056.34 4849.76 424.54 17.9

0 CICLOP01D A (TOTAll
1 C) CLOPS DICUSPIOATUS THOffASI 901.41 1502.35 1690.14 1239.44 1333.33 171.09 4.9

1 1POPOC) CLOPS PR ASit:US t1EXICAt4A 112.68 0.0 281.69 0.0 98.59 66.56 0.4

14 CYCLOPOIDA ( LPlil 8788.73 14835.68 12o16.90 9577.46 11504.69 1411.50 42.4

TOTAL 21521.11 36244.11 28169.00 22647.86 27145.52 3362.72 100.0

DIVERSITY EH PRit1El 2.28 2.49 2.43 2.50 2.43 0.05

DIVER SIT ( IJ PRIIIE3 0.69 0.70 0.70 0.72 0.70 0.01

IRATLR OF T AXA 10 12 11 11 14

_ AE30VE Cot 1PU)LD US1tlG sat 1PLE IDS
81 82 83 84

DATE 03/09/81
PAGE t40 15
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t#)RitifRil It01At4A PubLIC SEPVICE COMPAtit (4'7208

D AllE f GillLPAllllG PL At4T

200PL At4K |0!4 DLiaSITT

REPLICATE IJLPORT

Pt. TC GC LOC

5 51 51 0 1 00
DURATIOta TOW LArtP VOL Wito CURilli Tit!P

SID DATC T!t1E D/tl Uti!!5 C ED W3 SP D U:4115 C SEtli W T SC 01 CL SP UI AIR WAY DT TURED COto 00 Pti 5Alti P

91 11/17/00 1900 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 0 0 0 0.0 0 7.0 7.5 0 0.0 0 9.2 0.0 0.0 0

v.: 11/17/80 1400 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 0 0 0 0.0 0 7.0 7.5 0 0.0 0 9.2 0.0 0.0 0

93 11/17/63 1900 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 0 0 0 0.0 0 7.0 7.5 0 0.0 0 9.2 0.0 0.0 0

99 11/11/80 1400 0 0.0 0 15.2 15.2 0.0 0 11.9 3 2.0 0 0 0 0 0 0.0 0 7.0 7.5 0 0.0 0 9.2 0.0 0.0 0
- REL

L3 1AXA X S.E. AD%
! 2 3 4

0 CL A00CLR A (10T All 5109.23 33bl.3? g417.76 6722.68 4902.75 705.10 20.0
0 LOSititlID AE
1 I GSiliti!D AE ( L Pill 4168.06 2765.11 3649.46 6184.87 4196.87 721.44 17.1
0 D Alitti!D A E
I D AP4Hil A GAIE AT A t1[t00T AE 0.0 9u.04 192.08 134.45 105.64 40.37 0.4

1 DAPittil A RETFCCURVA 537.81 288.11 480.19 263.91 393.76 67.68 1.6

1 D Ahlill A ( LPIL) 268.91 0.0 0.0 0.0 67.25 67.23 0.3

6 DAhltlIA ELPILI 0.0 192.08 0.0 134.45 8'.63 48.58 0.3
0 ftOLOPLU!DAE
I t!OLGPEDIUt1 GILLERL't1 134.45 0.0 96.04 0.0 57.62 34.18 0.2

0 CDPflu14 4 IDI AL I 18420.16 19495.79 18919.56 21512.59 19587.02 678.43 30.0
0 CALAtiO!DA (10 Tall
1 DI APIGI!US CWtGotatt4 SIS 006.72 e69.35 384.15 1075.t3 782.71 14 e.E8 3.2

1 DIAPIO1US ASILAt3D1 2554.62 2304.92 2689.07 2554.62 2525.81 80.16 10.3

1 DI APIGilOS SICILIS 672.27 480.19 768.31 941.18 715.49 96.16 2.9

1 O l t P lefluS 811t101113 903.36 192.08 96.04 537.81 307.32 100.11 1.3

1 E PI LClitW A LACUS1RIS 134.45 9c.0e 0.0 134.*5 91.24 31.73 0.4
14 Colatt010A 4tPILI 4936.97 4321.73 4033.61 4436.97 4307.32 95.17 17.6

0 CIC LOPOID A I IDI All
1 Cicl0PS DICUSPIDAltlS Tilot1ASI 532.81 1490.53 480.19 606.72 816.33 219.91 3.3

1 ?P000CICICPS PRASIllUS #1CX1 calla 13 'e . 4 5 0.0 0.0 0.u 33.61 33.61 0.1

14 CICLUFOIDA (LPILI 8739.99 9795.91 10408.18 11025.21 10007.20 491.64 40.9

TOTAL 23529.33 22857.11 23337.31 28235.27 244S9.77 1256.48 100.0
DIULRSIIV ill PRittE I 2.64 2.49 2.35 2.52 2.50 0.06

DIVLPSIIV ( J I Rit1E l 0.71 0.69 0.68 0.70 0.70 0.01
' IJUMELP GF TAXA Il 12 11 12 14

-ACOVE CGr#UIED US!t4G LAf1PLE IDS
91 92 93 99

DAlt 03.'09/81
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IloititiLRia IllDI AllA PUBLIC SERVICE cot 1 Party 149120)

DAILE T CititRAIIttG PLAT 4T

200PLAtK10tl DEllSITf
1

1 STAT 10tl REPORT

REL-

I LS TAXA X S.E. A8X
< 7 8 9
! O CLADOCERA (10 tat t 20043.64 4983.56 480J.75 6641.32 1700.32 22.6

0 000!!!!3!D AE
1 . L0tt1Ill!DAE i LPIL I 7492.06 4328.63 4196.87 5339.19 1077.11 18.2
0 D APlit4!D AE'

*
1 D APlital A GAL UJ A #1LilDOI AE 698.41 133.80 105.64 312.62 193.07 1.1
1 U Alliti! A FElFOCURVA 1174.60 314.55 393.76 627.64 274.44 2.1'

1 D Afilll! A * * DI L I 39.68 0.0 67.23 35.64 19.51 0.1
6 D APlil41 'LI 0.0 103.29 81.63 61.64 T1.45 0.2

$ 0 6101000010.
1 tiot0Pt01u. Gib8ERUll 638.89 103.29 57.62 266.60 186.61 0.9
0 COPEPODA (10fALI 26361.09 22161.96 19587.02 22703.36 1974.15 77.4

'
O CALAt101DA (10 Tall

*- 1 DI APTOttuS OREG0t4EttSIS 1797.62 734.7te 782.71 1105.02 346.57 3.8
1 DI APIOrlUS A5tiLAf 3DI 3710.32 2617.37 2525.81 2951.17 380.49 10.1

1 1 DI APiottuS SICILIS 1777.78 791.08 715.49 1094.78 342.19 3.7
1 1 DI APIO!!US itIt:UTUS 218.25 185.45 307.32 237.01 36.41 0.8
9 1 EP15CilURA LACUSIRIS 333.33 46.95 91.24 157.17 89.00 0.5
' 14 CALAt101DA (LPIll 9242.06 4849.76 4307.32 6133.05 1562.37 20.9
'

O CYCt0POIDA i101All
; 1 CICLOPS BICuGPIDATUS THOt1ASI 2079.36 1333.33 816.35 1409.67 366.60 4.8
| 1 1ROPOCYCLOPS PRA51tIUS itEXICAf4A 138.89 98.59 33.61 90.36 30.67 0.3

{ 14 C)CLOi'OIDA ILPIL) 7003.49 11504.69 10007.20 9525.12 1304.53 32.5

I TOUL 36404.75 27145.52 M489.77 29346.67 3611.34 100.0
j DIVERSITf IH FRIt1EI 2.87 2.43 2.50 2.60 0.14

DIVERSITY tJ PRit1EI 0.79 0.70 0.70 0.73 0.93

; fluttBER OF TAXA 14 14 14 14

*
AE0VE COttPUTED USIllG SAf1PLE IDS

' 71 72 73 74
' 81 82 83 84

91 92 93 99i -

i

DATE 03/09/81
'
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il0RitiLRfl ItiDI Atla IMJ0LIC SERVICE CollPAll( 4497208

BAILLY GLilLR AiltlG PL Atil

200PL AtCC10ll Dtiblif

STAil(R$ REPDPT

- REL
LS TAXA X S.E. AB%

9
0 CLA00CERA 4IDIAll 6643.30 6643.32 -1.00 22.6
0 ( OLititllD AE
1 00ittltllDAE t LPIL i 5339.19 5339.19 -1.00 18.2
0 D APil 410 AE
1 Dal'ill41 A GALE AT A ttEllDOI AE 312.62 312.62 -1.00 1.1
1 DArtttil A REIROCURVA 627.64 627.64 -1.00 2.1
1 D Al1114f A ( L PI L I 35.64 35.64 -1.00 0.1
6 IIAI titlI A 4 LPIL I 61.69 61.64 -1.00 0.2
0 ft0LOIIDIDAE
1 Il0L0FLOltitt GibOERtJ1 266.60 2t6.60 -1.00 C.9
0 006'EIODA ( 10i A t i 22703.36 22703.36 -1.00 77.4
0 CALAlidlDA 480 Tall
1 DI APlotRJS OREGotettiSIS 1105.02 1105.0? -1.00 3.8
1 D I AP ict:US AttiL At D1 2951.17 2951.17 -1.00 10.1
1 DIAPIO!!US SICILIS 109e.78 1094.78 -1.00 3.7
1 'JI Al'10;ujS ttitallus 237.01 237.01 -1.00 0.8
1 [PIM eiUR A L A( USTRIS 157.17 157.17 -1.00 0.5

14 CALAIIGIDA (LP'll 6133.05 6133.05 -1.00 20.9
0 CICt0F01D A 6 TOT AL 3
1 C act BPS DICtJ5PID ATUS TH0t1ASI 1409.67 1409.67 -1.00 4.8
1 TPCPOC(CtOPS IR ASIt1US itEXICANA 90.36 90.36 -1.00 0.3

14 C)Ct03OIDA 4LPILi 9505.12 9505.12 -1.00 30.5

TOTAL 29346.07 29346.67 -1.00 100.0
DIVtRSIif (H PRitiLI 2.60 2.60 -1.00
DIVtRStif 4J PRit1El 0.73 0.73 -1.00
tuRICER CF TAVA 14 14

AbuVL cot *PttilD U$ltlG sat 1PLE IDS
71 72 73 7/*
al 82 03 64
91 92 93 94

DATE 03/09/81
PAGL 130 18
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Il04TitEPt4 IllDIAt44 PUBLIC SERVICE Cot 1PAllt (497203

BAlt E f C[litR A tit 4G PL Atli

200PL AtKT0t4 DEteS11Y

S!1E SLAlt1 arf

Nearfield F.arfleld
_ pgt

LS TAXA (I-b IO) (7-9) X S.E. A E.%e

0 0
0 Cf41DARIA IIOTAll 39.36 0.0 19.68 19.68 0.1
0 lii[:R0 LOA

19 ft)DRA ILPILS 27.01 0.0 13.51 13.51 0.1
1 tif DR A I LPIL i 12.35 0.0 6.17 6.17 0.0
0 t4Et1A100A (101 AL ) 6.17 0.0 3.09 3.09 0.0
1 ill!!A10D A 11 Pill 6.17 0.0 3.09 3.09 0.0
0 AtttE L ID A (10T AL ) 5.95 0.0 2.98 2.93 0.0
1 Att:sL LIDA ( LPIL I 5.95 0.0 2.98 2.98 0.0
0 CLADCCEPA (TOTAll 9227.25 6643.32 7935.28 1291.96 31.8
0 L.0Lillt41D A E
1 E03tiltlIDAE I LPIL) 8387.91 5339.19 6863.55 1524.37 27.5
0 tiliDORID A E
1 CHIDORIDAC ILPIL) 9.26 0.0 4.63 4.63 0.0
0 D Al'il:11D AE
1 U AihilI A GALE AT A tittIDOI AE 143.12 312.62 230.37 82.25 0.9
1 DAlml41A REIRCCURVA 3$5.11 627.64 491.37 136.27 2.0
1 DMhill A FULEX 20.31 0.0 10.16 10.16 0.0
1 D Al'ltt!I A I LPIL I 51.05 35.04 43.34 7.71 0.2
6 D Al'titt! A ( LPIL) 87.97 61.64 74.80 13.16 0.3
0 HOL0rtulDAL
1 HOLOPE DILHS GICCIRUt1 152.11 266.60 209.36 57.24 0.8
6 CLADOCLRA (LPill 15.*0 0.0 7.70 7.70 0.0
0 COPEPODA ( TOI ALI 112oo.38 22703.36 16971.87 5731.49 68.1
0 CAL At:0!DA ( TOT Al t
1 DI AP10lutS CHECollEt4S15 300.29 1105.02 702.66 402.37 2.8
1 DIAP10!iUS ASlitAtO! 729.98 2951.17 1840.57 1110.59 7.4
1 DI APIOttOS SICILOI.sLS 3.0) 0.0 1.54 1.54 0.0
1 DIAPICt103 PAILICUS 6.17 0.0 3.09 3.09 0.0
1 DIAPIOr1US SICIL15 194.34 1094.78 644.56 450.22 2.6
1 DI APiuflUS ll!!!U1US 87.02 237.01 162.02 74.9) 0.6
1 EllR f lLl10R A AT FililS 8.15 0.0 4.06 4.06 0.0
I EPISCtIURA LACUSIPIS 153.00 157.17 155.0) 2.08 0.6

14 CALAt101DA ILPILI 2336.50 6135.05 4260.77 1872.27 17.1
0 CICLCP0lDA (10i AL)
1 C)LIOPS b!LUSPID ATUS THot1ASI 999.28 1409.67 1204.48 205.20 4.8
1 1ROPOO CLOPS FRASIt4US (1EXICAtlA 42.96 90.36 66.66 23.70 0.3

.14 CICLOPOIDA ELPILI 6327.62 9525.12 7926.37 1593.75 31.8

TOTAL 20519.11 29346.67 2*932.89 4413.78 100.0
DIVERSI1f til PRItfE l 2.13 2.60 2.36 0.23
DittPSIlf ( J F RIllt i 0.60 0.73 0.67 0.06
t3UttLLR OF TAXA 23 14 23

_ DAT[ 01/09/$1
l' ACE ilo 19-

1600AGUA 9/28/77



i:C#1HER!I Ill01 Atl4 PU0t lC SEWVICE COtti'Arif 8997204

b AILLY GLt4t R Allt!G PL At4T

IOOPLAtas10t4 OtfGITY

StiE 5 trit 1ARY

A00VE COttf41310 USIt40 S At1PLE 105
11 12 13 14
21 22 25 2*
31 32 35 34
*1 42 *3 *4
51 52 55 5%
ol 62 63 64

101 102 103 104
71 72 75 7%
81 82 83 64
91 92 93 9.

.

DATE 03/09/61
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PWIPLFt1 IfiDI Alla PUPLIC SERVICE CuttF At3s 8 99/20)

D AltEf set 4[P AlltiG PL A14T

ZGOPLAtE10t1 Dell 3ITY

SIATIOli RiPO4I

~ REL
; LS TAXA X S.E. AC%

18

TOTAL -0.00 -0.00 -1.00 100.0,

DIVE RSITT til PP!itt t 00 0.0 0.0
Di\tRSITY t J FRif fE ) 0.0 0.0 0.0
tilunif R Of IAXA 0 0

illSSED SAr1PLE IDS
171 172 171 174

,
' 181 162 181 184
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'40RillERit 1HDIAtlA PUBLIC SERVICE CCitPAtif 4497201

LA? LEY GLHERATIl1G PLAT 1T

200PLAti,(lCt4 D[tiSITY

REPLICATE REPORI

8'C TC GC LDC
5 51 51 1 2 00

! DUR ATIOtt 10W SA!1P VOL WIND CUREN T TEHP
SID DA1E TIME D/tl Ut4ITS C SD WD SP D Ut4115 C SECH W T SC LI CL SP DI AIR WAT BT TURCD CDl40 00 PH SAlti P,

191 11/15/80 1710 0 0.0 0 1.0 1.0 0.0 0 0.6 1 1.0 0 0 0 0 0 0.0 0 4.0 4.0 0 0.0 0 10.9 0.0 0.0 0
| 192 11/15/60 1710 0 0.0 0 10 1.0 0.0 0 0.6 3 1.0 0 0 0 0 0 0.0 0 4.0 4.0 0 0.0 0 10.9 0.0 0.0 0

193 11/15/80 1710 0 0.0 0 1.0 1.0 6.0 0 0.6 3 1.0 0 0 0 0 0 0.0 0 4.0 4.0 0 0.0 0 10.9 0.0 0.0 0
194 11/15/60 1710 0 C.0 0 1.0 1.0 0.0 0 0.6 3 1.0 0 0 0 0 0 0.0 0 4.0 4.0 0 0.0 0 10.9 0.0 0.0 0

1
- RLL

LS TAXA X S.E. AB%
1 2 3 41

0 CllI0 ARI A (10T AL) 23.33 0.0 66.67 25.13 28,78 13.06 1.3
O H)DROZDA,

' 19 H)D9A ItPIL) 23.33 0.0 #S.67 25.13 28.78 13.36 1.3
0 t4EHAT00A (10 TALI 6.67 0.0 0.0 8.38 3.76 2.20 0.4
1 HLilATODA (LPIL) 6.67 0.0 0.0 8.38 3.76 2.20 0.2.

_ O OL1GOCHAETA (TOTAL) 116.67 66.67 160.00 159.13 125.62 22.10 5./
t 0 ilAIDIDAE

1 CHAETOGASTER (LPIll 0.0 0.0 0.0 16.75 4.19 4.19 0.2
1 OLIGOCilAETA ILPILI 116.67 66.67 160.00 142.38 121.43 20.31 5.5

1 0 AHilELIDA ( TOTAL) 8.33 46.67 13.33 25.13 23.36 8.53 1.1
! 1 At;t1ELIDA (LPILI 8.33 46.67 13.33 25.13 23.36 8.53 1.1

0 CL A00C[RA I TOTALI 476.67 1926.67 2336.67 1247.91 1509.48 416.20 68.3
0 LOSilIll10 AE
1 LOLillllIDAE ( LPIL) 1.67 13.33 26.67 50.25 22.98 10.43 1.0

I O CHIDORIDAE
1 At Dil A EECT ANGUL A 41.67 60.00 0.0 0.0 25.42 15.14 1.1
1 AlalA' Af filliS 30.00 66.67 93.33 41.88 57.97 14.05 2.61

j 1 ALDt!A GUITATA 25.00 0.0 0.0 0.0 6.25 6.25 0.3
20 At ut4A (LPIL) 261.67 0.0 0.9 0.0 65.42 65.42 3.0

1 Alot1A ( LPIL) 0.0 453.33 906.67 737.02 524.25 198.20 23.7
1 CArtP10CLrCUS RECTIROSTRIS 3.33 26.67 26.67 0.0 14.17 7.25 0.6
1 CiliDORUS ILPIL) 45.00 893.33 933.33 309.08 545.39 219.36 24.72

1 PLEUROXUS DE14TICULATUS 0.0 220.00 293.33 41.08 133.00 70.20 6.3
; 1 PLEUMOXUS (LPIL) 20.00 73.33 40.00 25.13 39.61 12.01 1.8

0 DAl11HIDAE
| 1 Sill 0CEI HALUS ( LPIL) 13.3' 93.33 66.67 41.6S 53.80 17.10 2.4
j 0 NACRO HIRICID A E
_1 It.)CRf PluS SPIT 31FER 1.67 0.0 0.0 0.0 0.42 0.42 0.0

6 CL ADOCERA (IPIl l 0.0 26.67 0.0 0.0 6.67 6.67 0.3
3 CLtDOLLRA ILPILi 33.33 0.0 0.0 0.0 8.33 8.33 0.4<

3 0 OSIRACCDA I TOI AL i 13.33 33.33 13.33 16.75 19.19 4.78 0.9
19 OSTRAC004 (LPILi 13.33 33.33 13.33 16.75 19.19 *.18 0.9
0 COPEI'00 A I TOT A L I 86.6 7 1233.33 306.67 293.13 479.95 256.12 21.7
0 CALAt4310A (10TAL)

14 CALAtt01DA ILPIL) 1.67 0.0 0.0 25.13 6.70 6.16 0.3<

_0 CICLOPOIDA (10 TALI.

i -

{ DATE 03/09/81
PAGE |10 254

T600 AQUA 9/23/77
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HCRTHEpta It101 Atla PubLIC SERVICE COtlPAlif (49700)

BAIL [y C[tiLWATIt4G PL Atli

200PL At310t DLil3tif

RT PL IC AIL Hi t'ON T

- REL
LS TAXA X S.E. AB%

1 2 3 4
1 C) CLOPS VIRilallS 0.0 33.31 40.00 16.75 22.52 8.9A 1.0
1 EllCICI OP.i AGI L IS 8.33 Ot 6.f 7 26.67 $0.25 87.98 60.18 4.0
1 EUCYCtCPS SFERAIUS 1.67 20.00 13.33 8.38 10.84 3.00 0.5
1 tif.CPOC) CLOPS ALDIDUS 6.67 260.00 40.00 33.50 85.04 58.76 3.8

14 CICt OPOID A ( L PIl l 65.00 646.67 Itm.67 159.13 264.37 130.07 12.0
0 ll ARPACIICOID A 110l AL)
I lARPACTIColDA i f.P! t.1 3.32 0.0 0.0 0.0 0.83 0.83 0.0

1(o HA9PACTICOIDA .LPILI 0.0 6.67 0.0 0.0 1.67 1.67 0.1
0 L Pil[tlIHOPILW A (101 Al l 0.0 6.67 13.33 0.0 5.00 3.19 0.2
1A till!!!L90PILRA E LPIll 0.0 6.67 13.33 0.0 5.00 0.19 0.2
0 DIPILR A til f1410CE H A Il0T All 11.67 13.33 26.67 8.38 15.01 4.02 0.7
0 tillPot hM110t E
2 CH IROrkJfilD A E ILPIll 11.67 13.33 26.t7 8.38 15.01 4.02 0.7

TOIAL 743.33 3326.66 2986.66 1783.92 2210.14 590.40 100.0
01VERSIIY til I'R!!!E l 3.30 3.27 C.89 2.9) 3.11 0.10
DIVLHSITY ( J l'W!t1L I 0.73 0.74 0.6S 0.69 0.71 0.02
liU::CLR OF TAXA 23 21 19 20 27

Abatt Cot 1PUTf D USIllG sat 1PLE 105
191 192 193 194

DATE 03/09/81
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T600 AQUA 9/28/77

.

m

e

W

O O O
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IKh1HERil Illi,I Atla PUDLIC SERV 12E ItPAtlY (497201

BAILE f GEt4CR Allt4G PLA14T

200PLAtlKT014 DLilSIIY

REPLICATE REPEGI

PC TC GC LOC
5 51 51 1 2 00

DURAlloti 10H SAttP V0L Hlili) CilRElli TEMP
SID DATE TittE D/fl UtilTS C 50 H0 SP O UtlITS C SECH H T SC DI CL SP DI Am HAT BT TURiaD CollD DO PH SAlti P
201 11/15/8u 1710 0 0.0 0 1.0 1.0 0.0 0 0.6 3 1.0 0 0 0 0 0 0.0 0 3.0 4.0 0 0.0 0 1*e.2 0.0 0.0 0
202 11/15/e0 1710 0 0.0 e i.0 1.0 0.0 0 e3 1.0 0 0 0 0 0 0.0 0 3.0 4.0 0 0.0 0 ts.2 0.0 0.0 0
203 11/15/80 1710 0 0.0 0 1.0 1.0 0.0 s 0. 3 1.0 0 0 0 0 0 0.0 0 3.0 4.0 0 0.0 0 10.2 0.0 0.0 0
204 11/15/80 1710 0 0.0 0 1.0 1.0 0.0 0 0.6 3 1.0 0 0 0 0 0 0.0 0 3.0 4.0 0 0.0 0 10.2 0.0 0.0 0

- REL
LS TAXA X S.E. AB%

1 2 3 4
0 ClllD ARI A (10 Tall 53.33 15.15 88.89 37.04 48.60 15.54 0.9
0 ?ttDRDZOA

19 thDRA (LPILI 53.33 15.15 88.89 37.04 48.60 15.54 0.9
0 t1 Ell.ilOD A (Tot AL I 926.67 151.52 88.89 111.11 194.55 78.45 3.7
1 t;f t1AIOUA E LPIL ) 426.67 151.52 88.o9 111.11 194.55 73.45 3.7
0 OLIGOCHAf1A (TOTAL) 266.67 0.0 44.44 37.04 87.04 60.66 1.6
1 OLICO(flALI A ( LPIL) 266.67 0.0 44.44 37.04 87.04 60.66 1.6
0 Attl4ELIDA (10i All 373.33 0.0 22.22 0.0 93.89 91.63 1.9
1 Atitif. LID A ( L Pill 373.33 0.0 22.22 0.0 93.09 91.03 1.9
0 CLADOCERA IIOTAL) 4160.00 1787.88 2688.09 2333.33 2742.52 507.52 51.7
0 600ttit 41D AE
1 LOSilitilDAE (LPIL) 0.0 0.0 66.67 74.07 35.19 20.37 0.7
0 Clit DORID AE
1 ALO:1% liEC TAtlSULA 53.33 0.0 0.0 0.0 13.33 13.33 0.3
1 AL0tlA' Af fIttIS 53.33 121.21 111.11 18.52 76.04 24.32 1.4
1 A L Olla (LPIll 960.00 545.45 311.11 185.19 500.44 170.40 9.4
1 CANP10 CERCUS RECf1ROSTRIS 160.00 15.15 0.0 0.0 43.79 38.90 0.8
1 Cil100RUS (LPIL) 2453.33 954.55 2022.22 1833.33 1815.66 315.06 34.2
1 PLILWDiUS DEtti1CULATUS 0.0 45.45 t,6 . 6 7 18.50 32.66 14.6S 0.6
1 PL LUROiUS ( L PIL I 213.33 15.15 22.22 0.0 62.68 50.43 1.2
0 D AF ittilD A E
1 DAl tit 4! A RLIROCURVA 0.0 15.15 0.0 0.0 3.79 3.79 0.1
1 SINOCLPilALUS 4LPILl 266.67 75.76 28.69 129.63 140.24 43.68 2.6
1 f.,C APHOt t 0E RIS E L Pit. ) 0.0 0.0 0.0 55.56 13.89 13.8) 0.3 I
6 CLADOCLRA (LPILI 0.0 0.0 0.0 18.52 4.63 4.63 0.1
0 OSIRACODA (TOIAll 266.67 10.30 0.0 79.07 92.76 59.93 1.7
19 OSIRArOOA ILPIll 2c6.67 30.30 0.0 74.07 92.76 59.93 1.7

_ 0 COT EPODA (10T All 5250.00 813.18 1000.00 'suo.74 1959.73 1108.09 37.0
0 C1CL0001D A (10T AL )
1 C) CLOPS VtRtlALIS 106.67 60.61 83.89 92.59 87.19 9.65 1.6
1 EUCYCLOFS AG"13 533.33 45.45 88.89 92.59 190.07 114.92 3.6
1 f tACPOCtCLOl'5 ALDIDUS 830.00 136.36 244.44 240.74 355.39 150.31 6.7

14 C1CIOP01DA ( LPIll 3840.00 560.61 555.56 277.73 1308.43 846.42 24.7
0 tiARPACTIC0f 0A (10T AL)
1 HtRPAC11COIDA ELPIll 0.0 1S.15 22.22 37.04 18.60 7.70 0.4
0 DIPIERA I4Lt!A10CERA (IOT All 160.00 Y 95 88.89 18.52 78.22 30.83 1.5

DATE 03/09/81
PAGE tiO 27
16 00 Ar,tn 9/ga/77
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1 ilOQ114Ekti INDIAllA PUDLIC SERVICE cot 1PAHf 1497201

DAILET GEHLRAllt4G PLAT 1T,

20u?t AtthTott DEllSITT

"TA110tl REPORT.

- REL
LS 1AXA X S.E. ADX

i 19 20
' O CHIDARI A (TOTAll 28.78 48.60 30.69 9.91 1.0

0 ll DP0ZOA'

| 19 HYDRA ( LPIL ) 28.78 48.60 38.69 9.91 1.0
1 0 ilErlATOD A i10 Tall 3.76 194.55 99.15 95.39 2.6

I tlEMAIODA (LP113 3.76 194.25 99.15 95.39 2.6,

i 0 OL IGOCilAET A (IOTAl l 125.62 87.04 106.33 19.29 2.8
0 flAIDIDAE
1 CilAfl0 GASTER 4LPIll 4.19 0.0 2.09 2.09 0.1

1 1 OLICOCIIALIA ELPILI 121.43 87.04 104.23 17.20 2.8
0 Atitl[ LID A ( TOT All 23.36 98.89 61.13 37.76 1.6'

1 Atit1E LID A (LPIL) 23.36 93.89 61.13 37.76 1.6
j 0 CL ADCCERA (10TAL) 1509.88 2742.52 2126.00 616.52 56.6
: 0 I;0SilltllD AE

i I LOSilitlIDAE I LPIL) 22.98 35.19 29.08 6.10 0.0
l O Cit VDORIDAE
i 1 ALOilA RECTAttGutA 25.42 13.33 19.37 6.04 0.5

] 1 Alot1A AFF1HIS 57.97 76.04 67.01 9.04 1.8
; 1 AtollA GUTTAIA 6.25 0.0 3.12 3.12 0.1

! 20 ALOllA (LPILI 65.42 0.0 32.71 32.71 0.9
j 1 ALOll4 (LPIL) 524.25 500.44 512.35 11.91 13.6

| 1 CAtiPIOCLRCUS RECilROSTRIS 14.17 43.79 28.98 14.81 0.8
1 Ell 10000s iLPILi 545.39 1815.86 1160.62 635.24 31.4*

'

1 PL E UROXUS DElli1CUL ATUS 133.80 32.66 85.73 53.07 2.3
1 JLtuuoKils (LPILI 19.61 02.68 51.15 11.53 1.4,

0 D A Pl!!!!D AE
| 1 D APilill A REIROCURVA 0.0 3.79 1.89 1.89 0.1
[ 1 SIlfdCE Pil A LUS ( L PIL ) 53.60 140.2** 97.02 43.22 2.6
I' 1 SCArilolLOLRIS ( LPIL) 0.0 13.89 6.94 6.94 0.2

I 0 NACL >0lliH ICID A E
; 1 ILICRtPTUS spill 1FER 0.92 0.0 0.21 0.21 0.0
} 6 CLADOCERt ILPIL) 6.67 4.63 5.65 1.02 0.28

4 3 CL ADOCE RA IlPIt i 8.33 0.0 4.17 4.17 0.1
0 OS TR ACODA (10T AL ) 19.19 92.76 55.97 36.79 1.5

19 OSIRALODA ( LPILI 19.19 92.76 55.97 36.79 1.5
0 CCf'EPODA (10T All 479.95 1959.73 1219.84 739.89 32.5

. CALAll0IDA (TotAtt

!.O14 C AI Att0104 ( L P1L ) 6.70 0.0 3.35 3.35 0.1
1 0 CICLOP0104 (IOTAll
} 1 CYCLOPS VERT 1ALIS 22.52 87.19 54.85 32.33 1.5

1 EllCIClOPS AGILIS 87.93 190.07 139.02 51.04 3.7
'
. 1 EUCIClOPS SPERATUS 10.04 0.0 5.42 5.42 0.1
! 1 IIAti'OCsCLOPS ALCIDOS 85.04 355.39 220.21 135.17 5.9

14 C)CLOPOlOA (LPIL) 264.37 1308.40 766.42 522.06 20.94

,O tl ARPAC TILOID A ( IOI AL )
-

4

DATE 03/09/81
{ PAGE ilo 29
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ICDRillEEtt It.'DI At1A PtE1LIC SERVICE CottPAttr (49720)

C AILE T G[t4tR AT11tG PL Atli

200PLCJn;IOil DLitSITY

ST ATIOil FLI ORT

- REL
LS 1AXA X S.E. AB%

19 20
1 line: PAC T IC01D A I L PIL I 0.85 18.60 9.72 8.83 0.3

16 ItARPACTICOIDA ILPIll 1,67 0.0 0.83 0.83 0.0
0 El~ lit tiLHOPILR A ilDI At t 5.00 0.0 2.50 2.50 0.1

13 EPlittiLRui'lLR A ( L PIL I 5.00 0.0 2.50 2.50 0.1
0 DIPIERA 81L(1\TOCER A (10 TALI 15.01 78.22 40.61 31.60 1.2
0 Cit !RolKlillD A E
2 LillRDt60!!ID AL ( LPIL) 15.01 70.22 46.61 31.60 1.2

10 Tat 2210.14 5302.29 3756.22 1546.07 100.0
DIVLRSI T f til I'RIllE l 3.11 2.80 2.9o 0.15
DIVERSlif (J PRIIEl 0.71 0.68 0.70 0.01
tax'EER Of TAXA 27 23 29

ACOVE CO!!iUILD USltr' SAtlPLE IDS,

191 192 195 194
201 202 201 204

DAIE 03/09/81
PAGE 110 30
T600 AQUA 9/28/77
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tCTHERil Ill0I Atla PUDLIC SERVICE CottPArti t 49720)
,

BAILEY GEtifRATIllG PLAT 4T

200PLAllK10t3 DEtiSITY

STATIOt1 REPORT-

- REL
LS - TAXA X .S.E. AB%

20
0 .Cl410 ARIA (TOTAL) 30.69 38.69 -1.00 1.0
0 HiDRol0A

19 HIDRA ( LPIL) 30.69 38.69 -1.00 1.0
0 till1AIOO A ( TO T AL I 99.15 99.15 -1.00 2.6
1 t!Et1 AIOU A E L PIL ) 99.15 99.15 -1.00 2.6
0 OL1GOCHALIA liO1ALI 106.33 106.33 -1.00 2.8
0 IIAID ID A E
1 CHAETOG ASTER I LPIL) 2.09 2.09 -1.00 0.1
l' OLIGOCH ALI A ( LPIL) 10's.21 104.23 -1.00 2.8
0 AtitlELIDA (10TAL) 61.13 61.13 -1.00 1.6
1 AtitlE t.10 A ( L PI L ) 61.13 61.13 -1.00 1.6
0 CLADOCERA (10 TALI 2126.00 2126.00 -1.00 56.6
0 L OSititilD AE
1 f,0$tlit410AE ( LPIL) 29.00 29.08 -1.00- 0.8
0 CH)DORIDAE
1 ALOt44 RECTAt3GULA 19.37 19.37 - 1. 0 f, 0.5
1 AlotlA Af fitiIs 67.01 67.01 -1.00 1.8
1 ALOllA Gil1 TAT A 3.12 3.12 -1.00 0.1

20 Atot4A ( LPIL 4 32.71 32.71 -1.00 0.9
1 A L ot1 A ILPILI 512.35 512.35 -1.00 13.6
1 CAttPTOCLRCtts RECTIROSTRIS 28.93 28.98 -1.00 0.8
1 ClitDORUS (LPIL) 1180.62 1180.62 -1.00 31.4
1 PLEUROXUS DEtiTICULATUS 85.73 85.73 -1.00 2.3
1 Pt f URONUS t lPIL I 51.15 51.15 -1.00 1.4
0 DAfilllID AE
1 DAriltlI A RETROCURVA 1.89 1.89 .-1.00 0.1
1 Slt10CLitt4LUS I LPILI 97.02 97.02 -1. 00 ' 2.6
1 SCAPit0LLLERIS (LPIL) 6.94 6.94 -1.00 0.2
0 tiACROillRICID A E
1 AL1CRf PIUS SPIllif ER 0.21 0.21 -1.00 0.0
6 CLADOCEPA ILPILI 5.65 5.65 -1.00 0.2
3 CtADOCERA ILPIll 4.17 4.17 -1.00 0.1
0 OSIRACODA ITOTAti 55.97 55.97 -1.00 1.5
19 0$1RAC00A (LPIL) 55.97 55.97 -1.00 1.5

0 COPEPODA ( TOT AL ) 1219.84 1219.84 -1.00 32.5
O CALAtlOIDA i10TAL)

14 CAL AtullD A I LPIL ) 3.35 3.35 -1.00 0.1
0 CfCLOPOIDA ITOTAll
1 CVCLOPS VIRilALIS 54.85 54.85 -1.00 1.5
1 EUC1Ct0PS AGILIS 139.02 139.02 -1.00 3.7
1 Itr.YCLOFS SPERA10S 5.42 5.42 -1.00 0.1
1 !!ACROC) CLOPS ALD10US 220.21 220.21 -1.00 5.9

14 CYCt000!DA tlPIll 78o.42 786.42 -1.00 20.9
O t|APPACTIC01DA ITOTAL3
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tiGR11tERil It4DI Alla l'L10LIC S[WVICE CollPAraf 199/203

UAltEt CitalPAlltIG l L Alif

ZOOPL Af tKlCtl UltlSIIf

STAIIOtt REPOR T

- REL
LS TAXA X S.E. ABX

20
1 li ARI'AC TIC 0!D A ( LPIL I 9.72 9.72 -1.00 0.3

14 il ARPAC TICOID A (LPIL) 0.03 0.83 -1.00 0.0
G F PillitLK0vitRA (10T All 2.50 2.50 -1.00 0.1
13 ! Htttf ROPILPA ILPill 2.50 2.50 -1.00 0.1
0 DIP!LPA !!IltAIOCER A (10 TALI 46.61 46.61 -1.00 1.2
0 Ull RG!t:Ji!D A L

CHIR 0dGil!D AE ( L PIL I 46.61 46.61 -1. 4 ) 1.2c

10!AL 3756.22 3756.22 -1.00 100.0
DIVERS!!T dit PHIltf l 2.96 2.96 -1.00
DIVENSITY (J IRiitt i 0.70 0.70 -1.?J
i;Ui1LLR GT 1AXA 29 29

ALOVE Cot |PUTED USIttG SA11PLE IDS
191 192 193 19,

201 200 203 204

DAIE 03/09/81
'
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ICDRiu!Ria It10! AtiA PUBLIC SERVICE CollPAlif 6497209

CAILET Git.iPAllt3G PLA!4T

2COPL AltKT0ll DitlSITT

REPtICATE PEI' ORT

- REL

LS TAXA X S.E. AB%
1 2 3 4

13 tilif ftf pOPl[WA t LPIL I 0.0 1. t> 7 0.0 0.0 0.42 0.42 0.3

0 1RICilOPIIP A IlOTALI 0.0 1.67 0.0 0.0 0.42 0.42 0.3

2 1RIC110Pi!R A ! LPIL) 0.0 1.67 0.0 0.0 0.42 0.42 0.3

0 DIPilRA fill 1ATOCER A (10TAL I 0.0 0.0 1.67 0.0 0.42 0.42 0.3
0 CilIPOt10f t!D AE
2 Clilpot:Ot 10AE ILPIL) 0.0 0.0 1.67 0.0 0.42 0.42 0.3
0 DIPitpA (TotALI 1.67 0.0 0.0 0.0 0.42 0.42 0.3

2 DIPIERA (LPIll 1.67 0.0 0.0 0.0 0.42 0.42 0.3

TOTAL 63.53 183.33 75.00 160.00 120.42 30.06 100.0

DIVtHSI11 (H PPIllE I 2.41 2.31 2.25 2.05 2 . t e, 0.07
DIVEph!Ii i J IPltil1 0.72 0.59 0.65 0.62 0.65 0.03
flut;c!R GF 1AXA 10 15 11 10 24

A60VE CollPultD USIrlG SA!1PLE IDS
211 212 213 214
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fl0RillERia IttDI Atla PUBLIC SERVICE CotiPAlif 149120)

DAILEY CEllLRATitre PL Atli

ZOOPLAtlKT0tl DLilSITY

STATI0tl REPORT

- REL
LS TAXA F S.E. AB%

21
0 Ct41DARIA Il0 TALI 0.83 0.83 -1.00 0.7

* O titDR020A
19 litDRA ( LPIll 0.83 0.83 -1.00 0.7
0 OL ICCCliAETA (10 TALI 4.17 4.17 -1.00 3.5
1 OLICGCil AE I A (LPIL) 4.17 4.17 .-1.00 3. 5 -
0 Ala:E L ID A (TOTAL) 0.83 0.83 -1.00 0.7
1 At#!ELIDA (LPILI 0.83 0.83 -1.00 0.7
0 GASlROP00A tTUTALI 0.42 0.42 -1.00 0.3
2 CASTROP0DA ( LP1L) 0.42 0.42 -1.00 0.3
0 AR ACitra tD A ITOIAL) 0. 2 0.42 -1.00 0.3

19 AWACit|4IDA ILPILI 0.42 0.42 -1.00 0.3
0 CtADOCERA (TOTAL) 22.50 22.50 -1.00 18.7
0 tt00!!!!41D AE
1 (,0Sillt410 AE I L PIL I 0.83 0.83 -1.00 0.7
0 Cil)DG110 AE
1 Cil)DORt!S ( LPIL I 0.83 0.83 -1.00 0.7
1 PLEUROAUS DEt4TICUL ATUS 10.42 10.40 -1.00 8.7
1 PLLUROXUS ( LP116 5.00 5.00 -1.00 4.2
0 D A P!Ill!D AE
1 S!!K)CEPhALU3 ( LPILI 0.83 0.83 -1.00 0.7
1 SCAril0LEDERIS F11tGI 1.25 1.25 -1.00 1.0
1 SCAPi!0LtLERIS (LPIL) 2.50 2.50 -1.00 2.1
3 CLADOCLRA 4LPIL) 0.83 0.83 -1.00 0.7
0 OSIR ACCD A (TOTAL) 1.25 1.25 -1.00 1.0

19 OSTRACODA (IPIL) 1.25 1.25 -1.00 1.0
0 COPEPODA ITofAtI 83.33 88.33 -1.00 73.4
0 C)CLOPotD A (10 Tall
1 cec 10PS VERilAllS 2.0S 2.08 -1.00 1.7
1 LUCICIOPS AGILIS 0.8) 0.85 -1.00 0.7
1 flACROC)C10PS ALDIDUS 1.25 1.25 -1.00 1.0
1 OR el10C' CLOPS tt0DESTL,5 0.42 0.42 -1.00 0.3

14 C)Ct00010A (LPIll 10.33 18.33 -1.00 15.2
0 IIARPACTICOIDA ITOIAll
1 ilARPACTICol0 A (tPIL B 53.33 53.33 -1.00 44.3

14 li ARPACTIC01DA ( LPIL) 12.00 12.03 -1.00 10.0
0 . EPlifliLPOPIER A (TOTALI 0.42 0.42 -1.00 0.3

13 IPilEttEROPILRA ( LPIL ) 0.42 0.42 -1.00 0.3
0 TRICil0PTERA (101 ALI 0.42 0.42 -1.00 0.3
2 TR ICit0PIIR A (tPILI 0.42 0.40 -1.00 0.3
0 OIPitHA Il[InTOCERA (10 Tall 0.42 0.42 -1.00 0.3
0 CillW0t!JillD A L
2 Citikct:OrtIDAE I LPILI 0.40 0.42 -1.00 0.3

1 0 DIPTERA IIOTAL) 0.42 0.42 -1.00 0.3
2 DIP 1 IRA (LPILI 0.42 0.42 -1.00 0.3

DATE 03/09/81
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il0HTHERt1 Il4DI Atla PubtIC SLRVICE C0!1PAlif (49720)

D AILEY G[ilERATit4G PL Ali!

2COPL A!!KTOtl DIllSIT T,

ST A1IOld REPoki

- REL
LS TAXA X S.E. AB;

21

TOTAL 110.42 120.42 -1.00 100.0
DIVIRSITV til fHitlE l 2.26 2.26 -1.00
UISEPSlif ( J PRillE 1 0.65 0.65 -1.00
t#HDfR Of 1AXA 24 24e

ADOVE CottitlTLD tJSIllG SM1PLE IDS
211 212 213 214

DATE 03/09/81
PACE 130 38
T600AQtlA 9/28/71
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O O O
tt0RIHERil It3DI Atla PUDLIC SERVICE CutlPAllY (497201

DAILEf GEllLRATit!G PL AtlT

20CPLAtlKiute DEllSITY

S!1E SUti!!ARY
Nearshore Ponds

- REL
LS TAXA Pond il Pond C Cowles Bog x s.E. Aax

1 1 1
0 filIDAR! A I TOTALI 0.0 38.69 0.o5 19.76 18.93 1.0
0 H)DPG20A

19 H1DRA (LPIL) 0.0 38.i 1 0.83 19.76 18.93 1.0
0 I4EllAIOUA (10l ALI 0.0 99.15 0.0 49.58 49.58 2.6
1 IIEll AIODA ( LPIL) 0.0 99.15 0.0 49.58 49.58 2.6
0 OLIGCCHAlia (TOTAL) 0.0 106.33 4.17 55.25 51.08 2.9
0 llAIDIDAC
1 CHAE10 GASTER (LPIL) 0.0 2.09 0.0 1.05 1.05 0.1
1 OLICOCHAET A ( LPIll 0.0 104.23 4.17 54.20 50.03 2.8
0 AttilE t 10 A ( TOT At. ) 0.0 61.13 0.83 30.98 30.15 1.6
1 AtlHELIDA (LPILI A.0 61.13 0.83 30.98 30.15 1.6
0 GASIPOP0DA IIOTAll 0.0 0.0 0.42 0.21 0.21 0.0
2 GASTROPODA 4 i Pill 0.0 0.0 0.42 0.21 0.21 0.0
0 'R AClillIDA I IOl AL i 0.0 0.0 0.42 0.21 0.21 0.0

19 mR AClitlID A ( L PIL ) 0.0 0.0 0.42 .) . 21 0.21 0.0
0 CLAbOCtPA (TOTALI 0.0 2126.00 22.50 1074.25 1051.75 55.4
0 COSHIlllD AF
1 f.0S!IllllDA! ILPILi 0.0 29.08 0.83 14.96 14.12 0.8
0 Cllt OOR ID At
1 A t otl A PI C T AtlCUL A 0.0 19.37 0.0 9.69 9.69 0.5
1 ALot!A tilINIS 0.0 67.01 0.0 33.50 33.50 1.7
1 Atolla GUTTATA 0.0 3.12 0.0 1.56 1.56 0.1

20 Alotl4 LPIL) 0.0 32.71 0.0 16.35 16.35 0.8
1 AlotlA ILPIll 0.0 512.35 0.0 256.17 256.17 13.2 *

1 CAttPIOCLRCUS RECTIROSIRIS 0.0 28.98 0.0 14.49 14.49 0.7
1 Cil DORUS ( LPILI 0.0 1160.62 0.83 590.73 589.89 30.5
1 Pi t uRONUS DEllTICULA10S 0.0 e5.73 10.42 48.0i 37.66 2.5
1 PI E UROXUS I t PIL ) 0.0 $1.15 5.00 28.07 23.07 1.4
0 DAPH!aIDAL
1 DAPflHIA REIROCURVA 0.0 1.89 0.0 0.95 0.95 0.0
1 SillOCEllf AtUS I LP!l 1 0.0 97.00 0.83 48.93 48.09 2.5
1 SC AlitolELERIS KillGI 0.0 0.0 1.25 0.62 0.62 0.0
1 LLAll!Ot fDERIS I LPIL ) 0.0 6.94 0.50 4.72 2.22 0.2
0 11ACPUIHRICIDAC
1 ILYCRIPIUS SPIT 41tER 0.0 0.21 0.0 0.10 0.10 0.0

_ 6 CL ADCCE RA I L PIL ) 09 5.65 0.0 2.82 2.82 0.1
3 CLADOCERA (LPit1 0.0 4.17 0.83 0.50 1.67 0.1
0 OSTRALOUA ( IGI All 0.0 55.97 1.25 28.61 27.36 1.5

19 OSIPACODA ( LPIL) 0.0 55.97 1.25 28.61 27.36 1.5
0 COPLi'OD A (10fALi 0.0 1219.04 88.33 654.09 565.75 33.7
0 CALAl. DICA IIDIAL)

14 rat AtlGIDA ( LPIll 0.0 3.35 0.0 1.67 1.67 0.1
0 CVCI0P010% iTOTALI
1 C(CLOFS VfFt4ALIS 0.0 54.85 2.08 28.47 26.39 1.5

DATE 03/09/81
PAGE 140 39
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fl0HilitWil IllDI At*4 PUDLIC SERVICE COilPAl4T t w9720 )

B4lt[Y C[Il[P Alll4G PL Alli

203PL Al2:ILl4 DitlSITY

Sitt SUtutARY
Nearshore Ponds

- REL
LS TAXA Pond 11 Pond C Cowles llog X S.E. ADX

1 1 1

1 EUCICLOPS AGILIS 0.0 139.02 0.85 69.93 69.10 3.6

1 tilCsC10PS SPERA105 0.0 5.42 0.0 2.71 2.71 0.1
1 (1/ tRf)C tCL0f's ALDIDUS 0.0 220.21 1.25 110.73 109.48 5.7
1 URillbCIClOPS t!OOLSTUS 0.0 0.0 0.42 0.21 0.21 0.0

14 01010PotDA (tPIll 0.0 7C6.42 18.33 402.30 3S4.05 20.8
0 litNPACTICulD A (10TAL )
1 IIAE ' *-C I ILDID A ( L Pil l 0.0 9.72 53.33 31.53 21.81 1.6

14 tiaR N IICOIDA ILPill 0.0 0.83 12.08 6.46 5.62 0.3
0 ti ll! !!L idde l f R A 11()i A L : C0 2.50 0.9i 1.46 1.04 0.1

13 ti Htlit ROPitHA ( t PIL I 0.. 2.50 0.42 1.46 1.04 0.1
0 1RIClidi'it R A ( 101 A L I OJ 0.0 0.42 0.21 0.21 0.0
2 1RIC H0Pi t R A ( l i'I t ) 0.0 0.0 0.42 0.21 0.21 0.0
0 DIPILRA titl1AIOCLRA i . :fAL) 0.0 46.61 0.42 23.51 23.10 1.2
0 CH IPollut!!D AE
2 CHIRCl4GitIDAE iLPILI 0.0 46.61 0.42 23.51 2 3. '.0 1.2
0 OIPilWA t iOIAll 0.0 0.0 0.42 0.2'. 0.21 0.0
2 DIPIERA (LPILI 0.0 0.0 0.42 0.21 0.21 0.0

TOTAL -0.00 3756.22 100.42 1938.32 1817.90 100.0
DIVLRSily ( H l'Ritif I 0.0 2.94 2.06 2.61 0.35
DI\tPSil1 ( J F RIllil 0.0 0.70 0.65 0.67 0.03
ilutiLLR Of T AXA 0 29 24 35

APOsE COlti'UllD USillG SAtlPit IDS
191 192 195 194
201 202 203 204
211 212 213 214

tilSSED SA!!Ptl IDS
1 71 172 173 174
181 182 183 184

DATE 03/09/81
PAGE 140 40
1600 AQUA 9/28/77
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fl0RillERtl IIDI Al'A PUBLIC SERVICE cot 1 pally (497201

BAltEY GEllER&llilG PLAtli

E,Ellfi'IC t1ACRolt4VERTEDRATE lAJt1ERICAL ADt#1DAf 4CE (H0/SQ lla

DEPLICAIE REPORT

PC TC GC LOC
5 71 71 0 0 00

DURATIOll TOH Sata VOL H110 CLIREl4T TEt tP

SID DAiE TIl1E D/fl 01411S C SD HD SP D UtlliS C SECil H T SC DI CL SP DI Al' HAT DT TURCD COraD DO Pil SAtti P

11 6/11/80 1732 0 0.0 0 4.6 4.6 0.0 0 0.1 6 1.0 1 0 4 3 0 0.0 0 22.8 19.0 0 0.0 0 '7.6 0.0 0.0 0

12 6/11/80 1732 0 0.0 0 4.6 4.6 0.0 0 0.1 6 1.0 1 0 4 3 0 0.0 0 22.8 19.0 0 0.0 0 7.6 0.0 0.0 0
- REL
X %J - ABX

LS (AXA
1 2

0 PL A TillEll11tifiiES ( TOT AL ) 19.23 0.0 9.62 9.62 4.3

5 1UNDEttARIA-ILPIL) 19.23 0.0 9.60 9.62 4.3 t

0 At1FHil'00 A I T01 All 57.69 38.46 48.08 9.62 21.7 |

0 41AUS10RIIDAE
5 PC:lTOFOREI A AFFItilS 57.69 38.46 48.08 9.62 21.7 |

0 DIP 1ER A litt1ATOCLRA ITOT All 173.08 153.85 163.46 9.62 71.9 |
j

0 CillRot40illDAE
2 CRIPICCillR0t40t1US ( LPIL) 76.92 38.46 57.69 19.23 26.1 .|

2 11 ARl41 Sell! A i L PIL i 76.92 115.38 96.15 19.23 43.5 |

3 CillHOttut1IDAE (LPIL) 19.23 0.0 9.62 9.62 4.3 |

TOTAL 250.00 192.31 221.lf 28.85 100.0

DIVERSITY til PRIt1E) 2.10 1.37 1,74 0.37
DIVERSITY IJ PRIttL) 0.91 0.06 0.89 0.02
tit #iLER OF TAXA 5 3 5

' 00TTOtt T1Pt 0

' A00VE CO!!PUTED USil:G sat 1PLE TOS
11 12

|DATE 03/09/81
|

PACE 140 1
*

T600 AQUA 9/28/71

!

.

--- - . o



tGlillLRil ItOI AllA PUDt lC SERVILE CGI1PAtlt 199720)

DAILE t CEtil.iJ AlltiG PL Atti

CEllill!C FIACR0!!1VEPILLH ATE ttut1ERICAL ALLR3DAllCE til0/bQ fil

RE PL IC A1 E REI'CR T

PC IC GC LOC
5 71 71 0 0 00

DlD AT IOtl TOW SA!!P VOL lit tt0 CUREtil TEtte
SID DALE TIttE D/f4 Ut41tb C SD WD SP D UllI"S C SECH W T SC DI CL SP DI AIR WAT BT TURED CCtB DO PH SAtti P
21 6/11/83 1651 0 0.0 0 9.1 9.1 0.0 0 0.1 6 1.2 1 0 4 3 0 0.0 0 23.9 15.3 0 0.0 0 8.8 0.0 0.0 0
22 o/II/80 1651 0 0.4 0 9.1 9.1 0.0 0 0.1 6 1.2 1 0 4 3 0 0.0 0 23.9 15.3 0 0.0 0 8.8 0.0 0.0 0

- REL
15 IAX4 X S.E. AB;!

l 0
0 OL IGCCit AE I A IT01All 19.23 G.0 9.62 9.62 3.8
0 IUnlFIC10at
1 ItvillCIDAL (LPILI 19.21 0.0 9.62 9.62 3.8
0 t|190DitJE A (10TAL) 0.0 19.23 9.62 9.62 3.8
5 illWUDIllE A tlPILI 0.0 19.23 9.62 9.62 3.8
0 Arti'lill CD A ITOIAll 76.92 114.62 105. 7 28.85 42.3
0 HAUSIOWIIDAE
5 l'OtlT0f 0HEI A Af fiti!S 76.92 134.62 105.77 28.85 42.3
0 01 Pill'A flEllATC2ER A (10TAL) 115.33 13 'e . ( 2 125.00 9.62 $0.0
0 C H 190t:0tlID AE
2 CR PIOCillRCtt0!KJS ( LPIL ) 76.92 57.69 67.31 9.62 26.9
2 tt ARillS2ti! A ( LPIL I 38.46 19.23 28.85 9.t2 11.5
3 CHil.oriot!IDAE I LPIl 1 0.0 57.69 23.85 28.85 11.5

101AL 211.5% 288.46 250.00 38.46 100.0
Di\ERSilt ill TWlhi 3 1.C2 1.96 1.69 0.07
OlVERS11i I J ikillE l 0.91 0.05 0.88 0.01
taA'd LR OF 1AKA 9 5 6
00 l I 0!1 IIPt 0

ALOVE cot 1 puled USil1G SA!!PLE IDS

21 22

D ATE 03/09/81
PAGE 140 2
T 600 A C.UA 9/28/77
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130R11(ERif Illul Alla PUDLIC SERVICE C0t1PAtif 149720)

D AILEY GilitRAIIttG PLAtti

,0Ellill!C t1ACROttiVERIEDRATE ilut1LRICAL ABLUDAtlCE tt10/S4 ft)

' REPLICATE REPORT

PC TC CC LOC
5 71 71 0 0 00

DURATicil TOW SAf1P VOL WitID CLNEllT TEtte
SID DATE tit 1E D/tl UtlITS C 50 WD SP D Uillis C SECil W T SC DI CL SP DI AIR WAT BT TURCO Col 10 DO Pit SAtti P
31 6/11/80 1515 0 0.0 0 15.2 15.2 0.0 0 0.1 6 2.5 1 0 4 3 0 0.0 0 23.3 15.0 0 0.0 0 9.2 0.0 0.0 0
32. 6/11/80 1535 0 0.0 0 15.2 15.2 0.0 0 0.1 6 2.5 1 0 4 3 0 0.0 0 23.3 15.0 0 0.0 0 9.2 0.0 0.0 0

- REL
LS TAXA X S.E. AB%

1 2
1 PLAlittEtt11tliHES I TOTAL i 192.31 0.0 96,15 96.15 0.9
1 IURDELLARIA-ILPIL) 192.31 0.0 96.15 96,15 0.9
0 flEll410DA ITOT AL) 57.69 115.38 86.54 28.85 0.8
1 tiEtIATODA ILPILI 57.69 115.33 66.54 28.85- 0.0
0 OLIGOctlAETA (10TAL) 17230.76 1634.61 9432.64 7798.07 91.0
0 t1 AIU ID AL
1 IAAIDIDAE ILPIL) 76.92 134.62 105.77 28.85 1.0
0 TUDIFICIDAE
1 TUCIF ICID AE ( LPIL) 17153.84 1500.00 9326.91 7826.92 90.0
0 ilIRUDIllE A I TOTAL) 607.69 76.92 442.31 365.38 4.3
0 GLOSStritat4IIDAE
1 Iltt 0P> DELL A STAGtfALIS 615.38 57.69 336.54 278.85 3.2

.5 GL OS'illitollIID AE ( L PI L ) 134.62 0.0 67.31 67.31 0.6
5 HIRUO!!!E A IIPil) 5 7. t,9 19.23 38.46 19.23 0.4
0 AlltiLL10A tioi All 57.69 0.0 28.85 28.85 0.3
5 Atll!E L ID A ( LPIL ) 57.69 0.0 28,85 28.85 0.3
0 B1VALVIA ITOIAtt 19.23 96.15 57.69 33.44 0.6
0 SfilAERIIDAE
1 SPil ALRIUll iI PIL 3 19.23 0.0 9.62 9.62 0.1
5 SPilAER1titt ( LPIL) 0.0 57.69 28.85 28.05 0.3
1 PISI0lutt i LI IL) 0.0 38.46 19.23 19.23 0.2
0 ISOPou A (10T A L I 0.0 19.23 9.60 9.62 0.1
5 ISOP00A (LPIL) 0.0 19.23 9.62 9.62 0.1
0 At1FHIPODA i10TAL1 38.46 0.0 19.23 19.23 0.2
0 HAUS10RIIDAE
5 pot 4T010REIA AffIll!S 38.46 0.0 19.23 19.23 0.2
0 DIP 1ER A illf1410CLR A IlOTAL) 173.08 192.31 182.69 9.62 1.8
0 tillROttoll!DAE
2 CR)P10Lli1R0t;0 tats t t PIL) 57.69 96.15 76.92 19.23 0.7

'_2 FI:Oct Aulus t LPIL I 19.23 0.0 9.62 9.62 0.1
2 PS[CIROCLADIUS (LPILI 57.69 96,15 76.90 19.03 0.7
2 0811RotIUtituAE I t PIL) 38.46 0.0 19.23 19.23 0.2
0 ECTOPPOCTA i10iAL) 0.0 19.?3 9.62 9.62 0.1
0 CRISTAIELLIDAE
8 CRISIAlliLA IUCEDO 0.0 19.25 9.62 9.62 0.1

TOTAL 18576.91 2153.8i 10365.37 8211.53 100.0 (
. DIVERS 11Y t il PR it1E l 0.61 1.81 1.21 0.60
-DIVERSIIf () PRIt1L I 0.16 0.52 0.34 0.18

DATE 03/09/61
PAGE t10 3

_



tt0flillf Rt1 IrDTAllA PUULIC SERVICE 0011PAtif 449720)

DAILE f CF.fiER Ai!*lG PL Atli

LEt411 TIC tlALGOlt4VLRIEERAIE IRJt! ERICA' ADUllDAtlCE il10/5'. til

RE PL IC A TE R[f'ORI

- REL
LS TAVA X S.E. AB%

1 2
IANCER OF TAXA 14 11 17
LOT 10tl I1PE O

ACOVE Corn'UILD USitG SallPLE IDS
31 32

DATE 03/09/81
PACE fl0 4
lo00ALUA 9/28/77

4

e

k
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HORTHERll IllDI At A PUDLIC SERVICE C0t1PAtti (49720)

DAf tEV CEt4ERATIttG PL Afir

tac tilHIC IIACRolilVt RILERATE taalERICAL A00t4 DANCE 1810/5Q Ill

STAT 10ti REPORT

'
- REL

LS 1AXA X 5.E. AB%<

1 2 3
0 PL AT1Ht tillf 4THES E 10 Tall 9.62 0.0 96.15 35.26 30.57 1.0
5 luRDELLARIA-ILPILI 9.62 0.0 0.0 3.21 3.21 0.1'

1 1URDELLARIA-ILPILI 0.0 0.0 96.15 32.05 32.05 0.9
0 11t itAlo0 A ( 10 T A L I 0.0 0.0 86.54 28.85 28.85 0.8
1 IllilAIOD & ( LPIL1 0.0 0.0 86.54 28.85 28.85 0.8
0 OLIGOCilAETA ITOTALI 0.0 9.62 9432.68 3147.43 3142.63 87.1
0 tit 1010AE
1 ilAIDIDAE ILPILI 0.0 0.0 105.77 35.26 35.26 1.0*

' 0 1LUIF IC10 AE
1 TualflCIDaE ILPILI 0.0 9.62 9326.91 3112.10 3107.37 86.2
0 HIRtn11tlE A i 101 All 0.0 9.62 442.31 150.64 145.86 4.2
0 utOSSIl l!Oll!!D AE
1 HEt000LLLA STAGt4ALIS 0.0 0.0 336.54 112.18 112.18 3.1
5 GLOSSIf ilotill0 AE ( LPIL I 0.0 0.0 67.31 22.44 22.44 0.6

j 5 HIPUUlttEA ILFIL) 0.0 9. t. 2 38.46 16.03 11.56 0.4
0 At4;1ELIDA 4 TOTAL i 0.0 0.0 28.c5 9.62 9.62 0.3
5 AtiltELID A ( LPIL ) 0.0 0.0 28.05 9.62 9.62 0.3
0 DIVALVI A (10 Tall 0.0 0.0 57.69 19.23 19.23 8.5
0 SPilAIRIIDAE
1 SPli Af RIUtl i t PIL I 0.0 0.0 9.62 3.21 3.21 0.1
5 SPilALRIUtl iLP!LI 0.0 0.0 28,85 5.62 9.62 0.3'

j 1 PISIDIList I LPILI 0.0 0.0 19.23 6.41 6.41 0.2
0 ISCPODA (10 Tall 0.0 0.0 9.62 3.21 3.21 0.1 [g
5 ISOPODA ILPILI 0.0 0.0 9.62 3.21 3.21 0.1
0 Atti'iniPODA Il0T All 48.08 105.77 19.23 57.69 25.44 1.6
0 lit.US IORIID A E

I 5 00ll10POREIA AFFIllIS 48.08 105.77 19.23 57.69 25.44 1.6
0 DIPit R A littlATOCERA (10i AL ) 16 3. e 6 125.00 182.69 157.05 16.96 4.3
0 tilIRut:Otif D AE

.2 CRYPIOCll!Rutto!!US ILPIL) 57.69 6 7.31 76.92 67.31 5.55 1.9'

2 PimCI ADIU3 I LPIL) 0.0 0.0 9.62 3.21 3.21 0.1
2 il Akl415Cill A I LPI L I 96.15 28.05 0.0 41.67 28.49 1.2
2 psf C1POCLADIUS ( LPIL. 0.0 0.0 76.92 25.64 25.64 0.7
3 CillRot!OllIDAE I LPIL) 9.62 28.85 0.0 12.82 8.48 0.4
2 CHIROl10f t10AE ( LPILI 0.0 0.0 19.23 6.41 6.41 0.2

1. 0 EC10PPO;i A (10 Tall 0.0 0.0 9.62 3.21 3.21 0.1
' O CRISTATELLIDA:
i 8 CRIS TAIELLA t1UCLCO 0.0 0.0 9.62 3.21 3.21 0.1

10TAL 221.15 250.00 10365.37 3612.18 3376.61 100.0
, DIVERSily til IRittEl 1. 7'e 1.89 1.21 1.61 0.21

DIVERSITT 4.1 l'RIt1CI 0.09 0.68 0.34 0.70 0.18
*

t1Ul:LER CF T AXA 5 6 17 18
' .COI!Ott 1 il E O ,

!
'

DATE 03/09/81
; PIGE th) 5
j it00 AQUA 9/28/77

i
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tOHittERia It4DI At1A PUBLIC SERVICE CostPatif (49720 3 '

UAILLY GlitLRAilt;G PLAllT
4

CLt4TitIC 41ACPoltr/ERIEUR AT E iARtLRICAL AcutID AllCE Ill0/SQ lil

STATI0l4 REPOWI

4

AE.0VE LOlif til[D USillG SattPLF IDS'

; 11 12 21 2C
31 32

DATE GJ/09/81
PAGE IK) 6
T600AfiUA 9/28/77i

|
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HOR 114LRt4 lilDI A!4A PUBLIC SLRVICE C0tlPAllt (49720 8
s

4 DAlt EY GENERAT1HG PL Allt

'
B[t31411C tlACROIt4VERIEDRA1E tRJil[RICAL ADtRIDAllCE 4 40/S4 Ill

REPLICAlt REPORT

' PC IC GC LOC

5 71 71 0 0 10.

DURATIOli 104 *iAttP VOL lill:13 ' CUREllT TLt1P
SID DAIE TittE D/H UtlIIS C SD WD SP D UNIIS C SLCH H T SC DI CL SP UI AIR HAT DT TURCD C0 tid DO PH SAlte P

i *1 6/11/o0 1453 0 0.0 0 4.6 4.6 0.0 0 0.1 6 1.0 1 0 4 3 0 0.0 0 25.6 !!.0 0 0.0 0 8.8 ~ 0.0 0.0 0
| 42 6/11/S0 1453 0 0.0 0 4.6 4.6 0.0 0 0.1 6 1.0 1 0 4 3 0 0.0 0 25.6 11.0 0 0.0 0 8.8 0.0 0.0 0
i - REL

LS TAXA X S.E. AD%;
'

1 2
0 Attrit!PCDA ITOTAll 19.23 19.23 19.23 0.0 6.1

1 0 HAUSIORIIDAE
'

1 PO!4|OFOREIA AFFINIS 19.23 19.23 19.23 0.0 6.1
1 0 DIPI(RA B4Lt1A10CLRA ITotAL) 461.54 134.62 298.03 163.46 93.9
I O Cl4IR0Holl!D AE
I 2 CR)PIOCHIROt.0810S (I PIL) 0.0 57.69 28.85 28.65 9.1

] 2 POL)PEDILLRt (LPIL) 19.23 0.0 9.62 9.62 3.0
2 ilARalISCHI A ILPILl 442.31 76.92 259.61 182.69 81.8j

e

j TOTAL 400.77 153.85 317.51 163.46 100.0
] DIVERSITY IH l'RillE l 0.48 1.41 0.94 0.46
i DIVERSIfT IJ PRiflEI 0.30 0.89 0.60 0.29
i tRRIGER OF T AXA 3 3 9
i 001Tott IVPE 0
s

| ABOVE CottPUTED US!!1G SAMPLE IDS
#

;
4 41 42
l

! DATE 03/09/81

{ PAGE 180 7
i 1600 AQUA 9/28/77
1
1

i

1
|

1-
|
;

1

3
:

|
:
4.

1
;

}
i
k

i
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tlGRillLRie IllDI AllA IUCLIC 'ARVICE CUllPAtlt 849720)

C AIL E f CilitPA TItG l'illtll

LLttillIC tlACR0!!4VERitti?A1E tRif ttRICAL Abut!D At4CE |HO/S'l [])

REPLIC A1L I?f i'ON T

N' TC GC LOC
5 71 71 00 10

DURAllOtt 10W LAf tP '/OL Hit 3D CUNiill 1[tiP

SID DATE illlE D/t4 titills C SD HD SP D Ur4IIS C S[C 4 64 T SC DI CL SP DI AIR HAT DI IURDO COllD DO Pli SAtti P
51 6/11/60 1409 0 0.0 0 9.1 9.1 0.0 0 0.1 6 2. 3 A 0 *, 3 0 0.0 0 23.3 15.0 0 0.0 0 9.2 0.0 0.0 0
52 6/11/60 1409 0 0.0 0 9.1 9.1 0.0 0 0.1 6 2.3 1 0 4 3 0 0.0 0 23.3 15.0 0 0.0 0 9.2 0.0 0.0 0

~ REL
IS T A>:A X S.E. A0%

1 2
0 tif tlATCU A 4101 All 19.23 0.0 9.62 9.62 1.1
I lit t tA I OD A ILPILi 19.23 0.0 9.62 9.62 1.1
0 Ol lCOCil AL I A (10iAll 155.05 153.65 155.85 0.0 17.0
0 IUdifICIDAE
1 (UCIllCinAE ttPILI 153.85 153.05 153.85 0.0 17.0
0 Atti'lil ROD A (IDT AL i 631.61 480.77 557.69 '6.92 61.7
0 li AU'>1GPl!D AE
5 Potil0F OI'EI A Af fital5 0.0 480.77 240.38 240.38 26.6
1 F('illOI OPLI A AF rit4IS 634.61 0.0 317.31 317.31 35.1
0 DIPIE P A t;Lil ATOCip A (10T At i 115.33 250.00 162.69 67.31 20.2
0 ClilFOt:OttID AE
2 Cu e PlucatikGtict105 ( LPIL I 96.15 250.00 173.03 76.92 19.1
2 (IllROt.GilI0 AL E LPIll l '# . 2 3 0.0 9.62 9.62 1.1

?DTAL 923.00 081.61 903.65 19.23 100.0
OlVLUSlit til IR!i;f.) 1.33 1.43 1.40 0.03
DIVtWGIIf ( .J PW ittE l 0.59 0.93 0.7S 0.16
4:iliti.'I R OF 1AXA 5 3 5
f.0110i1 I rr[ 0

ACOVE COttfui[O LISIllG Sat 1 PIE IDS
51 52

DATE 03/09/01
PACE IK) S

* 1600 Ard) A 9/20/77

2
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a - PEL
LS TAXA X S.E. ADX

4 5 6
' 0 14 Ell AIOD A (10(AL) 0.0 9.62 102.69 6 te .10 59.36 3.7

1 littlAIOOA ( LPIL ) 0.0 9.62 182.69 64.10 59.36 3.7
0 OLIGOCHAEI A (10 Tall 0.0 153.85 2375.00 842.95 767.31 49.3i

0 IIAIDIDAE
3

1 I4 AID 10AE ILPILI 0.0 0.0 38.46 12.82 12.82 0.7
0 TUDIFICIDAE
1 itIDIFICIDAC (LPILI 0.0 153.85 2336.54 830.13 754.51 -e 8. 5
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O GLOSSIPHol4110AE
1 HELODOELLA STAGil4LIS 0.0 0.0 9.62 3.21 3.21 0.2
5 HIRUOltlEA 4LPILi 0.0 0.0 125.00 41.67 41.67 2.4
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0 SI'li AE RIID AE
1 SPHAERIUll (LPIL) 0.0 0.0 48.08 16.03 16.03 0.9

a 5 SillAE RIt#1 ( LPIL I 0.0 0.0 19.23 6.41 6.41 0.4
1 PISlutt!!! ( L PIL ) 0.0 0.0 28.85 9.62 9.62 0.64
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0 PROS 11 Gila 1 A
1 li1DR ACARIllA ( LPIL I 0.0 0.0 9.62 3.21 3.21 0.2'
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1 2 CH IROl40t:1DAE ILPILi 0.0 9.62 0.0 3.21 3.21 0.2
. . .
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0 HfALELLIDAE
1 HVAttLLA AZiECA 9.62 9.62 -1.00 6.2
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- REL
LS TAXA X S.E. AB% ' ''

3 6 10
2 flotl00t AttESA E LPill 0.0 6.41 0.0 2.14 2.14 0.1 |

2 -1RICil0CLAh!US (LPIL) 0.0 0.0 9.62 3.21 3.21 0.2 1

3 Cit!R0110111DAE IIPIL i 12.82 3.21 0.0 5.34 3.85 0.3 6

I2 CilII'Ot40tlIDAE ( LPIll 6.41 3.21 0 . f. 3.21 1.85 0.2
O LCTOTROCI A (10 Tall 3.21 0.0 0. 1 07 1.07 0.1
L CRISTATELL10AE '

8 CRISTATELLA tiltCEDO 3.21 0.0 0.0 1.07 1.07 0.1

TOIAL 3611.18 1711.55 155.05 1825.85 999.97 100.0
DIVLRSITY til IWit1E l 1.61 1.47 0.80 1.2 s 0.25
DIVERSITY ( J PRIllE l 0.70 0.64 0.61 0.65 0.03
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140NiillRil lilDI AllA PUBLIC SLHVICE CO!!PAllf (497001

DAILEY GLilER ATitlG PLAtlT
:

E.EtlillIC ttACRottiVERIEDRATE liUt1LRICAL ADUllDAllCE (IIO/SQ til

i REPLICATE REPORT
l

1
; PC IC CC LOC
- 5 71 71 0 1 00

DURAT10tl 10W SAtle VOL H!llo CUREllT TEttP
l SID DAIE Title D/H OllITS C SD HD SP D Utills C LECll W T SC DI CL SP DI AIR WAT BT TURDO Cot 40 DO Pit SAlti P

i 81 6/11/80 1115 0 0.0 0 9.t 9.1 0.0 0 0.1 6 1.8 0 0 1 7 0 0.0 0 23.9 14.2 0 0.0 0 10.6 0.0 0.0 0
' 82 6/11/60 1115 0 0.0 0 9. 't 9.1 0.0 0 0.1 6 1.8 0 0 1 7 0 0.0 0 23.9 14.2 0 0.0 0 10.6 0.0 0.0 0
1 - REL
$ LS TAXA X S.E. ABX
j 1 2
i 0 l!EllATCDA (10i All 38.46 57.69 48.08 9.62 3.4
i 1 !!!!!ATODA E L Pill 38.46 57.69 48.08 9.62 3.4
I O OLIGOCil AL T A ( IOT AL I 0.0 365.38 182.69 182.69 ' 13.0
j 0 IIAIDIDAE
i 1 t1A1010AE (LPILI- 0.0 19.23 9.62 9.62 0.7

0 lualfICIDAC
1 1UDIl lCIDAC ( LPIL) 0.0 346.15 173.08 173.08 12.3
0 IIIPtoltiL A Ilot All 57.69 57.64 57.69 0.0 4.1
5 itIRUDIt4E A ( LPIL ) 57.69 57.69 57.69 0.0 4.1-

*

0 ARACHillDA d10TALD 0.0 19.23 9.62 9.62 0.7
0 PROSIIGttA1A+

4
1 HVCR ACARIllA ( LPill 0.0 19.23 9.62 9.62 0.7

j 0 At1PilIPODA (TOT ALi 1000.00 961.54 980.77 19.23 69.9
i 0 itAUSIORIIDAE
i 5 Putif0PORLIA AFFIllIS 1000.00 961.54 980.77 19.23 69.9
j 0 DIPIEPA I4E!!A10CIRA IIOTAL ) 0.0 250.00 125.00 125.00 8.9

O CillROttat t!D AE*

| 2 CRIPTCCillR0tt0f tuS ( L PIL) 0.0 192.31 96.15 96.15 6.8
4 2 li ARillSLli! A ( LPIL I 0.0 57.69 28.85 28.85 2.1

! TOTAL 1096.15 1711.54 1403.8% 307.69 100.0
O!VERSITY lit PRIttE l 0.51 1.95 1.22 0.71,

- OLVERSITT I J PRIllE l 0.32 0.64 0.48 0.16

ft.'Ui1DEROF1AXA 3 8 8
00T1011 T iPE 0

I ADOVE CollPUTED USillG SAtlPLE IDS
{ 81 82
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tlORititHil IIIDI AttA PUDLIC SERVICE CottPAtly (49720 8

DAILEY GLt4 ERA 11ttG PLAtlT

btlililIC (1ACR0!t4VLRTFDRATE I4Ut!LRICAL ADut30AIK.E (140/SQ til -

STA110ft RLPORT

- REL
LS TAXA X S.E. AD%

9
0 tilt 1 A100 A 110lAL) 57.69 57.69 -1.00 3.7
1 flLilAICD A I LPIL ) 57.69 57.69 -1.00 3.7
0 OLICOCHAETA dTOTALI 721.15 721.15 -1.00 46.0
0 tlAIDIDAE
1 tlAIO!OAE (LPIL) 12.82 12.82 -1.00 0.8
0 IUDITICIDAE
1 lub!f!CID AE ( LPIL) 703.13 708.33 -1.00 45.2
0 HIRtf01tiL & I TOT AL I 40.08 48.00 -1.00 3.1
0 GLOSSirlicti!!D AE
1 ilELOODELLA STAGil4LIS 12.82 12.82 -1.00 0.8
1 tiELOLDELL A (s PIL) 3.21 3.21 -1.00 0.2
5 HIRUDIllEA itPILI 32.05 32.05 -1.00 2.0
0 01VALVIA (10TAL) 32.05 32.05 -1.00 2.0
0 SFil ALRIID AE
1 SPil4ERIlitt i LPIL i 9.62 9.62 -1.00 0.6
5 SPilttRIlmt I LPIL ) 16.03 16.03 -1.00 1.0
5 PISIDIUll ILPILI 6.41 6.41 -1.00 0.4
0 ARAClittlDA (IO1 ALI 6.41 6.91 -1.00 0.4
0 PROSTIGilATA
1 tt:DR AC/ RIllA s t PIL I 3.21 3.21 -1.00 0.2
1 PROSilttf4TA (LPIL) 3.21 3.21 -1.00 0.2
0 ISOPODA (10T AL ) 3.21 3.21 -1.00 0.2
0 ASELLIDAE
5 ALELLU? ILPill 3.21 3.21 -1.00 0.2
0 Af tf14IPOD A ( 10i AL I 551.28 551.28 -1.00 35.2
0 . HALIS10RIID AE
5 pot 4TOFOREI A Af f IllIS 544.87 544.87 -1.00 34.8
1 POf1TOPOREI A AF FIllIS 6.41 6.41 -1.00 0.4
0 01PIERA flEttATOCERA ilOT All 141.03 141.03 -1.no 9.0
0 Cil1 Rot 40ti!DAE
2 CRYPTOCHIR0tiOltVS ( LPIL ) te.10 64.10 -1.00 9.1
2 GROCLADIUS tlPIL) 38.46 3e 6 -1.00 2.5
2 tl APillSCilI A ( L PIL ) 35.26 35.26 -1.00 2.2
2 CHIPotio; TID AE ( LPIL I 3.21 3.21 -1.00 0.2
0 ECTOFROCIA ITOTALI 6.41 6.41 -1.00- 0.4
O CRISTAILLLIDAL..

8 CHISTAittLA t1uCEDO 6.41 6.41 -1.00 0.4

total 1567.31 1567.31 -1.00 100.0
DIVERSITY IH PRittEl 1. .e 7 1.47 -1.00
DIVERSITY IJ PRIt1El 0.55 0.55 -1.00
ilut: DER OF TAXA 17 17
EDTToll T1PE O
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^
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t10RillERil IllDIAtt4 l'UULIC LERVICE C0rlPAllt I ae9120 )

DAILLY gel 4LWA111tG PLAT 4I

LLt4 Tit!C (1ACR0!flVLRIEDRAlE tiUl1[RICAL AD&AIDA14CE 4t10/59 tti

PEPLICAll PLPORT

PC IC GC LOC
5 71 71 1 3 00

DtID ATIOtt TOW SAtlP VOL H!!40 CtMilf T Et1P
SID DAIE TIttE D/fl Uti!IS C ED HD SP D tAlliS C 5ECH H T SC DI CL SP L' AIR HAT DI 1URPO C0tal DO PH SAlti P
211 6/14/80 1545 0 0.0 0 0.5 0.5 0.0 0 0.1 6 0.5 0 0 1 6 0 0.0 0 35.0 0.0 0 0.0 0 0.0 0.0 0.0 0
212 6/14/00 1345 0 0.0 0 0.5 0.5 0.0 0 0.1 6 0.5 0 0 1 6 0 0.0 0 35.0 0.0 0 0.0 0 0.0 0.0 0.0 0

- REL
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1 2
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0 SillAERIID AE
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s

TOTAL 3923.07 13788.44 8855.75 4912.68 100.0
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DAltE t GlittHAIIllG PL Atti

[.t!11tilC ll&CPOttiVLRIECH AIE iluf ttRICAL ALUtlDAliCE t t10/ 1 t1)

5!Allori kliLRI

- REL
LS TAXA X 5.E. ABX

le 20
0 titt14 800 A f lu;?8 9 15 3. o's 28.85 91.35 62.50 1.9
1 t4 Lit 4100 A t il'IL I 153.85 28.55 91.35 62.50 1.9
0 OLICU(ilAtfA (IOfAll 4134.61 3413.46 37/4.03 360.5S 76.6
0 ti41010AL
1 tia.ID ID 4 L tlPILI 2375.00 2500.00 2437.50 62.50 49.5
0 100trICIDA[
1 lifelf!CIDAE II PILI 1759.61 913.46 1336.54 423.08 27.1
0 liti< trait:C A t lGI A L I 0.0 9.62 4.81 4.61 0.1
0 G L OSSil itGlillD A E
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0 DIVALVIA eloIALi 1134.61 134.62 634.61 500.00 12.9
0 St il tf G I IDi c
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0 f t!.NI AC TIC 01D A (101 AL e
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0 H V AL L L L ID U.
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0 tillittf rJPILHA i 101 All 19.23 9.62 14.42 4.81 0.3
0 C AltlID A L
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0 L L PIOc t P 1D A t
2 OtC[ IIS I LPIt 6 9.60 9.62 9.62 0.0 0.2
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STATIOtt RLPORT

- REL
LS TAXA X G.E. AB%

21
0 PL A T16tElt11tilhts 410i All 9.62 9.62 -1.00 0.2
1 I UPO L L L A R I A-i t PI L I 9.62 9.62 -1.00 0.2
0 1:FttA100A 1101 All 86. 5 /e 86.54 -1.00 1.4
1 f:!tlA1004 t t Pill 86.M 86.54 -1.00 1.4
0 blIGOLilAtI A 4 IOI AL I 4682.69 4682.69 -1.00 75.2
0 llAIDlDAE
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0 (VolflLIUAE
1 ItmliICIDAL I L PIL I 2 1432.6 9 2102.69 -1.00 35.0
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0 IIIWUD Il4!D AE
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0 Sill At RIID AE
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0 C t llit D A E
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0 DIPIE PA t.tllAIUC f R A t Tul All 826.92 826.92 -1.00 13.3
0 C f R A lOl'OGC;4 t D A E
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Nearshore Ponds

- REL
LS TAXA Pond 11 Pond C Cowleu Bog x 5.E. Au;:

1 1 1

10 CottMCRIOlllDAE ILPIL) 4.81 0.0 0.0 1.60 1.60 0.0
0 TRICliOPl[R A (10! All 14.42 9.62 0.0 8.01 4.24 0.1
0 ll UROPTItIDAE
2 Oallioll'1Cill A E LPIll 4.81 0.0 0.0 1.60 1.60 0.0
0 LEPIOCLRIDAE
2 CELLIIS ttPILI 9.62 9.62 0.0 6.41 3.21 0.1
0 OIPIIN A taillATOCER A (101 All 1264.42 355.77 826.92 81b.70 262.37 12.5
0 C E R A IOPdC0! AID A L

2 CLRAIOPOGuillDAE I LPILI 38.46 76.92 567.31 227.56 170.23 3.5
0 CillPolloilIDAE
: ClllRot:OllUS ( LPIll 115.38 14.42 9.62 46.47 34.48 0.7
2 CRIP10LilIRO!!OMUS I LPIL I 4.81 0.0 0.0 1.60 1.60 0.0
0 CRIColOPUS (lPIl) 4.81 0.0 0.0 1.60 1.60 0.0
2 1 Atifi AR0lsS ( LPill 403.85 100.96 51.69 187.50 103.69 2.9
2 DICRoltt:UIPLS ELPILI 52.28 96.15 86.54 78.53 13.12 1.2
2 80Lifl0llull iLPILI 9.62 4.81 19.23 11.22 4.24 0.2
2 70L ACESil(IA ( LPILI 76.90 19.23 28.85 41.67 17.85 0.6
2 FROCL Adit!S I LPIt i 298.08 14.42 9.62 107.31 95.36 1.6

2 illa [tiOPSLCidA I L PIL 8 0.0 4.81 0.0 1.60 1.60 0.0
2 lil!LillllAlllilLI LA ( LPIL ) 9.62 0.0 0.0 3.21 3.21 0.9
2 PLLCIPOCLADIUS (LPILI 221.15 19.42 28.85 86.14 66.64 1.4
2 PARAIIIUIPES (LPill 0.0 4.81 0.0 1.60 1.60 0.0
2 Ela0CillRott LUS ( LPIll 4.81 0.0 0.0 1.60 1.60 0.0
2 1kICiluCLADIUS (LPILI 4.81 0.0 0.0 1.60 1.60 0.0
2 CillPOttoillD AE ( L Pill 14.42 4.81 19.23 12.82 4.24 0.2
3 CilIRullC!tIDAC ( L PIL I 4.81 0.0 0.0 1.60 1.60 0.0
0 DIPILFA L>R AClitCERA (10! All 9.62 4.81 9.62 8.01 1.60 0.1
0 SIRAIICil(IDt.L

2 I;l l10L L IUS 4.81 0.0 0.0 1.60 1.60 0.0
2 L UP A R a HiUS 0.0 0.0 9.62 3.21 3.21 0.0
0 1 Af tAlllD * l
2 LilR) SOPS ILPILi 4.81 4.81 0.0 3.21 1.60 0.0
0 DIPIEPA i10lALI 0.0 4.81 0.0 1.66 1.00 0.0
2 01PILRA Ilf*lL) 0.0 4.81 0.0 1.60 1.60 0.0

10TAL 8418.25 4927.87 6230.75 0525.62 1018.32 100.03

DIVERSIIf Ill PR1ttE l 2.20 1.82 2.23 2.00 0.13
DIVIRSIII (J lRIlit1 0.56 0.50 0.61 0.55 0.03
itutOI R OF T O: A ' 32 24 20 40
00TIOil 110L 0

A80VE Cot 1FUILD U3It:G S.*.!PL E IDS
171 172 181 182
191 192 201 202

b 211 212
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