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I. Introduction

This is the fifth Environmental Operating Report
for Unit No. 1 of the Donald C. Cook Nuclear Plant. During
the period covered by this report (July 1, 1976 through
December 31, 1976) the Unit continued to operate at 100% of
full power. On December 24 the Unit was brought to cold
shutdown for the start of the first refueling outage.

Although there were no changes to the Environmental
Technical Specifications in the second half of 1976, Amendment 17

to the Operating License, dated January 6, 1977 revises Section
5.4, "Plant Reporting Requirements, " such that this report
will be the last semi-annual Environmental Operating Report
for the Donald C. Cook Nuclear Plant. The radiological
portions of the report will still be issued semi-annually
but the remainder willbe produced annually. The next
report will cover all of 1977.



II. Abnormal Environmental Occurrences

'The following abnormal environmental occurrences were reported
during the second half of 1976.

Date Number Occurrence

7-9-76 50-315/76-04 High chlorine residual in
the circulating water system.

8-20-76

10-29-76

50-315/76-05

50-315/76-06

Liquid release occurred in
violation of Tech. Specs.,
Appendix 8, Section 2.4.2.b

Total chlorine residual not
determined during chlorination
cycle.

11-20-76 50-315/76-07 Circulating water .chl ovine
residual > .10 ppm.



XXX. Ph sical Observations

A. Underwater Observations

Fifteen dives were performed during the reporting period; five
during July, five during August, four during September and one during
October.

The riprap fields and structures appeared normal; no scour was
observed. Some organic debris (leaves, sticks, dune grass, etc.) was
seen, but appreciable or'abnormal accumulations were not observed.
Periphyton growth (described by length, luxuriance and percentage
coverage of substrate) reached a seasonal maximum during the

summer'June-July)and diminished during September-October. Snails (Physa
integra) and fingernail clam shells were occasionally observed but
numbers were low. Crayfish were observed regularly but were most
abundant during July and August. During July, fish eggs were observed
attached to various substrates (periphyton, loose algae, etc.) in the
vicinity of the structures and lying loose at one north control station.
The eggs were probably those of alewife or spottail shiner; most eggs
were opaque, many were fungused, some were clear. During August, eggs
were observed attached to periphyton growing on top of the south intake
and south discharge structures; numbers were low, all eggs were opaque,
most were fungused. Nine species of fish were observed and listed in
descending frequency of observation are: alewife, sculpin, johnny
darter, carp, spottail shiner, yellow perch, trout-perch, burbot and
rainbow smelt. Schools of young-of-the-year alewife were observed
during August and September. Small schools of carp were observed near
the south discharge structure July-September; carp were not observed
elsewhere.

See Appendix A to this report.



B. Scour and Erosion

The program of monitoring Lake Michigan bottom scour
and shoreline erosion in the vicinity of the Donald C. Cook
Nuclear Plant continued to be in effect during the period
of 7/1/76-12/31/76. Additionally, a diving inspection of the
underwater structures and bottom riprap cover was made in
September, 1976.

l. Lake bottom profiles are found by monthly sounding
"normally during the period of April through October.
These depth readings are taken within a grid of
13,000 ft. in a North-South direction and 3,000 ft-'in an
East-West direction. Due to poor weather conditions
soundings were taken only in August, 1976. These
soundings indicate progressive stabilization of the
Lake Michigan bottom.

2. The aerial photographic survey of six miles of
Lake Michigan shoreline (from one mile north to
five miles south of the plant) continued on a
monthly basis during the reporting period. The
photography of September, 1976 was used to compile
a set of maps for 2.46 miles of shoreline. The
maps indicate that no appreciable change in beach-
front has taken place since March, 1976.

3. Due to poor weather conditions the 1,400 ft. by
2,400 ft. grid within the area of circulating
water intake and discharge pipes and structures
was not sounded during the reporting period.

The above information with the exception of the
shorefront aerial photos is available in the New York offices
of AEPSC. The aerial photos can be found at the Cook Plant.



C. Groundwater Monitorin

Chemical Analysis was made of groundwater samples
from wells IA, 2,3,6,7,8,11, and 12. The samples were
analyzed for the parameters of:

sodium
sulfate
phosphate
pH
conductivity

nitrate
iron
copper
static water level elevation

Lake water, free of chlorination, was also
analyzed for the same parameters.

The results of the sample analyses are presented
in Appendix C.

Groundwater movement is determined annually
and willhe presented in the next Environmental Operating
Report.



xv. Chemical Dischar es

Actual quantities of chemicals released to the lake or the absorption
field during the second half of 1976 are listed below arranged according
to the relevant Technical Specifications.

A. Specification 2.2.1.2

B.

Chlorination of the Circulating Water System was done throughout
this period on a twice per day (20 minute feed) automatic program,
except for unit outagds and during part of the period of deicing.
Total chlorine residual is presently being measured at the condenser
outlet by the amperometric method. Total chlorine residual is being
measured every five minutes through each period of chlorination.

Specification 2.2.2.2

Amount Discharged - Lbs.

l. Phosphate 33.6 (heating boiler blowdown)

2. Morpholin 0

3. Ammonia 48.1

C. Specification 2.2.3.2

1. Sodium Sulfate

2. Boron

3. Detergent*

Amount
~Oi h d ~Nh 1|

52.66 Tons Absorption Field

154.56 lbs. Lake

1716 lbs. Lake

* Detergent used for decontamination of the aux. building with the
majority of this material processed through the waste disposal
system. Yalues reported are based from inventory control of the
detergent with the assumption that all used was discharged to the
lake. The material presently in the Spartan DC-13 cleaning compound»s the. following acti ve ingredients:

Sodium Nitrite
Phosphate
Alkylaryl Polyethylene
Glycol Ether
Postassium Hydroxide
Perfume
Phodamine B Dye
Basic (Violet ;.10)

Less than 0.5%
0.7% as P

] 0%

Less than 0.1%
Less than 0.1%

3 ppm



D. Specification 2.2.3.2 - Discharge to Lake and Absorption Field

1. Turbine Room Sump Composite Data

Sodium 50,594 lbs.
Calcium 33,222 lbs.
Magnesium 11,285 lbs.
Sulfate 71,199 lbs.
Chloride 5,785 lbs.

Total
Solids 236,352 lbs.

2. pH Values on Sump Discharge Composite

Low - 6.7 High - 8.2

3. Ho chemicals other than spent regenerants were discharged to the
absorption field.



V. A uatic Studies

Condenser-Passa e Studies

This report includes condenser passage data for June through
September 1976 and the results of preliminary statistical analyses of
the preoperational and operational data. Total zooplankton mortalities
for the period June to September 1976 were generally low and comparable
with mortalities observed for the same period in 1975. Statistical
analyses of zooplankton mortalities were performed for 25 taxon
categories and for the three incubation times. A 20-month data set was
used. Only eight significant differences (p<.05) were detected between
intake and discharge water mortalities in the 75 analyses. Zooplankton
mortalities were generally lower in the intake waters than in the dis-
charge waters (53 out of 75 comparisons) but the differences in mortality
were only a few percent. Zooplankton mortalities due to condenser
passage were low averaging less than 15% for total zooplankton.

Zooplankton concentrations in the cooling waters were higher in
the summer of 1976 than in 1975 and there was some evidence that the
seasonal pattern of zooplankton composition was advanced by one month in
1976. The numbers and biomass of zooplankton passing through the plant
and the maximum loss of zooplankton (at 0-hour) were calculated.

Some culturing experiments were conducted in June and July. The
copepods used were C'pclops bicuspidatus thomas'nd Cyclops V819KEZ58.'he results of these studies are presented.

Lake Surve s

Statistical analyses of several zooplankton taxa were made to compare
abundances in the operational years with those observed in the pre-
operational years. Analyses were made by month and by zone for each taxon.
The results of several analyses indicated that there were statistically
significant differences (p<.05) in zooplankton abundances in the pre-
operational and operational years. Some of these differences may have
been associated with undetermined variability in biological, chemical,
physical, and climatic events which effect zooplankton population dynamics;
this would appear to have particularly true to the zones located several
kilometers from the discharge jets. The greatest number of significant
differences were detected for zones 2 and 5 which are located closest to
the discharge jets. The reasons for the greater number of significant
differences occurring in these two zones is under investigation. Two
important factors may be the relatively small size of zones 2 and 5'nd
the greater number of stations within these zones in comparison to the
other six zones of the survey grid. These two factors probably resulted



in a lower estimate of spatial variability within these zones and thus
temporal variability was easier to detect than in the larger zones
containing fewer stations.

A special study was conducted of zooplankton distributions over a
3.2 km2 area centered on the discharge gets. Zooplankton were collected
continuously at 2-minute intervals from 1-m along 12 transects. Rater
temperature was monitored continuously. Copepods generally occurred in
higher concentrations in the plume than in the surrounding water while
the reverse was observed for cladocerans. Several hypotheses are being
considered to account for these differences.

See Appendix B-1 to this report.



B. Ph to lankton

ENTRAINMENT

A study of phytoplankton entrainment has been conducted on a
regular basis since February 1975. Samples are collected each month
from the intake forebay and from the discharge forebay of Unit f/1
three times during a 42 hour period: before morning twilight, at
noon, and after evening twilight. Samples are collected in triplicate
for viability analysis and in duplicate for microscopic counts.

Chlorophyll and phaeophytin analyses are being used to determine
phytoplankton viability. All of the 120 required viability samples
for the period of July through November 1976 were collected. Three
were lost during analysis. For the period of January through November
1976, all 132 required phytoplankton samples were collected. Counting
is complete through May of 1976. One sample was lost during preparation
of these samples for microscopic counting.

Phytoplankton densities in 1976 are lower than those of 1975.
Since the lake warmed faster in 1976 than 1975, spring and particularly
summer blooms of phytoplankton occurred one month earlier in 1976 than
in 1975. A winter bloom of diatoms is documented. Diversity and
numbers of forms both increased in 1976 relative to 1975. Some factors
that may have contributed to this increase are the greater experience
of our laboratory personnel, the early warming of the lake in,1976,
or even a real increase in the number of forms present.

Samples for viability'nalysis showed statistically significant
(0.05 level of significance) differences between intake and discharge
on three occasions. On two occasions, plant passage appears to have
decreased the viability of the phytoplankton population and on one
occasion it increased the viability. These three occasions represent
15% of the samples collected for this period of time.

Because of short term variations in the phytoplankton population
and problems with the completeness of extraction of the'chlorophylls,
no clearly defined plant impact on the phytoplankton was noted for the
period of July through November 1976. A study of short term variations
of phytoplankton viability showed such variations to occur within a
five minute period. Comparison of sonification versus grinding for
preparation of phytoplankton for extraction of the chlorophylls and
phaeophytin showed grinding to increase the extractability of these.
Beginning in 1977, all samples for viability studies will be ground
instead of sonified.

-10-



LAKE SURVEYS

This report compares the dominant phytoplanktonic species and the
abundances of ten categories of phytoplankton algae in the preoperational
years of 1972 through 1974 to the same parameters in the operational year
1975. The three seasonal major surveys per year are used instead of the
monthly short surveys which were employed in the second Environmental
Operating Report of 1975. The ma)or surveys cover the full 36-station
sampling grid and are adapted to more complete analyses of both spatial
and temporal variations than are the ll-station monthly short surveys.

The dominant and codominant species or forms of 1972 through 1975
show normal seasonal variation rather than any effect of Cook Plant's
operation. Flagellates were dominants or codominants in spring (April
surveys) summer (July surveys), and fall (October surveys) in the pre-
operational years and in operational 1975. Associated with the flagellate
dominances were: diatoms in spring; green algae, decreasing diatoms,
and increasing blue-greens in summer; and decreasing blue-greens and in-
creasing diatoms in fall. In July 1975 the diatom population crashed a
month earlier than usual, but it had also done so in July of preopera-
tional 1972. In operational 1975 the combination of dominants and co-
dominants in October was identical to that in preoperational October

- 1972.

The 36 stations of the seasonal major surveys permit stratification
of the data into 3 zones by water depth and two categories by proximity
to the plant. The depth zones are: zone 0 (0 — 8m), zone 1 (8 — 16m),
and zone 2 (16 — 24 m); the proximity categories are "inner" (less than
2 miles from the plant) and "outer" or reference stations 2 miles or
more from the plant. Time-plots by depth zones of the means and stan-
dard errors of the ten categories of phytoplankton at. inner and outer
station groups show pronounced parallelism between inner and outer sta-
tions, i.e. stations near the plant and stations away from the plant
showed the same changes in abundances in'll the years and (with two
exceptions) in all the depth zones. In depth zone 2, well offshore from
the plant, total algae and centric diatoms in April 1975 showed sub-
stantially greater abundances in the inner stations than in the outer;
this did not happen in zones 0 or 1 much closer to the plant.

Filamentous blue-greens increased in all three depth zones in July
of 1975, but in each case the increase was greater in the outer stations
away from the plant. Except for July 1975, there was no consistent
difference between means of inner and outer station groups in the pre-
operational years or in operational 1975.

There is no evidence from the spatial or temporal distributions of
abundances of the phytoplankton categories that operation of the Cook
Plant has had any adverse impact on the phytoplankton of the region.

See Appendix B-2 to this report.



C. Benthos
I

Entrainment

Concentrations of four species of macrocrustaceans, Pontopoz'cia
affinis, Nysis zeHcta, Gammams sp., and AseElus sp. in the cooling
water which circulates through the Cook Plant were measured in the
intake and discharge forebays, four times in a 24-hour period twice
each month. These data, expressed as numbers per cubic meter, are
given for each time, date, and location.

Entrained densities of Pontopoz'cia were lower than in the corres-
ponding months of 1975, when it was determined that lake populations
were unlikely to be harmed by losses through entrainment. No simple
criterion exists for judging the harm which might be done to popula-
tions of the other three species, since they do not normally occur
among the benthos of sandy bottoms which prevail in southeastern Lake
Michigan, and we have no information on their abundances in other
habitats occupied by these species near the Cook Plant (e.g., the
riprap installed around intake and discharge structures). There is
no evidence that the observed rates of entrainment represent a threat
to their indigenous populations.

Im in ement

An estimate is given for the quantities (number and weight) of
the crayfish Oz'coneetes pz'opinquus impinged from January through
October, 1976 (except data for May, which are missing). The projected,
total impingement of crayfish for 1976 (120 kg) is slightly higher
than estimated impingement in 1975 (90 kg). However, these crayfish
live primarily on the riprap, and impingement losses of Ovconectes
are not considered harmful to indigenous benthic organisms.

Lake Surve s

Two major surveys (July and October) were conducted. The pre-
scribed plan of sampling by depth zones (0, -1, 2) and by distance
from the plant (inner, outer) was followed except that one station
could not be sampled on each of the two surveys. All benthos in the
samples have been identified to the major taxon level.

With
after the
data were
series of
determine
different
operation

the October, 1976 survey, two years of seasonal surveys
beginning of plant operation were completed, and sufficient
accumulated for simple, preliminary statistical tests. A
two-sample 0-tests were performed on sets of zonal means to
whether the ratio of inner to outer means was significantly
after the plant began operating from ratios calculated before
began. Total animals and five major taxa (Pontopoz'cia



a@finis, Stylodvilus heringianus, Pisidium spp,, Tubificidae and
Chironomidae) were subjected to the comparison, and each depth zone
and season was compared separately. The number of t'-tests therefore
equalled 6 categories of benthos x 3 depth zones x 3 seasons (54).
Two tests gave values of 8 with probabilities less than .05:
Chironomidae in autumn surveys in zone 2, and Pontoporeia in spring
surveys in zone 2. In each case, the difference was due to an increase
in the ratio of inner to outer means. Since these changes indicate an
improved environment for the organisms concerned, they are not con-
sidered to represent a harmful effect on the benthos.

Lake survey data from the latter half of 1976 further show that
apparent trends in Pontoporeia and Pisidium populations which were
noted in the January-Jun'e, 1976 Environmental Operating Report did
not continue, and that no detectable changes in fact occurred in the
ratios of inner to outer populations in summer and autumn compared to
preoperational populations.

See Appendix B-3 to this report.



D. Fish

Pield Sam lin of Adult Fish

Chill Net's. Standard series netting for July-December was complete
except for no night gillnetting in October and no day or night gill-
netting or night trawling in November. This period has been the worst
weather-wise in the history of our sampling. Harm-water species alewives
spottails and yellow perch dominated July-September catches, with October
catches having modest numbers of alewives, spottails, gizzard shad and
lake trout.

Watols. Catches of July-October were mainly composed of the same species
captured in gill nets —alewives, yellow perch and spottails, with more
smaller species such as johnny darters also present. Upwellings affected
catches in that many cold-water species (smelt, coregonids) were also
taken. In November numbers caught were small and were mainly alewives,
spottails and smelt.

Seines. Seine catches were somewhat different from the previous two-year
catches, in that smaller and different rare species were collected.
However, July-September catches were mainly of alewives, spottails and
perch. Some trout and shad were also caught. October seine hauls were
unique in that many large adult lake trout were taken along with some
alewives, spottails and emerald shiners. Nine fish (longnose dace,
shiners and smelt) were taken in November.

Pish Larvae Sam les,

ZieEd fish ~ae samples. None of the 1976 field samples have been pro-
cessed so that a brief discussion of 1973-75 data was given. The seasonal
nature of larval abundance, being most prominent in summer, was noted.
The smelt peak in April-May, perch peak in early June, alewife presence
in June-August were all discussed. Various other larval species (i.e.
trout-perch, carp, darters and sculpin) in previous catches were stated.

En''ainmen5 samples. All samples required were collected; none has been
analyzed. However the seasonal nature of the entrainment problem as
reflected in field sampling was also seen in 1974 entrainment data which
was discussed for perspective in lieu of unavailable 1976 data. Numbers
of entrained larvae passing through the plant in 24 hours ranged from
1.3 x 105 to 2.5 x 106 for Unit 1 operation.

14



Foreba Visual Ins ection

Pish observed in the intake forebay from June through November
were mostly alewives, spottails and yellow perch. Some lake trout were
seen in other months, but mostly during their spawning period in
October. No fish were observed dead.

Im in ement

Every fourth-day sampling was verified by statistical. techniques
and initiated March, 1976. During May, 1976, 16 species, with alewife
the numerical dominant (7,125 of 11,656) were captured. In June, 32,671
fish representing 15 species were impinged. Alewives again were the
dominant (29,092 of 32,671). July was the month of maximum catch
(33,045) with 12 species represented. Alewives again dominated. Numbers
impinged dropped in successive months to 6,404 for August, 16,346 for
September and 10,463 for October. Numbers are not available for Novem-
ber or December. Alewives were dominant in October, yellow perch in
September and perch and spottails dominated October catches. Total
catch for the period May-October, 1976, was 110,585 fish.

See Appendix B-4 to this report.
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VI. Terrestrial Studies

The Company's consultant for this program, Dr. Francis C. Evans,
will be out of the country until May, 1977. At his request, Dr. John C.
Ayers submits the following report on the terrestrial studies.

Dr. Evans'ssistants, Alan Bady and Joseph Strauch Jr., have each
made one or more visits to the plant site in the fall of 1976. Bady has
made collections of insects and small mammals and has visited the marshes.
Strauch has studied the bird populations on the plant site. Neither of
them has seen any abnormal environmental occurences that might be due to
plant operation. A detailed account of the terrestrial findings for the
period July to December 1976 will appear in "the next Environmental
Operating Report."

16



VII. Thermal Plume Studies

No thermal plume studies were conducted during
the period covered by this report. These studies willbegin
again after Unit. No. 2 has reached at least 75% of rated
thermal power.

— 17



vzzx . 0eicin 0 eration and Circulatin Mater Pum 0 eration

A. Specification 2.1.1.2

There were no circulating water pumps out of service due to
malfunction during this operating period.

B. Specification 2.1.3

The deicing mode of operation was utilized from December 11, 1976
through December 23, 1976 when unit 1 came down for refueling.
Deicing mode was again run starting 'December 27 althou'gh
the unit remained in a shutdown condition.

A table of the daily totals of the deicing discharge
flow through the middle intake appears near the end of
Appendix B-4 to this report. Data for deicing during
the first half of 1976 is included.



IX. Radioactive Release Data

The releases of radioactive materials from the
Cook Nuclear plant during the last half of 1976 are detailed
in Appendix D to this report. This Appendix uses the same
format as Appendix B Technical Specification 5.4. Releases
were all less than one percent of applicable limits.

Corrections to the radioactive release data for
the previous report appear at the end of Appendix D.

19



X. Environmental Radiation Monitorin

Appendix E to this report contains the results
of the environmental radiation monitoring program for the
last half of 1976. 'amples were analyzed by the Eberline
Instrument Corporation — Midwest Facility, except for those
specifically identified as being done at the Cook Nuclear
plant.

The, samples collected and analyzed during this
period show low level activities consistent with those
expected in environmental medial. No radioactivity attributable
to plant operation was detected. Elevated concentrations of
gross beta's in air particulate filters, taken during
October, November and early December, resulted from the
Chinese nuclear explosions in late September and mid-October.

Some samples were not analyzed in time for inclusion
in this report. They will be issued as soon as available.

20



XI. Radiolo ical Impact on Man

Dose calculations have been performed to evaluate the
radiological impact on man of the releases of radionuclides to
the atmosphere and lake by the Donald C. Cook Nuclear Plant.
The doses for the last half of 1976 have remained low as in
previous reports.

Liquid releases consisted of a large number of batch
releases, at frequent intervals. These have been treated for
the purpose of dose calculations as a continuous release, and
a dilution factor of 10 has been used for all pathways of
exposure.

The resulting doses are as follows:

Dose Location

Whole body

GI-LLI*

Thyroid

Bone

Whole Body

GI-LLI*

Thyro3.d

Bone

Whole Body

Skin

Pathwa of Ex osure

Drinking Water

Eating Fish

Swimming

Dose mrem
4

2.01 x 10

7.05 x 10

1.28 x 10

1.58 x 10

7.20 x 10

6.69 x 10

-4
3.29 x 10

«3
5.79 x 10

1.51 x 10

1.88 x 10

There were twenty three batch releases of gaseous
effluents during the last half of 1976. Doses for the larger
of these releases were calculated based on the actual meteorology
at the time of each release. Other releases were averaged
over each quarter for the purpose of calculating doses.

*Gastro intestinal txact — Lower large intestine

21



The maximum doses to individuals occurred at the
site boundary and are as follows:

Whole Body

Skin

Thyroid adult from eating ve'getables

from inhalation

1.21 x 10 mrem

-2
3.14 x 10 mrem

5.0 x 10 mrem

«44.7 x 10 mrem

infant from dr'inking cows milk

from inhalation

9 p x lp 2 mrem

5.4 x 10 mrem

The population doses are estimated to have been
2.41 x 10 2 man-rems (whole body), and 1.16 x 10 1 man-rems
(skin) .

Direct radiation from the Coo'k Nuclear Plant is not
a significant source of exposure because the plant, is visible
only from the lake and limited portions of the beach.

Given the small doses reported above from all
receiving-water-related pathways it is clear that the
population doses are negligible.

22



XII. >«eorolo ical Nonitorin

The meteorological monitoring instruments at the
Cook Nuclear Plant performed well during the last half of
1976. Data recovery was as follows:

Data Recove Percenta e

Instrument Jul -Se tember October-December

50'ind speed50'ind direction
150'ind speed
150'ind direction

Temperature

99.7
99.4
99.1
96.2

100.0

99.4
99.4
99.3
97.5

100.0

Appendix P contains joint frequency distributions
of wind speed, direction,and lapse rate during the last two
quarters of 1976. Also included, are the actual hour by hour
data during the batch releases of radioactive gases.

— 23



XIII. Corrections and Additions to the Previous Re ort

The current meter data included in Appendix D

of the previous semi-annual Environmental Operating Report
was incomplete. The additional data required is attached.
to this report and is located immediately before Appendix A.

The last seven pages of Appendix E contain finalized
tables and graphs which appeared as incomplete in Appendix P

of the previous report.

A calibration error of the meteorological monitoring
equipment at the Cook Nuclear plant has been found which
affects the meteorological data included as Appendix G to
the Environmental Operating Report for the last half of 1975.
Corrected joint frequency tables for this period are included
at the end of Appendix P to this report.

Deicing occurred at the Cook Nuclear plant for the
first time in early 1976 and again during the end of 1976. Although
the period during which deicing occurred in the first half of
1976 was given in the last report, quantities were not. A table
entitled "Deicing Discharge Plow Through Middle Xntake"
appears near the end of Appendix B-4 and provides this
information for all of 1976.

Errors in the calculations used to prepare the radio-
active release data were brought to our attention during an
inspection at the Cook Nuclear Plant by NRC Region XXX
inspectors. By their request, as noted in the cover letter
dated February 2, 1977 to IE Inspection Report No. 050-315/77-01,
corrections to the previous report are included at the end of
Appendix D.

Circulating Water System Chlorination Data forall of 1976 is included in table form at the end of
Appendix B-4. This i'nformation for the first half of
1976 was not included in the previous report.

- 24



XIV. ~Summar

This Environmental Operating Report covers the first
six month period during which there were no restrictions to
operating the unit at 100/ of full power. The operating record
for this period indicates that Unit 1 produced power for 87.4/o
of the time and therefore any negative environmental affects
from normal operation would tend to have been maximized during
these six months. The text of this report shows that all
such affects have remained small.

Radioactive releases are low as in previous reports
and no site related radiation has been detected in the off-site
environment. Ecological monitoring has not shown any adverse
effects from the operation of the plant.

Two years of Unit 1 operation have now been completed
without. creating any significant hazard to the health and
safety of the public and with only a very slight impact on
the environment. we believe this performance indicates that
both units can be operated in a safe manner as designed.
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CURRENT METER DATA



Current Meter Data

The following is a tabulation of the lake current data obtained from

the ENDECO ducted-propeller current meters located as shown in Figure l.
Meters 1N and 4S were located at a depth of 3.3 meters (11 feet) and

meters 6N and SS were located at a depth of 6.1 meters (20 feet).
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Pol 8,5 l,e 2,4 ~ ,I IIIX AVC RORTH KIST SOVTII IICST ROCS

~ I 7A
~ 4 N
~ 5 74
~ 4 74
~ 7 74

5 74
9 ld

ilol
4 ~ 2
iot

54 ~ 3
4,2
8 ~ 8

lted

il~ 2 Red
Jlol lde7
lied 48,8
37 AS'oJ
Jle5 25 '
ilail Sdsl
29ot 8 ~ 8

t»0
43,8
lte5

P,S
JIB 30'3

O.e

3 ~ 0
tol
8 ~ 8
0 ~ 1
8 ~ 1
8 ~ 8
8 ~ 8

s,s
e,t
O.e
0,8
8 ~ 0
Seel
OeR

s,e
Pet
e,s

hol
tos
8 ~ 8

8,15
Pe43
Pe34
8 ~ 12
0 ~ 34
te32
7 ~ 17

85 ~ 3
2 I'll~ 7

lse.s
idol

Osd
s.s

8 ~ 8
eod

t,e
0 ~ 8
s,e
0 ~ 0

e.e
05 ~ 4

4 ~ 3
8 ~ 1

dl ~ 3
IRt,e
led,l

14 ~ 7
2 ~ I
0 ~ 8
8 ~ 3
2 ~ I
8.4
R,P

34
48
48
~ 8
48
~ 8
~ 8

~ 13 lh
4 117A
4 12 74
4 11 7A

I~ 74
15 74

~ ld 74

~ 17 74
4 15 TA

19 74
4-2 J-li

lh
~ 22 74
~ 23 TA

4 ) ~ N
~ 2S 74
~ 74-lA
~ 77 74
~ -2S-N
~ 29 lh
~ 33 lh

lh
5 27A
5 374
5 ~ N
5 574
5 4 N
5 774
5 S N

9 74
5 13 74
5 11 N
5 12 74

43,d
P

dsl

JISM

5
20et

oo

1 ~ P

p,a
"ee

2'
lio4
JI ~ 3
tlel
Snee

2S»8
P 8
c',8
1 ~ 8

18 ~ 4

Ih ~ 7

7 ~ I
37,5

~ ~ 7
t,h
I ~ 8
tel

Siss

25»d

IP, ~

lied

41 ~ 7
Pel

Stol
3'
48ed
14 ~ 4

PE 8

tes
2 ~ I

58 '
42eSle,i
le. 4
Sp,s

lt,0
see
8 ~ 8
p,n

44,4
~ e2

die I
41 ~ J
dte5
29et
tol

IP ~ 4
37,S
47 ~ 0

died
27 ~ I
25et
20,2
22 ~ 2

lte5
del

30ed
ISA 8
tel

4d ~ 7
IS ~ 4

35e4
5 't
14ed
te.d
Its S

8ol
toS

tol
2ts9
18 '
49ed
25 '

PIC
2 ~ I

Idol
s,t

Sdsl
7See
18 ~ 4
40 ~ ~

tsl
ls ~ ~

5del
78sd
57,4

1 '

2 ~ I
75,7

n,a
tee

18 ~ 8
died

died
~ 3,8
tel
2 ~ I

45ed
54et

Pe?
58,3
81 ~ 3
II' 4t.t

1 ~ 1
s,p
8 ~ 1
ie ~ 3

18 ~ ~

27 '
70,2
Pot
Ses

e,n
I~ o4
is2

It»4
P,l

s,e
ld,d
a,e
Sos
e,l
8 ~ 8
d,d

',l
~

'.l

Pot
lod
S,e
0 ~ 8
0 ~ I
8 ~ 8

Ide9
0 ~ 8

Pel
8 ~ 1

s,e
n,p
8 ~ 8
0,8
P,d
0 ~ 8
8 ~ 8

eel
d,e
S,a
8 ~ 8
0 ~ 8

s,e
4 ~ 8
8 ~ 8
S,S
Ses
s,e
n,s

8,0
8 ~ 8

PeS
s,e
1,0
8,0

t.s
8 ~ 0
0,0

S,D
8 ~ 8
toe

8 ~ 2
p,n
c,s
P,e
d,e
0 ~ 8
Oee

see
8,9
8 ~ 8
e,s
8 ~ 8

Set
S,P
e,t
8 ~ 1
8 ~ 8
e,a
Pet

Pel
8 ~ 0
OeP
s,a
'I

~ 1
8,0
e,p

Roe
8 ~ 1
8 ~ 8
8 ~ 8
8 ~ 0
P. ~ 8
1 ~ 8

I'et
4 ~ 8
hot
P,a
Ses
8 ~ 8
PID

Dee
8 ~ 8
8 ~ 8
tet
Cion

8 ~ 15
te85
estd
Poll
P ~ IS
ao39
teil
P,SJ
8,47
Cote
Peti
I' ~ 8
P ~ ~ 3
1,10

tell
told
Pe57
P ~ 43
te21

03
sold
Rett
nol2t ~ 35

Scald1,'ll
7 ~ 11

Pell
te34
PoJJ
Pelt
Peed

75el
eet

44 ~ 4
died
12 ASltd s ~

188,4

ltd os
lllee
Ied.e

ese
44od

Itese
79st

1.0
eee
J.e
dse
eoe
0 ~ C

5'
188 ~ 4

41 ~ 7
de 4

led el
0Sod

eoe
18 ~ 8

93 d
leded
leeea

12 ~ 5
8 ~ 0

o,t
Pee
2 ~ I
8,0
eet
1st
P,R

9,1
0 ~ 8
8 ~ 0
8,8
J.e
1,P
8,1

a.p

p,e
8 ~ 8
P,t
1,1
8 ~ 8
P,S
P,s
8 ~ 8
P ~ 0
n,s
del
4 ~ 3
sot
0 ~ 8
4 ~ 0

lied

I~ ~ 4
Ind.s

29 at
35 F 4
87 ~ 5
d,l
8,0

S,l
1 ~ 4
1,0

07 ~ 9tlel
J,t

te,d
03sd

IPJ ~ 0
1st ~ P
)PP ~ 8
Itt,e
ICP ~ 8

~ 3 ~ 0

P.a
5 't
le, ~

8 ~ 0
s,e

05ed
del ~ 4

d.e
CI, 8
s,e

dl ~ 3
8 8

18 ~ 4
e,l
8 ~ 7
C,I
8
Pet
C,P

d,t
4, Ie

2 I
~ et
8 ~

Col

4,3
8 P

4 ~ 1

C',»

do1

R ~ P
4
4,7
P ~ P
~ ot
4,2

it»5
8 8
8 h

dol
22 '

48
~ 8
48
~ 8
~ 8
~ 8
48

48
~ 8
48
41
44
48
id
48
48
~ 4
48
~ 4
48
48

44
48
48
48
48
~ 8

48
44
48
41
18

~ RIO'7 A>CSI 10 ~ I Jt,l tlel s,e Se Jl 52e1 I ~ 2 ~ 4 ~ ~ 2 t ldld



STATION AN

PERCENT OISTRIOUTION Of CURRENT SPEEO ANO OIRECTICN

PREPAREO fhd AIIERICAN EEECTRIC 8T ENOECO

SPEEJS If/5 I 8 IRS IROTO)

I F 1 $ ,5 1st 2 ~ 2 ~ ~ I I»AX AVG NORTN EAST SOUTH NEST RCCS

11 ti )5
Ii-25-75li ti-)5ii 2) 75
Ii 2$ )5ii-ti-)5

Ji )S

lt
12 1)S

~ )S
5 )S
4 )S

17- )-)5

I? 1 75
9-7Slt-li )S

It-It )5
lt-11-75
17 14 )5

Itei
2,1
d»Jit»i
t,a
AD 5t,h
Psh

Jl ~ 5
8 ~ 1

ts,d
2 ~ 1
I' I
A»J

25»0
t I
tel
4 ~ 2
?»1

14,8
r,p

4 't
14 ~ 8
49»8
42»S
41 ~ 7
di,d

~ st
tel

died
Sa,'O
l),l
41 ~ I
29»2
)9»t

d),S
77 ~ I
29,2
81»J
81 ~ J
J9,4

Ash

i,e
40»4
4$ »d
RP,d
Stel
tt,d

2 ~ 1

RS»P
RS,S
Jted

2»1
Sh,s
IA~ 4
lteS

12»S
tted
14,7
12 ~ 5
14»7

lt»S

1st
ldst
tet
4 '
4»J
d,i

52,1

22,9

2 ~ I
A,I
4»2

I,t
A»8
P,I

Stol
S,I
C,t
d,i

4),S

II~ 0
e',I
a,'a
D,a
p,e
t,D

45,8

47 »9
P,d
8 ~

I»

S',8
hed

li,d
I'
tei
C,A
P,O
0 ~ 4I,'i
8',o
h»0

t,a
s,a
t,e
a,c
0,4
e,s
t,d
tel
c,eI ~ I
h ~ I
0',S
S,C
S,O

0, iil
d,O
p,a
P,h
0,0
O,P
teh

O,t
0»b
1st
0 ~ 4
DE ~
a,o
r,O

P,D
p,eI ~ 0
P,C
II~ 8
0,0
C,P

II,C
P,I
r,s
I»C
0»P
p,a
h,h

t,ta
0,19
0»td
e,ts
S»52
0,25
I.ia
1 ~ 01
0»19
P,25
e, ls
0 ~ Jl
Osdi
0»i9

a,ld
e,ti
I,45
I'»22
e,td
0 ~ 25
Csdl

s.e
a, ~

75»1
J),5
95»4
AS,d
tie 9

laa.a
4 '4
d,a

44 F 7
18$ »1

d»J
JJ ~ J

so.e
0 ~ 0

OJ»J
so.e

D.e
44,4
Jt ~ 4

O,S
O,t
tsl
1» ~
0»0

R2 at
tel
d»4
8,5
D,e

14»4
e,e
0,0
s,e

0,0
o,a
4 ~ 2
4 ~ J
e,0
0,0
0»4

181, ~
110, ~

14»7il~ 8
0',a
tel
0, ~

0 ~ I
Riel
95 ad

0.'e
e',e

91 ~ 7
10 ~ 4

JS ~ 4
97 at
12»S
41 ~ 7

i0$ ,0
25,0

0 ~ 0

d,a
e'.0
4»2

2'
e,'0
tel

'54» J

~ 8
~ 8
48
48
48
~ 4
48

li,d 44
2»1 44
1,1 ~ 8
a,'o 48
e'.e 41

10, ~ 44
4S ~ ~ 48

AD 25
0»1 48
d,i ad

18»d ad
~»2'4

'R9 F 2 48
a.i ad

It 15 )S

it ll )5
it-IS 74
'It-l)-)Slt ti )5
'll ti )5

12 tt 75
It-RJ-)Sit 24 )Slt 25 75
12-td-)S
I)-2) )S
I)-PS 74

It-tt )5
It-JJ-)9
17 Jl )S

t.ait~ 4

tslt I
O,P

iie4
del

li»4
I~ ed
dt ~ 8

Psh
4.1

IA~ 4

d»J
I~,4
ll»5

47,9
22»9
Sd,i
41»d
lte ~

A,J
4 '4
Ji e 1
)S,P
)4 ~ 7

8»i
Rl ~ I
Jism

79,2
7P,C
ddel

Sh,h
JS ~ 4
Jl»S
1 ~ ed
27»1
41 ~ )
14»4

52 ~ I
los ~

d»J
A,a

Jl»5
J)»5
45,4

14»4
14»d
lt»A

tel
Ji ~ 5
d,i

19,d
ds, ~
SA,A

d»J

10,4
I',o
ISA
S,A

5 ~ »2
2'
s,p

e,t
0 ~ I
tsi

I~ II~ ii,a
r,'0
t»1
e.o
e,a

P,O
e,e
I'D
P»D
a,s
s,e
Q ~

1

S,t
1,8
I,O

tsd
I,D
A,II~ I
0,0
t,0
t,a
0 ~ 0
0 ~ 0
I'I~ 0
1st
Oeet,t
0 ~ I
o,eI~ O

Dst
P,d
S,tI,t
Ist
Set
I'
S,O
0 ~ I
0»o
0»P
S,tt ~ 0
P,I
il~ 0
OeoI ~ P

I»JSI'll
S»JO
t»41
0»dl
0,49
0»24

1» Ji
t,ia
S,ldI~ Dd
1»52
D,J)tsti
0»21
A»24
Sett

14»d
81»J
Jl»5
a.0

4 ' 4
ii»7
2S ~ 0

lda.0
tsl

)ST 8
JJ ~ J

S.D
20»d
42»S

0,0
4S»4
~ 7 ~ 9

e,0
tel
0,0
o',a
a,e
2 ~ 1
tsl
I ~ 0
~ »R
S ~ I
0,0
e,o
e,e
0 ~ ~

8 ~ 1
tel
0,0

81» 5
4,5
0 ~ 0

te'. ~
e',0

5d,i
5'

4 ~ 0
J),S

o.'s
41 ~ 7

10$ ,1
RS,O

4 '
49 '
4,2

I ~ ,4

0 ~ 0
d,i

42,5
79 at
15,4

a.'1
14,7

1,0
Sde 5
25 '
25 ~ I

0,0
54,2
Jl ~ 1

tsi
4),t
Jl ~ 5

44
48
48
~ 8
48
~ 8
~ 4

48
~ 8
~ 4
48
~ 4
48
48

48
~ 8
~ 4



5 TAT I ON4N

PCRCCNT OISIR)8UTION CF CURRCNT SPCCO ANO OIRCCTION

PREPARED FOR ANERICAN C1CCiRIC OY CNOCCO

SPCCOS CF/5 ) I R CROTO )

JITC ae) ? ~ J 0 ~ 5 l,a 2 ~ NAV Avc NOR)a CAST SOUTH NEST ROCS

1 16
74

J 76
1 474

) 74
I 14
1 76

1- 5-74
74

11) 14
I 'll 74

1 12 14
74
la

i iS-76
1 1 16
11 74
1) 76

10 76
1) 16
?1 74

i 22 li
1?) 74
1 2 ~ 16it)16

26 14
1 2714
1 2) 76

29 76
1))74
i )114
2 1 Tos

t 214
76

~ ld
5 76
6 74

2 774
5 16

9 76
? I) 74
2 11 76
2 12 14
t I) 14

14 16
2 15 74

4y)
Ite5
a,a
ayc

77,1
lte5

P ~ P
16 ~ 1
21st

?si
2?ed

2 ~ 1
4 ~ J
4 ~ JI ~ 2

14,7

Jl ~ 5
14 ~ 4
2).a

8 ~ 0
1I'e I
Stol
leod

ta,d
d,a
r,at,)
tel
I s?
4 '
d,)

)7
10 ~ 4
4) ~ J
lto5
25sa

18 5,a

22,0
a,a
deJ
dya
4 '
0,0

91 ~ 7
45,d
a,d
e,e

20 at
tts9li,l
25,r
ayr

4)yd
46,7

)le 5
)is 5
)9ed
4?,5
1? ~ 5
58,0
45,d

41,1
l,e

)0yd
J)el
le,d
)9ed
20 ~ 2

I)~ 4
lie 7

)5,4
56e J
20et
14 ~ ~

layd
dt,5
20,2
idyl
57,5
71 ~ 0
hso

5 '?
id, ~

7a,d

)5'1
~ 0

1 el ~ I

tel
l? ~ 5

a ~ 0
14 ~ 4

44elIF 6
ltoi
idyl
tel
4 ~ Jit~ ~

lie?
14yd
21 of
2aod
de)

Jib)
)7 '
2$ ,8
55 ~ ~

d,)
22 '
idol

8 ~ 1
decl

Jie)
dl ~ J
Jded
20o?
41 ~ 7
22e0il~ 0

20 '
0,0
e,s
t,a
r,a
tot
r ~ I

10 ~ ~

tie?
tr,d

0 ~ J
Sdy)
14s1
52sl

O,t
20et
5?,t
idyl

~ e?
a ~ p

Sde)
JJ ~ J
12,9
Jib)

rent

54 '
2),t
lte ~
4?,5
14 ~ 4

0 ~ 0

t,t
R,t

21 el
ISed
tsit,t
e,a

iet
tol

ity4
21 ~ 1t,r
~ J,d
)SAN

r,r
e,t
I'dt,t
8,0
0 ~ 8
Oot

It,5
5 ~,2

c',e
75 ~ I
tel
4,8

Jl ~
'0

e,s
e,'e

58 '
Id ed

0,0
a,t

2)et
25,8

0,0
tees

I~ I
d,)
e,a
e,'

ld ~
~

0,0t,t
e,a
a.e
2 ~ 1I~ II,'0
ayd
a,e

I'd
0.'e
aytI ~ 0
rydt,t
5,0

p,e
0,0
0 ~ I
0,0
e,'e
Il~ Cl

I~ 0

0,0
4 ~ J
eye

li,d
eedt,t
0,0

I~ I
Oyt
tye
a,a

r,o
0 ~ 0
e,e
a,a
0 ~ R

e,r
tea

tyt
s,a
c,e
a,t
r,'e
toe
p,e

tya
ret
$ ,0
e,r
o,a
I.e
o,e

aet
c,e
e,t
P,t
tyt
a,e
r,s
s,t
e.t
r,a
a,o
c,e
r,d
eed

e,a
0,0
e,t
a,t
e,t
e,e
0,0

Iy,t
p,e
8 ~ 0

tel',e

ter
Pet
tet
O,t
Syt
0,0

a,t
0 ~ It,b
Iytr,r
s,t
t,e
O.R

t,r
~ ,e
reP
r,r
0 ~ I
dyr
ryt
Pyt
tyr
Pet
dye

t,r
0 ~ II
8,8I~ I
I,e
Il 0
ast
0,0I~ 0
e,eI~ I
e,e
r,a
0,0

ey19
teJJ
0,00
$ ,74

Os)JI~ al
Io5)
todd
ayi)
de)J
t,15
0, ~ 6
ay)5
Ie )9
0,27
0,41
Re)1tati
I,ll
ts)2
ts)JI~ 40
ty21
Pelt
Reed

0.? f
8,)1
as52
ee)5
as?7
0',42
0,42

ret2
tell
estd
8,04
eel5
I oft
0,01

t,ttt,it
as19Iyli
Os)2
Oefd
I, ~ 4

2el
20ed
Iee
Iot

idyl
ids7
s.e
0,0

54e)
40 '
fied
05 ~ 8
~ Ss4,

a.t'9

~ 2
lts5
54sJ
05ed

62,5
JS ~ I
29e2

Oee
e,eI~ 0
I,a

'dy)
least
iddot

22 '
Sdo)
dl ~ J
dle5

105,0
de)
0,0
a ~ I

71,1
its)
e,a

14 ed
10 ~,I

01 ~ 7
97,9
Jl ~ 5
14e4
~ Sod

0, ~
4e)
ae ~
t,e
a,t

le, ~
0,8
0,0
t,a
2 ~ I
tel

10,4
d,d
e,t
t,e
de)
I'd

?tot
Iet
t,a
~ ,a
~ ~ 2
a,t
a,t
tel
a,a
des
tel
ast
0,0
0,4

IMP
J)e)
e,a
0',e
e'~
8 ~ I
0,0

t,a
I'd
~ ,I
tef
d,d
0,0

91,9
)5 'I,~

0,0

0,0
40 '
95,4
22s9
e,t

21o1
toot
I ~ 0

4),4
20ot
s,e

die J
25,0
4ot

4,)
0,0

50od
100, ~
95,4
97 F 0

led.o
)7,5
0,0
0,0

12 ~ 0
Jl ~ 5
de)
'2el

I.e
58,)

154,0fdt,t
tte9
Jl e5

iso,e
75,0
0,0
0,4I,~

40,4
die 5
0,0

0,0
)7,5

100 ~ I
100 ~ 0

JJ ~ 1
ito5
4,2

71 ~ 1
IJ,d

0 ~ Iy

de. ~

2 ~ 1I~ 0
lo,d
te,'5
4,)

its5
0 ~ S

0 ~ )
4 ~ yd
20,5
0,0
t,d
tel
a.e

tel
e.e
e.e
2 ~ 1
4 '

lte5ft~ 4

~ ,I
a,tt,t
0 ~ 0
a,'0
0 Il
I~ 0

4,)
See
8,)
2el
a.t
~ ot
4 ~ 2

~ 4
48
44
44

44
44

48
~ 4

44

id
48
~ 4
44
~ 4
44
45

44
~ 5
~ 4
~ 8
45

~ 5

44
~ 5
44
~ 8

44
45
~ 4
48
~ 8
id
~ 8

~ 8
45
44
45
~ 4
48
~ e

? 16 74 1) ~ P 49 F 4 lls4 PE I s,a 0,0 as 19 iso,e teR a.o 0 '
4 ain) AVCSI 14 6 y 4O 5 21st 15,7 e.a e,e I)y4 )4 ' 11.? ie)2





SIAI IONSN

PERCCNI Olffhlduflo' OF CVRRENI SPCEO ANO OIRECIION

PRCPAREO FOR A'ICRICAN ClCCIRIC Rf ENOCCO

SPECOS fnf 0 I R 5 (RO'IO

Olfe so ~ I SoJ Srf I,O 2 ~ 0 4 ' NAX AVC NORIN EASf Snufh NCSI ROC%

2 16 )A
2 17 74
215 76
2 19 74
2 22 76

76
2 22 76

2 23 76
?-?4-76
2 tf 76
2 26 )A
2 27 74
2)S 74
2 29 )A

3 176
76

I 74
~ 76
5 76
4 76
7 76

4-76
3 976

13 )A
11 76Jit)4

31376
3 I~ 76

3 15 76
3 14 74

17 7il
ld )A

3 19 74
3 28 76
3 )l 76

3 tt 76l 23 74
J 24 74
3 ?5 74
3 25 74
3 27 76
3 ?S 76

3 29-)A
3 lt 76

76

4'fsn
6 ~ 3
ro

~ 0
a,h

4'
1 ~ 3
) ~ I
8 ~ 8
P ~ 8
t,e
n,e

Ihe4
I~ e4

JI ~ 3
4 '
d.i

2to4
h,t
n.d

45eh

die�)

Jl ~ 3
77 ~ I
14 ~ 4

n.s
aen
h

eoh
I,a
r,p
I,e
2 ~ I

14 '
t,a
e,nt) ~ I
a ~ n
4 ~ 3

a ~ h
d)o5
R,J

12,8
62,f
27 ~ Iltr5
27 ~ I
4?rf
5?el

de3
25,P
II'e4
52 ~ I
~ I ~ 7
62e5
JirJ
64,4
Jlei
fdrJ
35, ~
a,o
Ort

16,7

45 ah
4,3

52sittr 9
14 ~ 4
I~ ~ 4
12e5

2'
4'
Jl ~ 3
22 ~ 9
41 ~ 7
2?ed
2el

22 ~ 9
4Sod
34sd
hsl

29ot

JISM

3
41 ~ 7

5P ~ 0
~ ~ 2
4st

4,8
idrd
ddr4
75 ~ 0
Ido)
hrJ
d,i

lie 3
42 ~ 5
)sed
47 ~ 9
5'
I ~ «4
39sd

het
5?si
J)ef
14 ~ 4
tel

ihoh
42 '
hsi
t,o

Ia ~ ~

4 ~ 3
tfeo
tf.e
29 F 2
4)o9lt~ 4
4),5
3'
afro
24e2

Sh,e
37 '
4Sed
ldll)
JSe4
i?sf
lh,d
4)s9

do 3
tdrd

1stIt,f
itr5
12 AS

hol
ldrd
62 ~ 5
12 ~ 5
lard

0 e
tel
lot

14rd

d.r
doJ
Soa

lh,h
47 ~ 9
)t,Otl,h

P.h
0 ~ 0
4 ~ 2
S,e

41 '
31 e 3
42,5

Se,h
~ s2

Sdei
I~ e4
25 ~ a
31 ~ 3
ddeh

tf,t
2 ~ I

I~ sd
)ood
Sol

5 ~ o2
Jiol

2 ~ I
n,h

35,4

8 ~ l
0 ~ h
h,h
o,a
8 ~ SIt~ 5

ihod

0 ~ 8t ~ 4
h,aI~ 0
Oeh
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Visual Observations of the intake and Discharge Structures



Environmental Operating Report - July-December 1976

DIVING John A. Dorr III

The underwater observation program has been designed to facilitate
first-hand monitoring of the study area. The program should enable divers
to adequately assess the non-pelagic/nektonic macroscopic biological con-
dition of at least eight locations within one-quarter of a mile of the
intake and discharge structures. Observational methodologies have been
designed to allow divers to detect the previously itemized conditions
which might indicate a change in the existing ecological system at the
monitoring locations. Certain limitations are inherent in most underwater
observational programs. Observations are primarily macroscopic and may
inadequately monitor highly motile segments of the biological populations,
and operational logistics limit both the duration of the observational
period and the number of locations monitored. However, these limitations
neither preclude nor undermine the value of data which may be obtained
through the existing observational program.

Following each dive, a report of observations is compiled. These
reports and the data gathered during the dives, along with laboratory
analysis of samples collected, are then used to write the reports on
underwater operations. Regular sampling of periphyton growing on the top
of the south intake and discharge structures and adjacent riprap, initiated
during 1975, continues. These samples will be analyzed qualitatively and
estimates of percent species composition made. A continuing attempt is
made to quantify observations in terms of numbers/unit area, in order that
estimates and comparisons of density and distribution among various biota
may be made.

The Technical Specifications require a schedule which includes five
dives each month at standard locations. These locations and dive times
are: one day dive in the area of the intake structures, one day dive in
the area of the discharge structures, one night dive in the area of the
intake structures, and two dives in control areas outside the riprap. A
total of 15 dives were performed; five during July, five during August,
four during September, and one during October. Illness of one of the
divers forced cancellation of the scheduled fifth September dive. Adverse
weather conditions prevented completion of the October diving schedule.

The riprap fields and structures appeared normal; scour was not
observed. Although organic debris (leaves, sticks and branches, wood
chips, dune grass, etc.) and occasional dead fish (alewife) were noted,
appreciable or abnormal accumulations were not observed. Periphyton
(primarily Cladophora) attained a seasonal peak length (10-13 cm) on top
of the south intake structure and on the surrounding riprap (1-2 cm)
during July. Peak length (2-8 cm) of periphyton on top of the south dis-
charge structure had'een attained during June, but length remained near
2.5-5.0 cm during July. Periphyton length decreased steadily August-



September at all stations. Molluscs (snails) were seen occasionally
but numbers were low. Crayfish were abundant during July and August but
were less frequently observed during September and October. Results of
the microscopic analysis of periphyton samples collected by divers in
1975 will appear in the diving annual report for that year, which will
be issued in spring 1977.

Stations were routinely examined for the presence-of fish eggs.
When eggs are found, the divers often take samples for later laboratory
analysis. Opaque or fungused eggs are not expected to be viable. A
discussion of the topic of egg condition will appear in the forthcoming
major report of 1975 diving results.

Fish eggs (attached to periphyton) were abundant on top of the south
intake structure during July; many eggs were clear and perhaps viable.
A few eggs (attached to periphyton) were observed on top of the south dis-
charge structure and on the surrounding riprap during July; all eggs were
opaque, many were fungused. .Loose eggs were abundant at several north and
south control stations during July; all eggs were opaque, many were
fungused. A few eggs (attached to periphyton) were present during August
on top of both the south intake and south discharge structures; all eggs
were opaque, most were fungused.

Nine species of fish were observed, and listed in order of descending
frequency of observation are: alewife, sculpin, johnny darter, carp,
spottail shiner, yellow perch, trout-perch, burbot and rainbow smelt.
Schools of young-of-the-year alewife were observed during August and
September near both the intake and discharge structures, and at one
control station during August. Small schools (6-20 fish) of carp were
observed near the south discharge structure July-September; carp were not
observed elsewhere.

A list of the July-October 1976 dives appears in Table 1; details of
each dive are given in the Observations section that follows Table l. In
the Observations section, the numbers of organisms are defined in the
following way: few ~ 1-10, many ~ 11-50, numerous = 51-100, abundant
more than 100. Table 2 presents the record of c'ompletion of dives required
by the Technical Specifications.



TABLE 1. Summary of the 1976 diving activities at the Donald C. Cook Nuclear
Plant. July through December.

Dive Date
no.

Location
Day (D)

Depth or
(m) night

(N)

Starting Under-
time of water No. of
dive time obser-
(EST) (min) vers

17 Jul 15 S.
18 Jul 15 S.
19 Jul 15 N.
20 Jul 15 '.
21 Jul 15 S.

discharge structure
intake structure
control stations
control stations
intake structure

6
9

4-6
5-6

9

D

D

D

D

N

1350
1705
1820
1910
2020

55
55
30
30
70

22 Aug 3
23 Aug 3
24 Aug 3
25 Aug 4
26 Aug 4

S.
S.
S.
N.
S.

intake structure
discharge structure
intake structure
control stations
control stations

9
6
9

4-6
5-6

D
D

N
D

D

1535
1710
2310
1123
1221

65
40
50
30
30

27 Sep 24 M. intake structure
28 Sep 25 N. control stations
29 Sep 25 S. discharge structure
30 Sep 25 S. intake structure

9
4-6

6
9

N
D
D

D

2030
1105
1230
1355

65
30
40
35

31 Oct 12 S. intake structure 9 N 2300 50

Month
DAYLIGHT

No. of dives Time
NIGHT

No. of dives Time
TOTAL

Dives Time

July
August
September
October

4
4
3
0

170 min
165 min
105 min

0

1
1
1
1 ~

70 min
50 min
65 min
50 min

5
5
4
1

240 min
215 min
170 min

50 min

Total 440 min 235:min 15 675 min

(N = north, M = middle, S = south)



TABLE 2. Record of completion of dives required by the Technical Speci-
fications. The number of each completed dive is shown.

1976

Month
South
intake

DAY DIVES
South North South

discharge control control

NIGHT DIVES
South
intake

July
August
September
October

18
22
30
31

17
23
29

19
25
28

20
26

21
24
27+

* Dive missed
+ Middle intake structure

OBSERVATIONS

Dive No. Z7

Date:
Time:
Location:
Depth:

15 July 1976
1350-1445 hrs
south discharge structure
6 m

Duration: 55 min
Visibility: 1.5 m

Bottom temp.: 22.7'C
Current: running S

Scour: none observed
Attached algae/periphyton: algae (primarily Cladophora) 2.5-5.0 cm in

length (occasionally 150-200 cm) covered 75% area of top of structure,
1-2.5 cm long on riprap surrounding structure. Periphyton sampled
from top of structure and riprap.

Decaying material: abundant sticks and branches
Macrophytes: none observed
Molluscs: few Physa, integra
Crayfish: many live, few dead
Fish: carp ~ 6-10, yellow perch few, johnny darter = few, sculpin = 2
Comment: Few fish eggs attached to periphyton (top of structure and

riprap), all eggs opaque (not viable), many fungused.

Dive No. 18

Date:
Time:
Location:
Depth:

15 July 1976
1705-1800 hrs
south discharge structure
9 m

Duration:
Visibility:
Bottom temp.:
Current:

55 min
1.5-2.0 m
22.6'C
running SE



Scour: none observed
Attached algae/periphyton: algae 10.0-13.0 cm in length covered 70-80%

area of top of structure, 1-2 cm in length covering nearly 100% of
upper surfaces of riprap. Periphyton sampled from top of structure
and riprap.

Decaying material: very little observed
Macrophytes: none observed
Molluscs: none observed
Crayfish: many, under riprap
Fish: sculpin = few, 2 dead, yellow perch = 1, alewife = abundant

(schooling), johnny darter = few
Comment: fish eggs abundant, attached to periphyton, eggs appeared to be

of 2 size classes, many eggs clear. Freshwater sponge abundant,
attached to riprap.

Dive No. 19

Date: 15 July 1976
Time: 1820-1900 hrs
Location: north control stations
Depth: 4-6 m

Duration:
Visibility:
Bottom temp.:
Current:

30 min
1.0-2.0 m
23.4'C
running N near
discharge,
negligible away
from discharge

Scour: not applicable
Attached algae/periphyton: none observed
Decaying material: numerous sticks and pieces of wood at one location
Macrophytes: none observed
Molluscs: none observed
Crayfish: portions of 1 dead animal
Fish: none observed
Comment: loose .fish eggs (abundant) observed at one location, resting

in troughs of ripple marks.

Dive No. 20

Date: 15 July 1976
Time: 1910-1955 hrs
Location: south control stations
Depth: 5-6 m

Duration: 30 min
Visibility: 2.0 m

Bottom temp.: 22.7'C
Current: running N, slowly

Scour: not applicable
Attached algae/periphyton: none observed
Decaying material: few dead alewife
Macrophytes: none observed
Molluscs: few broken shells (gastropod) observed at one location
Crayfish: none observed
Fish: none observed



Comment: many clumps (1-2 cm diameter) of loose algae observed at one
location. Loose fish eggs abundant but in clumps, resting in troughs
of ripple marks. Fish feces (probably alewife) abundant. Abundant
dead alewife floating on surface of lake.

Dive No. 2Z

Date: 15 July 1976
Time: 2020-2130 hrs

'ocation:south intake structure
Depth: 9 m

Duration:
Visibility:
Bottom temp.:
Current:

70 min
2.5 m with lights
22.5 C

running SE,
noticeable

Scour: none observed
Attached algae/periphyton: as described in Dive No. 18. No samples

taken.
Decaying material: none observed
Macrophytes: none observed
Molluscs: none observed
Crayfish: abundant, alert and active, often resting on top of riprap
Fish: sculpin = many, alewife = numerous, spottail shiner ~ few,, yellow

perch few. Fish larvae (probably alewife) observed swimming just
below surface. Alewife not schooling.

Comment: none

Dive No. 22

Date: 3 August 1976
Time: 1535-1640 hrs
Location: south intake structure
Depth: 9 m

Duration: 65 min
Visibility: 2.5-3.0 m

Bottom temp.: 21.7'C
Current: running N

Scour: none observed
Attached algae/periphyton: algae 5-10 cm in length covered nearly 100%

of top of structure, 0.2-0.5 mm in length covering approximately 25%
of upper surfaces of riprap. Periphyton sampled from top of structure
and riprap.

Decaying material: few sticks
Macrophytes: none observed
Molluscs: numerous Physa integra
Crayfish: many
Fish: sculpin = few, johnny darter = few
Comment: occasional fish eggs (probably alewife, possibly spottail

shiner) were observed, all were opaque, many were fungused. Fresh-
water sponge abundant, covering much of riprap.



Dive No. 23

Duration: 40 min
Visibility: 2.0-3.0 m

Bottom temp.: 21.4'C
Current: running north

Date: 3 August 1976
Time: 1710-1750 hrs
Location: south discharge structure
Depth: 6 m

Scour: none observed
Attached algae/periphyton: algae 2-5 cm in length covered nearly 100% of

the top of the structure, 0;1-0.3 cm long on only a few pieces of the
riprap.

Decaying material: sticks and branches abundant on riprap adjacent .to
north side of structure.

Macrophytes: none observed
Molluscs: few broken shells
Crayfish: abundant
Fish: sculpin few (Juveniles), johnny darter = few, carp ~ one school

of 8-10 fish observed
Comment: a few fish eggs observed attached to periphyton, all eggs opaque

Dive No. 24

Date: 3 August 1976
Time: 2310-2400 hrs
Location: south intake structure
Depth: 9 m

Duration: 50 min
Visibility: 4 m with lights
Bottom temp.: 20.5'C
Current: running N

Scour: none observed
Attached algae/periphyton: same as Dive No. 22
Decaying material: same as Dive No. 22
Macrophytes: none observed
Molluscs: none observed
Crayfish: many to abundant
Fish: sculpin = abundant, spottail shiner = few, johnny darter = few,

rainbow smelt = one young-of-the-yea'r, burbot = 1, trout-perch = few,
alewife = few adults, young-of-the-year abundant throughout water
column, solitary and in large schools

Comment: fish numbers, activity and species diversity unusually high
compared with observations during other dives.

Dive No. 25

Date: 4 August 1976
Time: 1123-1212 hrs
Location: north control stations
Depth: 4-6 m

Duration: 30 min
Visibility: 3.0 m
Bottom temp.: 21.6-22.5'C
Current: running N

Scour: not applicable
Attached algae/periphyton: none observed



Decaying material: few pieces of wood
Macrophytes: none observed
Molluscs: broken shells observed
Crayfish: none observed
Fish: alewife = school of 100 or more young-of-the-year observed 1-2 m

off bottom at one location
Comment: none

Dive No. 26

Date: 4 August 1976
Time: 1221-1355 hrs
Location: south control stations
Depth: 5-6 m

Duration: 30 min
Visibility: 2.5-3.0 m

Bottom temp.: 21.6'C
Current: running N

Scour: not applicable
Attached algae/periphyton: none observed
Decaying material: twigs and small pieces of wood at one location
Macrophytes: none observed
Molluscs: none observed
Crayfish: none observed
Fish: none observed
Comment: none

Dive No. 27

Date: 24 September 1976
Time: 2030-2135 hrs
Location: middle intake structure
Depth: 9 m

Duration:
Visibility:
Bottom temp.:
Current:

65 min
1.5-2.0 m
16.8'C
present, direction
not determined

Scour: none observed
Attached algae/periphyton: algae 5-8 cm in length covered 90% area of

top of structure but some spots length only 2.5-4.0 cm with 50%
coverage. Periphyton sampled from top of structure and riprap.

Decaying material: few pieces of wood on riprap
Macrophytes: none observed
Molluscs: none observed
Crayfish: abundant
Fish: sculpin = few, spottail shiner = few, some juveniles, yellow

perch ~ 1, alewife = few adults, young-of-the-year abundant, solitary
and in schools of 50-100 fish

Comment: divers failed to locate scheduled dive site (south intake
structure), dive performed on adjacent middle intake structure.



Dive No. 28

Date: 25 September 1976
Time: 1105-1158 hrs
Location: north control stations
Depth: 4-6 m

Duration: 30 min
Visibility: 1-2 m
Bottom temp.: 17.8-18.5'C
Current: none observed

Scour: not applicable
Attached algae/periphyton: none observed
Decaying material: few branches and sticks observed at one location
Macrophytes: none observed
Molluscs: none observed
Crayfish: none observed
Fish: none observed
Comment: none

Dive No. 29

Date:
Time
Location:
Depth:

25 September 1976
1230-1310 hrs
south discharge structure
6 m

Duration: 40 min
Visibility: 2-2.5 m

Bottom temp.: 17.5'C
Current: running NE

Scour: none observed
Attached algae/periphyton: algae 1-3 cm in length covering 70% area of

top of structure, 0.2-0.3 mm in length covering nearly 100% of upper
surfaces of riprap. Periphyton sampled from top of structure and
riprap.

Decaying material: numerous sticks, few tree branches, one large tree
trunk

Macrophytes: none observed
Molluscs: few sphaeriid shells
Crayfish: few
Fish: carp = few schools of 6-20 fish observed, alewife ~ few schools of

100-200 )uveniles, few schools of several hundred to 1000 young-of-the-
year

Comments: difficult to separate fish schools or distinguish between them,
repeat observations of same school may have occurred.

Dive No. 30

Date: 25 September 1976
Time: 1355-1430 hrs
Location: south intake structure
Depth: 9 m

Duration:
Visibility:
Bottom temp.:
Current:

35 min
2 m
17.8'C
present, direction
not determined

Scour: none observed
Attached algae/periphyton: algae 2-4 cm in length covering 50% area of
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top of struct'ure, 0.2-0.4 cm in length covering 75% of upper
surfaces of riprap. Periphyton longer in spots.

Decaying material: very little
Macrophytes: none observed
Molluscs: few Physa integra
Crayfish: few, adults and juveniles
Fish: sculpin = 1
Comments: Bryophytes and freshwater sponge present on portions of

riprap.

Dive No. 31

Date: 12 October 1976
Time: 2300-2350 hrs
Location: south intake structure
Depth: 9 m

Duration:
Visibility:
Bottom temp.:
Current:

50 min
approximately 2 m

15 C

direction not
determined

Scour: none observed
Attached algae/periphyton: very little. Periphyton sampled from top

of structure and riprap.
Decaying material: little
Macrophytes: none observed
Molluscs: 'none observed
Crayfish: few
Pish: few
Comment: none
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ZOOPLANKTON Marlene S. Evans

Condenser-Passa e Studies

Introduction

Data from these studies provide information on the percent of zoo-
plankton killed by condenser passage. Zooplankton are collected monthly
in the intake and discharge waters of the power plant. Two samples are
collected from each location after sunrise but before noon. Sampling
times vary from one to three minutes depending on the concentration of
zooplankton in the cooling waters. Each sample is divided into a series
of subsamples each containing a few hundred organisms and visual examina-
tions for dead zooplankton are made at 0, 6, and 24 hours after collection.
Only freshly-killed zooplankton are included in the 'dead'ount and decay-
ing zooplankton are not enumerated. Live zooplankton are preserved and
later counted and identified in Ann Arbor. Each month a total of 24 sub-
samples are visually examined.

For the 6-month period July to December, a total of 144 samples were
collected. At the time of this writing (December) samples up to and
including September have been processed. This report includes these data
and the June 1976 data which were not processed in time for the last semi-
annual report.

/

A. Mortalit Studies Tables 1-8 Fi ures 1-6

June 2976

Zooplankton mortalities were low averaging 2.2% in the intake waters
(20.0'C) and 5.2% in the discharge waters (30.8'C) at 0 hours. Zooplankton
mortalities increased by 1-4% with incubation time. Mortalities were some-
what lower than in June 1975 although water temperatures were higher in 1976
and presumably closer to the upper lethal limits of the zooplankton.
Asplanchna spp., BosmzlRE l072g'6postpzs nauplii, and immature Cyclops spp.
and Diaptomus spp. copepodites accounted for most of the dead zooplankton.

July 2976

Zooplankton mortalities were low averaging 8.7% in the intake waters
(13.7'C) and 10.2% in the discharge waters (21.0'C). Bosmina louis'ostz'is
and immature Diaptomus spp. copepodites accounted for most of the dead zoo-
plankton. Mortalities in the intake and discharge waters increased by
less than 3% with incubation time. Zooplankton mortalities after 24 hours
of incubation (11%) were approximately one-third of those in June 1975
after the same period of incubation.



August 1976

Zooplankton mortalities in August were higher at 0-hour than after
24 hours of incubation possibly due to errors associated with sample
variability. At O-hour, mean mortalities were 13.5% in the intake waters
(20.2'C) and 15.1% in the discharge waters (31.5'C); these values were
comparable to the 1975 values. Immature Cyclops spp. and Diaptomus spp.
copepodites and Bosmina longizostris accounted for most of the dead
zooplankton.

September 1976

Zooplankton mortalities at 0-hours were 8.3% in the intake waters
(18.3'C) and 15.3% in the discharge waters (28.8'C). Bosmina longirostms
and Eubosmina cor'egoni accounted for most of the dead zooplankton. Mor-
talities increased approximately 5% with incubation time and were slightly
higher than in September 1975.

We now have a 20-month data base for zooplankton mortalities in the
intake and discharge waters at 0, 6, and 24 hours after collection. Since
most zooplankton taxa occur seasonally in the cooling waters, the data
base for most taxa is smaller. Table 9 shows the mean mortalities of 24
zooplankton taxa and of total zooplankton by location and by incubation
time over the 20-month sampling period. Certain features emerge from
these data sets.

For the most part, zooplankton taxon mortalities in the intake and
discharge waters varied by only a few percent and total zooplankton by
less than 2%. Differences of this magnitude are difficult to detect with
any degree of accuracy particularly for the rare taxa (less than 10% of
the sample). However, despite this limitation in accuracy, zooplankton
mortalities were generally higher in the discharge water samples than in
the intake water samples (53 comparisons out of 75). There appears to be
a great deal of evidence that a large fraction of the mortality which we
observed was due to mortality inflicted on the zooplankton during collec-
tion and subsequent handling. Taxa such as immature Diaptomus spp.
copepodites, immature Epischuz'a Zacus~s copepodites, Daphnia galeata ,

mendotae, Daphnia z'et>'ocuzea, and Zolopedium gibbemun all had mean intake
mortalities of over 20%. Since none of these dead zooplankton were decay-
ing (and thus dead prior to collection) or diseased (and thus not healthy)
we believe that these high mortalities must be due to our collection
techniques rather than to natural mortality.

The median test was used to determine whether the median difference
between intake and discharge mortalities was significantly different from
zero. Parametric procedures which test hypotheses regarding the mean
difference between two sets of paired measurements could not be used as
the data did not meet the necessary assumptions for those methods. The
test was performed on the 0, 6, and 24-hour incubation samples from the
20-month (February 1975 to September 1976) data base. The number of
pairs of samples on which the test was performed is shown in Table 9.





Only complete, non-tied pairs were used in the test.

The results of these tests were, for the most part, not significant.
Significant differences (p<.05) were obtained only for C'pclops bicuspidatus
0homasi adults (0 and 24 hours), immature Diaptomus spp. copepodites (6,
24 hours), adult D. minutes (6 hours), adult D. oregonensis (6, 24 hours),
and total zooplankton (6 hours). Thus only 8 significant differences were
detected from the 75 analyses. All of these differences indicated that
mortalities were higher in the discharge waters than in the intake waters.
The converse was not demonstrated although in 22 of the 75 data sets of
mean mortalities (Table 9), mean discharge mortalities were lower than
mean intake mortalities.

There are various ways of interpreting the mortality data. Generally,
, the data indicate that condenser passage does kill zooplankton. We cannot
detect statistically significant differences for the most part because of

. the large amount of variability in the data. Much of this variability may
be due to variability in the mortality inflicted on the zooplankton-by the
collecting and handling processes. However; since zooplankton mortalities are
generally low (<15%) it is probably not worthwhile to spend added effort
in increasing the number of sample replicates in order to statistically
detect differences between intake and discharge water samples. Rather,
the zooplankton mortalities in the discharge waters should be taken as the
estimate of the maximum fraction of zooplankton killed by condenser
passage. We have no evidence to suggest that damage inflicted on zoo-
plankton by the collecting and handling techniques and damage inflicted on
the zooplankton by condenser passage are additive, and it is incorrect to
subtract the mortalities to give an estimate of mortality due to condenser
passage alone.

Conc7usions

Zooplankton mortalities due to condenser passage were low averaging
less than 15%. For the most part it was not possible to statistically
detect differences in zooplankton mortalities in the intake and discharge
waters due to the high variability of the data. Most of the observed
mortality in the intake waters appear to be due to damage inflicted on
the zooplankton during'collection; Zooplankton mortalities increased
slightly with incubation time but this increase appears to be related to
culturing techniques and delayed mortality from collection, since both
intake and discharge water zooplankton exhibit similar increases in
mortality with time. Mortalities in the summer of 1976 were low despite
the high discharge-water temperatures and did not approach the large
morta'lities associated with recirculation (February, March 1975) and
storms (January 1976).

B. Entrainment Abundance Sam les

Zooplankton abundance samples are collected monthly from the intake
and discharge waters. Two 5-minute replicate samples are collected at



sunset, midnight, sunrise, and at noon from each location providing a
total of 16 samples for a complete series. Data from these samples
provide information of the concentration and composition of zooplankton
in the cooling waters.

For the 6-month period July to December 1976 a complete series of
96 samples were collected. At the time of this writing, samples up to
and including September have been counted and processed. Extra samples
were collected at 2-week intervals during some of the summer months in
order to provide better information of the seasonal dynamics of zooplank-
ton distributions in the survey area; these samples have not yet been
processed. This report includes the required data set (July to September)
and data from May and June 1976 which were not processed in time for the
last semiannual report.

Results (Tables 20-29)

May 2976

Zooplankton were approximately three times as abundant in May 1976
(3,553/m ) as in 1975 (1,275/m ). The dominant taxa were nauplii and
immature Cyclops spp. and Diaptcmus spp. copepodites.

t'une 2976

Zooplankton were approximatelg 50% more abundant in June 1976
(21,484/m ) than in 1975 (15,670/m ). In 1975, the dominant categories
were immature Cyclops spp. and Diaptomus spp. copepodites and adult C.
bicuspidatus thomasi. In 1976, nauplii, Bosmina longizostms, and
immature Cyclops spp. and Eurytemcz'a affinis copepodites were the numer-
ically dominant taxa.

July 2976

Zooplankton were nearly five times's abundant in July 1976
(152,024/m3) than in 1975 (31,756/m3). Bosmina lcngwos~s was the
numerically dominant taxon.

August 2976

Zooplankton were over seven times as abundant in August 1976
(47,548/m3) than in 1975 (8,503/m ). Daphnia zetzccuvva and immature
Diapt'cmus spp. copepodites were dominant in both years. Adult D. minutus
were also dominant in 1975 while immature Diaptcmus spp. copepodites were
dominant in 1976.

September 2976

Zooplankton were somewhat less abundant in September 1976 (39,597/m3)
than in 1975 (53,221/m3). The dominant taxa in 1976 were Bosmina



longizostms and Eubosmina cor egoni while in 1975 Bosmina longivostris
and immature Cyclops spp. copepodites were dominant.

Conclusions

Zooplankton concentrations in the cooling waters were higher in the
summer of 1976 than in 1975. There were minor differences in the compo-
sition of the numerically dominant zooplankton. There was some evidence
that the seasonal pattern of zooplankton composition was advanced by one
month in 1976.

C. Determination of the Maximum Numbers and Biomass of Zoo lankton
Killed Due to Condenser Passa e at 0 hour

Data on the percent of dead zooplankton in the discharge waters and
on the concentration of zooplankton in the cooling waters are combined with
data on the power plant's pumping rate and the monthly biomass estimates
for the various zooplankton taxa to:

(1) estimate the numbers and biomass of zooplankton passing through
the power plant each month

k

(2) estimate the maximum loss of zooplankton due to condenser
passage.

The maximum loss estimates are, derived by applying the percent mortality
estimates of zooplankton in the discharge waters at 0-hours to the data on
the numbers and biomass of zooplankton passing through the plant.

The above calculations are not part of the Technical Specifications.
Data are presented up to and including August 1976. Biomass determinations
for zooplankton in September have not yet been made.

The number of zooplankton which passed through the power plant (Fig. 7)
varied from a low of 125 billion in February to a high of 18,312 billion
in July. The maximum loss was estimated as varying between 8 billion in
February to a high of 1703 billion in July. Values were higher than in
1975 due to the larger concentrations of zooplankton in the cooling waters
in 1976 and to the fact that the plant was operational through most. of
July 1976 while in the previous year it was out of service for most of the
month. Nauplii and immature Cyclops spp. copepodites accounted for the
largest numbers of zooplankton lost in each month although Bosmina
Eongi2'osis in July and Daphnia re8zomuea in August were lost in large
numbers.

The biomass of zooplankton passing through the plant each month
varied from a low of 317 kg. dry wt. in May to a high of 8485 kg. dry wt.
in July (Fig. 8). The maximum loss was estimated as varying from a low
of 29 kg. dry wt'. (132 lb. fresh wt.) to a high of 1022 kg. dry wt.
(4,644 lb. fresh wt.) in July. The maximum loss was most commonly due to





immature Cyclops and Diaptomus spp. copepodites, adult Limnocalanus
macmvus, C. bicuspidatus thomasi adults, D. oregonensis adults, D.
ashlandi adults and, in July and August, Bosmina longizos~s and
Eubosmina cozegoni.

D. Culturin Ex eriments

Culturing experiments are not required by the Technical Specifi-
cations. However, we have initiated these studies in order to determine
whether or not zooplankton which have been subjected to condenser passage
exhibit sublethal damage. These studies are still in the developmental
stage but initial results have failed to demonstrate any such damage.

We have cultured zooplankton collected from the intake and discharge
waters over a period of weeks in order to determine whether or not the
longevity of condenser-passed zooplankton is reduced. Figure 9 shows the
results of a series of Cyclops uemalis cultures set up from living zoo-
plankton samples collected during the June entrainment study, a second
culture series set up two weeks later from living zooplankton remaining
in the midJune samples, and a Cyclops bicuspidatus culture set up from
living zooplankton collected during the July entrainment study. No
consistent differences were noted in the mortalities of C. ve1malis
cultures set up from the intake and discharge-water cultures. Discharge-
water mortalities appeared to be slightly higher than intake-water
mortalities for the C. bicuspidatus 8homasi cultures.

The Cyclops uezma'Lis cultures initially contained late stage
copepodites. These completed development in culture and adult females
became ovigerous. These females were removed to Petri dishes and when
they released their eggs were returned to the main cultures. The develop-
ment of the eggs was then followed. Over 12 cultures were set up for
intake and for discharge eggs. Figure 10 shows the pattern of development
for four of these intake cultures and one of the discharge cultures.
Culturing and staging of living zooplankton was extremely time-consuming.
In addition, certain technical difficulties were encountered when nauplii
were retained in the small Petri dishes for easier counting and rapid
water evaporation occurred. The general results of the culturing studies
suggest that condenser-passed C. vezmalis can complete their development,
reproduce and produce viable eggs in culture, and that these eggs can
mature to the adult stage. The data are not quantitative and a great.
deal of added effort would be required to make them so.

Attempts were made to culture some species of Clodocera. These met
with no success. Cladocerans became trapped on the water surface within
a few days and died.



Lake Surve s

Lake surveys are conducted once a month from April to November.
Major surveys (30 stations) are conducted in April, July, and October.
Short surveys (14 stations) are conducted in the intervening months.
Three replicate samples are collected at each station from the lake
bottom to the surface. Two of these three samples are examined (as
required by the Technical Specifications). The third sample is occasion-
ally examined when there is poor agreement between the first two samples.

For the period June to November,' total of 198 samples were
collected of the required.232. In October, poor weather conditions
prevented stations NDC 4-4, DC-6, and SDC 4-4 from being occupied.
No cruise was conducted in November due to unfavorable lake conditions.
This semi-annual includes the May 1976 short survey cruise data (Table
20) which were not presented in the previous report. At the time of this
writing samples (144) up to and including September have been examined
and the data processed (Tables 21-24).

Statistical analyses of the preoperational and operational data
have been performed. As was discussed in the previous semi-annual
report, the survey grid was subdivided into eight zones (Fig. 11). For
the major survey cruises, it was possible to compare data from before
and after the start of plant operation (Jan. 1, 1975) for all eight zones.
However, for the short survey cruises, such comparisons could be made
only for zone 2. Although the preoperational zooplankton data base
includes zooplankton abundance information from as early as 1970, the
analyses employed data collected beginning in 1971. Samples collected
prior to 1971 were collected with a number 5 net (275 g) while beginning
in 1971 a number 10 mesh (156 y) net was used. The 1970 data were
excluded from the analyses because the samples were not comparable to
later collections where larger numbers of organisms and smaller zooplank-
ton were collected with the finer net.

Generally, in the earlier years of the preoperational study (prior
to 1972) the taxonomic resolution employed in counting zooplankton was
low, particularly for the copepods. Cyclopoid copepods were counted as
a group in 1971 and adults were not distinguished to the genus level
until 1973; immatures were not distinguished until 1974. Nauplii were
not counted until 1972. Apart from the cladocerans, little preoperational
information exists for zooplankton species composition prior to 1974.
Information on copepod species composition prior to 1974 was not suitable
for the statistical analysis used in this semiannual report.

Two sets of analyses were performed for each comparison of pre-
operational and operational abundances. In the first set, comparisons
were made at the order level (Cladocera, Copepoda nauplii) or sub-order
level (Calanoida, Cyclopoida); most of these analyses employed data from
as early as 1971 for the major surveys and 1972 for the short surveys.
In the second set of analyses, comparisons were made at the genus or



species level except for immature cyclopoid copepods which were not
routinely distinguished to the genus level until 1974. Except for the
cladocerans, these analyses employed only the 1973 and 1974 pre-
operational data.

The data set was stratified into preoperational and operational data
blocks as one of the primary analytical procedures for detecting changes
attributed to plant operation. The multi-year data blocks were necessary
because the estimated zooplankton densities regularly varied 1 to 5 fold
(in the same month) between successive years. Part of this variation was
due to the fact that zooplankton were sampled only once a month providing
little resolution of the magnitude of cyclic events. In one year, a
population abundance peak. might have been sampled while in another year
a trough might have been sampled. Part of the variation was also due to
naturally occurring year-to-year variations in response to environmental
fluctuations.

In order to minimize temporal and spatial variability, the zooplankton
density estimates were stratified by month and by zone. The statistical
tests for detection of changes compared zooplankton monthly density
estimates between the preoperational and operational years for 8 taxon
categories in April, 10 in May, June, and July, and 11 in August, September,
and October. Except for October, the operational data base included data
from 1975 and 1976; data from 1975 alone was used in the October analyses.
No analyses were pexformed on the November monthly cruises since a
November cruise has yet to be taken in the operational period.

The mean densities of zooplankton before and after the start of plant
operation were compared using the Mann-Whitney U-test. The null hypothesis
was that the zooplankton densities were equal. before and after the start
of plant operation.

Some assumptions underlying the Man-Whitney U-test are that the
samples are independent and randomly drawn (Conover 1971 and Siegal 1956).
The density estimates can be treated as continuous random variables. The
third assumption is that the control and experimental sampling distributions
differed only in the location of their mean. The power efficiency of the
Mann-Whitney U-test is at least 86% that of the parametric 0-test and is
generally higher.

Parametric tests for detecting differences between population means
such as student's 0-test and the analysis of variance were not used. Their
assumption of normality and/or equality of variance could not be met by
all the data. Both log (x+1) and square root transformation of the density
estimates failed in most cases to result in normality and equality of
variance.

Results

Apml (Table 25, Ziguves 22-27)



Of the 64 preoperational vs. operational comparisons which were
performed, 20 indicated that zooplankton distributions in 1975 and 1976
were significantly (p<.05) different from the preoperational years. Five
of these significant differences were associated with zooplankton distri.-
butions in zone 2, and four with zone 5; these two zones were closest to
the thermal discharge. Most of the differences were associated with high
concentrations of nauplii in 1976 and high concentrations of immature and
adult Diaptomus spp. copepods in the two operational years. Many of
these differences, particularly in zones away from the thermal discharge,
probably were associated with naturally occurring variability. April
1976 was an atypically warm spring and the large numbers of nauplii and
immature calanoid copepods may have been associated with this climatic
variability.

May (Table 26, Zigur'es 18-25)

Calanoid copepods were more abundant in 1975 and 1976 in comparison
to their concentrations in the 1972 to 1974 preoperational period. However,
when the calanoid data were subdivided into immature and adult Diaptomus
spp. copepodites (the dominant calanoid in this month) and the pre-
operational data base limited to 1973 and 1974, these differences were
no-longer

significant.'une

(Table 26, Figures 78-25)

Nauplii, cyclopoid copepods (Cl-C6), immature cyclopoid copepods, and
calanoid copepods (Cl-C6) were all more abundant in the operational years
than in the preoperational years in zone 2. The greatest increase in con-
centration was associated with cyclopoid copepods in 1975.

July (Table 27, Figures 26-82)

Of the 80 preoperational vs. operational comparisons which were made,
17 resulted in statistically significant differences. The largest number
of differences were associated with zone 2 (5 differences), zone 8 (5 dif-
ferences) and zone 5 (3 differences). Cyclopoid copepods (Cl-C6, Cl-C5,
C-6) occurred in lower concentrations in 1975 and 1976 than in the pre-
operational years as did immature and adult Diaptomus spp. copepodites.
Cladocerans and Bosmina longir'osis were also less abundant in the
operational years although significant differences were noted only for
zone 8, far away from the area of the plant's effect.

August (Table 26, Zigur'es 28-25)

Diaptomus spp. adults were more abundant in zone 2 in 1975 and 1976
than in 1973 and 1974.

September (Table 26, Zigur'es 28-25)

Cyclopoid copepods (Cl-C6, Cl-C5) were more abundant in the operational
years as were immature Diaptomus spp. copepodites. Nauplii and calanoid
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copepods were also more abundant. Cladocerans occurred in similar concen-
trations before and after the start of plant operation.

October (2'able 27, Ziguves 28-25)

Of the 77 comparisons between mean zooplankton concentrations in
1975 with the preoperational years, 17 were significant (p<.05). The
greatest number of differences were associated with zone 1 (4 differences),
zone 2 (3 differences) and zone 3 (4 differences). Daphnia spp. were less
abundant in 1975 than in the preoperational years in several zones.
Cladocerans (dominated by Bosmina longizostms) were less abundant in zones
2 and 3 than in the preoperational years. Cyclopoid copepods (Cl-C6, Cl-
C5) significant differences were associated with increased concentrations-
of immatures in 1975. Cyclops spp. adults were less abundant in zone 2 in
1975 than in the preoperational years. There were no consistent trends
for calanoid copepods and immature Diapt'omus spp. copepodites; significant
differences were associated both with increased and decreased concentrations
in the various regions in 1975.

Discussion

For information purposes, the percent of positive outcomes of some of
the tests, is tabulated below. These percentages must be interpreted with
caution, since the tests are not independent statistically. Correlations
undoubtedly exist among the abundances. Moreover, the taxonomic categories
used are not all mutually exclusive.

A total of 221 comparisons were made of taxon abundances in the three
major survey cruises; of these 54 (24%) indicated that zooplankton taxon
abundances were significantly (p<.05) different before and after the start
of plant operation. Thirteen (24%) of these differences were associated
with zone 2, eight (15%) with zone 5, and lesser numbers with the remaining
zones. A total of 42 comparisons were made for the four short survey
cruises for zooplankton taxon abundances in zone 2; eleven (26%) of these
comparisons indicated that zooplankton mean abundances were different in
the preoperational and operational years. Most of these significant
differences were associated with increased concentrations of cyclopoid and
calanoid copepods in the operational years.

Interpretation of these results are still in process and several
factors need to be considered. Naturally occurring zooplankton variability
may be associated with climatic events, as in April, timing of the cruises
relative to zooplankton population cycles, and zooplankton interactions
with fish and phytoplankton.

One observation requires further investigation. The greatest number
of significant differences were detected for zone 2 which is in the dis-
charge area, and for zone 5 which is offshore of the discharge jets. The
possibility exists that some of these effects were plant-related. The
actual mechanism is not obvious. We believe that the residence time of



zooplankton in these regions is in the order of hours and is thus too
short for zooplankton to increase in numbers due to reproductive
processes. Increased numbers may occur if zooplankton are damaged by
condenser passage and plume entrainment'and thus are less able to avoid
net capture than zooplankton in the other zones. Since copepods are
particularly strong swimmers, these are the taxa most likely to show
this effect. Low numbers of zooplankton in zones 2 and 3 (as in July)
may be associated with fish predation if large numbers of planktivores
are attracted to the thermal plume.

Other factors may be responsible for the observation that a greater
number of statistically significant differences were detected in zones 2
and 5 than in the boundary zones 1, 3, 4, and 6. These factors are
associated with the design of the survey grid. Zones 2 and 5 extend over
a smaller area than zones 1, 3, 4, and 6; spatial variability within these
two smaller zones is likely to be less than in the boundary zones which
extend over a wider area and have a greater probability of containing
different water masses. This increased spatial variability reduces the
ability to detect temporal variability. In addition zone 2 contains a
maximum of 7 stations and zone 5 a maximum of 4 stations while zones 1,
3, 4, and 6 contain a maximum of 3 stations. The larger number of stations
in zones 2 and 5 provide better estimates of the zone means and lower error
estimates. Finally, zone 2 was heavily dredged in the preoperational years
and zooplankton distributions in this disturbed region may have been
atypical.

Plume Stud

While the survey grid is designed to detect plant effects over a
wide area (252 km2), it provides little information on effects in the
immediate discharge area. Generally condenser-passed water with an. excess
temperature of 0.5'-C or more can be detected at only 3 of the 14 to 30
stations which are sampled during each cruise. Net hauls are collected
from the lake bottom to the surface and this tends to dilute differences
in zooplankton distributions which may occur in the floating thermal plume.

In order to obtain better information on zooplankton distributions in
the immediate discharge area, we conducted a supplementary study on
September 25, 1976. Zooplankton were collected continuously along a series
of transects extending from approximately 1.6 km north of the plant site to
the discharge gets for the 3-m series and a further 1.6 km south of the
jets for the 1-m series. Water temperatures were recorded continuously
and 2 navigational fixes were made every minute by using a Motorola Mini-
Ranger (to provide ship location with time).

The sampling was done from the R/V MYSIS. The collecting apparatus
consisted of a centrifugal pump (rated at 110 gal/min), a 7.5 cm hose
equipped with a check valve, a 23-kg. weight, fairings, and a PVC pipe
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which discharged the pumped water into a 50-cm diameter, 156 p mesh net
suspended in a barrel of water. A thermistor was mounted in the PVC pipe
and connected to a paper chart recorder.

The hose was lowered initially to 1-m and the NYSIS cruised at an
approximate speed of 3.5 to 4.0 knots (minimum cruising speed) along a
zig-zag pattern. Every 2 minutes, the net suspended in the barrel of
water was changed, a procedure requiring a few seconds. A total of 85
samples were collected for the 1-m transect series between 13:46 and
16:35 EDT. A second series was conducted sampling water from 3 m but
only the north half of the survey grid could be sampled before sunset.,
A total of 46 samples were collected between 17:44 and 19:14 EDT.

Results

This report presents preliminary results of the 1-m sampling series.
Every second sample from both transect series has been counted but so far
only the results from the 1-m series have been examined in detail.

Figure 32 shows the plot of 1-m water temperatures. A well developed
thermal plume was detected extending at least 0.8 km north of the plant
site and flowing offshore. Colder water (17.5 to 18.0'C) was located
south of the discharge jets.

Large. differences in the concentrations of several zooplankton taxa
were observed in the thermal plume in comparison to their concentrations
outside the plume. .Generally copepods occurred in high concentrations
(Fig. 33) inside the plume and in lower concentrations outside the plume
while the reverse situation was noted for the cladocerans (Fig. 34).
Preliminary results of principal component analyses of 13 zooplankton
taxa abundances at 42 stations indicate that the immediate discharge area
can be subdivided into approximately eight regions (Fig. 35). Regions 1
and 2 correspond to high concentrations of copepods and low concentrations
of cladocerans while region 8 corresponds to high concentrations of
cladocerans and low concentrations of copepods.

Several hypotheses are being considered to explain these distributions.
One possibility is that zooplankton drawn into the power plant through the
intake structures and plume-entrained zooplankton occurred in different
concentrations than zooplankton at 1-m. This possibility is being evaluated
against known zooplankton concentrations in the survey grid during the
September short survey cruise and in the cooling waters during the
September entrainment study. Further information on zooplankton distri-
butions at a number of depths at DC-6 on the morning of the plume study
are also being examined.
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FIGURE 12. The mean number of copeopd nauplii per m found at the stations in
each zone in April 1971-1976 (ND indicates that the 8/m3 was not determined in
that year). The number of stations in some zones varies from year to year.
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FIGURE 13. The mean number of immature C'yclops spp. per m found at 'the stationsin each zone in April 1971-1976 (ND indicates that the 8/m was not determinedin that year). The number of stations in some zones varies from year to year.
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FlGURE 14. The mean number of Cyclops spp. C6 found at the stations in each
zone in April 1971-1976 (ND indicates that the I//m3 was not determined in that
year). The number of stations in some zones varies from year to year.
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FIGURE 15. The mean number of immature Diaptomus spp. found at the stations in
each zone in April 1971-1976 .(ND indicates'that the /3/m was not determined in
that year). The number of stations in some zones varies from year to year.
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FIGURE 16. The mean number of Diapbomus spp. C6 per m3 found at the stations
in each zone in April 1971-1976 (ND indicates that the 8/m3 was not determined
in that year). The number of stations in some zones varies from year to year.

5,000

0

7 I 72 73 74 75 76 7l 72 73 74 75 76 71 72 73 74 75 76

FIGURE 17. The'ean number of zooplankton found at the stations in each zonein April 1971-1976. The number of stations in some zones varies from year toyear.
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FIGURE 26. The mean number of copepod nauplii per m3 found. at the stations in
each zone in July 1971-1976 (ND indicates that the /f/m was not determined in
that year); ., The number of stations in some zones varies from year to year.
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FIGURE 27.. The mean number of immature Cyclops spp. per m3 found at the stations
in each zone in July 1971-1976 (ND indicates that the II/m3 was not determined in
that year). The number of stations in some zones varies from year to year.
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FTGURE 28. -The mean number of t"yclops spp, C6 per m found at the stations in
each zone in July 1971-1976 (ND indicates that the ///m3 was not determined TR
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indicates the ///m was too low to be visible on the histogram). The number of
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FIGURE 29. The mean numbet of fmmatute Diaptomue epp. pet m foun) at the
stations in each zone in July 1971-1976 (ND indicates that the /f/m was not
determined in that year). The number of stations in some zones varies from
year to year.
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FIGURE 30. The mean number of Diaptomus spp. C6 per m found at the stations in
each zone in July 1971-1976 (ND indicates that the /3/m was not determined, TR
indicates that the II/m was too low to be visible on the histogram). The number
of stations in some zones varies from year to year.
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FIGURE 31. The mean number of zooplankton per m3 found at the stations in each
zone in July 1971-1976. The number of'stations in some zones varies from year
to year.
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TABLE 1. The mean and standard error of replicate determinations of the percent dead for each taxon of zooplankton presentin samples taken on June 15, 1976 from the intake forebay. Tf a standard error is given then the correspondxng mean xs based
on two replicates (N ~ 2); if no standard error is given thdn N ~ 1 or 0. The mean water temperature of the samples was20.0'C.

0 hr
Incubation Time

6 hr 24 hr

Taxon
Mean Z

dead .
Z of

sample
Mean Z

dead sx Z of
sample

Mean Z
dead sx Z of

sample

Copepod nauplii
Cyclops spp. Cl-C5
Cyclops hicuspidatus thomasi C6
Cyclops vernalxs C6

~D aptomus spp. Cl-C5
Diaptomss ashlandi C6

Eptschura lacustris Cl-C5
Eurytamora aliints Cl-C5
Eosmtna lon„irostris

Chydorus ~shacrtcus
Diaphanosoma leuchtenbergianum
Eubosmxna coregonx,

Asplanchna spp.

TOTAL

Total number of organisms observed
per incubation period

3.9
0.0
0.0
0.0
6.3

100.0
0.0

3.4
1.4

0.0
0.0
0.0
0.0
2.9

2.2

1.3
0.0

2.2

0.0

12.6
21.6
O.l
0.3
3.9
0.1
0.4

8.0
0.1 25.4

0.1

0.1
0.1
0.1
0.1

27.4

1689

0.2 100.0

3.9
1.8
0.0

11.7
0.0
0.0

1.9
0.0
0.0

0.0
7.8

3.7

1.9
1.1
0.0

11.7

0.0

15.4
27.0
0.3

2.9
0.3
0.3

O.l
0.1 22.3

0.0 100.0

1171

0.6 31.1
0.1
0.3

6.7
2.3

50.0
0.0
4.4
0.0

17.5
50.0
4.5
3.4

0.0

0.0

14.6

6.3

1.0
1.1

50.0
0.0
4.4

7.5

1.3
0.0

0.0

3.7

0.4

1639

9.2
~ 20.9

0.4
0.9
3.2
O.l
0.9
0.1

12.4
29.3

0.3

0.1

22.2

100.0



TABLE 2. The mean and standard error of replicate determinations of the percent dead for each taxon of zooplankton present
in samples taken on June 15, 1976 from the drscharge forebay. If a standard error is given then the corresponding mean is
based on two replicates (N ~ 2); if no standard error is grven then N gg 1 or 0. The mean Mater temperature of the samples
was 30.8'C.

Taxon
Mean Z

dead

0 hr
sx Z of

sample

Incubation Time
6 hr

Mean Z s Z of
dead " sample

Mean Z
dead

24 hr
sx Z of

sample

Copepod nauplii
Cyclops spp. Cl-C5
Cyclops hicuspidatus thomasi C6
Cyclops uernalts C6

Tropocyclops prasinus mexicanus C6

Diaptomus ashlandi C6
Diaptomus minutus C6
Epischura lacustris Cl-C5
Epischura lacustrss C6

Eurytcmora affrnis Cl-C5
Bosmtna lonpirostris

Dtaphanosoma leuchtenhetgianum

4.2
7.9

0.0

18.5

37.5

2.1
2.3

100.0

1.8 8.1
3.0 „ 24.1

0.0 0.4

4.9 4.6

12.5 0.5

0.1

8.5
0.6 26.1

8.2
0.0

12.5
0.0

5.1

12.5

4.2
6.2

25.0
2.0

25.0

9.7 7.7
2.1 1.4

50.0 50.0
0.0 0.0

7.2
23 '
0.5
0.2

4.2
0.1
0.6
0.1

9.5
33.7
0.3

O.l
19.6

0.0 0.0 0.4

.33 ~ 3 0.3

4.8
0.0

1.8 41.1
0.2

5.,6 5.6 3.8
1.3 0.6 26.3
0.0 0.3
8.3 „ 8.3 0.7
0.0 0.0 0.2

15.4 5.4 4.2

Eubosmrna coregonx
Asplanchna spp.

TOTAL

Total number of organisms observed
per incubation period

4,5

5.2

0.7 27.7

1.2 100.0

1117

0.0
9.1

6.2

2.5

2.5

1269

100.0

15.9 1.1 22.6

6.5 1.7 100.0

1070



TABLE 3. The mean and standard error of replicate determinations of the percent dead for each taxon of zooplankton presentin samples taken on July 13, 1976 from the intake forebay. If a standard error is given then the corresponding mean xs basedon two replicates (N DE 2); if no standard error -s given then N DD 1 or 0. The mean water temperature of the samples was13.7'C.

0 hr
Incubation Time

6 hr 24 hr
Taxon

Mean X
dead sx X of

sample
Mean X

dead sx X of
sample

Mean X
dead sx X of

sample

Copepod nauplii
~Col ops spp. Cl-CG
Cyclops bicuspidatus thomasi C6
Cyclops vernnlxs C6
Tropocyclops prasinus mexicanus Cl-C5
Eucyclops cgilis CG

Eueyclops prionophorus C6
Draptomus spp. Cl-CS
Dtaptoeus ashlandi CG

Diaptomus mtnutus C6
Dxaptomus oregonensis C6
Eurytemora affinis Cl-C5
Canthocamptus sp. C6
Bosmtna longirascris
Chydorus sphnerrcus
Daphnra sp.
Daphnis retrocurca
Euhosmraa coregont
Holopedium gxbberum
Eurycercus lamellatus
Alona spp.
Asplanchna spp.

TOTAL

Total number of organisms observed
per incubation period

11. 8'

6.5
20.3
0.0
0.0
0.0

8.6
6.6
0 ~ 0

8.6
0.0

50.0

0.0
0.0
0.0
8.3

8.7

2.7
3.8
1.1
0.0

1.1
4.6
2.1
0.3 .
0.0
0.0

1.7
6.6

6.8
1.1
0.0

0.0
8.3

0.0
0.1
O.l
0.3

2.2 100.0

2693

2.3 82.8
0.1
0.1

8.3
4.2

13.9

8.3 0.6
2.3 5.0
4.5 - 2.0

6.1
1.1

0.0
0.0
5.7

0.3
0.0

2.2 84.7

0.0 0.0

0.0 0.1

0.0

6.5

0.1

1.1 100.0

2652

13.0 7.7
2.8 2.8

0.0
0.0
6.1

12.4
0.0
0.0

1.8
1.9

0.2
0.0
7.8
1.7
0.0
0.0

12.1
0.0

0.5 83.1
0.0

0.0 0.2

0.0
0.0

100.0
0.0

0.1
0.2
0.0

11.7 0.0 100.0

2290

0.0 0.0 0.5
10.7 1.6 4.4
20.1 13.0 1.7



TABLE 4. The mean and standard error of replicate determinations of the percent dead for each taxon of zooplankton present
in samples taken on July 13, 1976 from the discharge forebay. If a standard error is given then the corresponding mean is
based on two replicates (M ~ 2); if no standard error is grven then M ~ 1 or 0. The mean water temperature of the samples
was 21.0'C.

Incubation Time

Taxon
Mean X

dead

0 hr
s X

X of
sample

Me'an X
dead

6 hr 24 hr
X .of Mean X s X of

sample dead sample

Copepod nauplii
Cyclops spp. Cl-C5
Cyclops bicuspidatus thomasi C6

~C clops vernalrs C6

Eucyclops agilis C6

Diaptomus spp. Cl-C5
Diaptomus ashlandi C6
Diaptomus mxnutus C6

Diaptomus oregonensis C6
Epischura lacustris C6

Eurytemora affinis Cl-C5
Bosmina longirostris
Chydorus sphaericus
Daphnia retrocurva
Eubosmina coregoni
~Eur cereus lauellarus
Alona spp.
Asplanchna spp.

TOTAL

Total number of organisms observed
per incubation period

31.5
12.4
18.2
0.0
0.0

39.2
27.1

100.0
0.0

0.0
7.1
0.0

100.0

0.0

0.0

10.2

23.5
2.4

15.1
0.0

7.9
6.0

0.9
0.0

0.0

0.0

1.4

2916

1.2
5.5
2.0
0.2
0.0
6.3
1.3
0.0
0.0

0.3
82.7
0.1
0.0

O.l

0.2

100.0

12.5
10.8
16.6
0.0
0.0

30.4
18.6

100.0

100.0

11.1
0.0
0.0
0.0
0.0
0.0

100.0

12.5

12.5
5.2
3.4

6.7
15.7

0;6
6.1
2.1
0.3
0.1
7.1
1.6
0.0

0.0

4.3

0.0

81.2
0.1
0.0
0.0
0.0
0.2
0.0

2402

4.6 100.0

0.0
2.3

19.9'0.0

30.7
13.6

50.0

12.5
9.9
0.0
0.0

0.0

0.0

10.9

0.0
2.3
7.9

50.0

0.7
4.7
2.4
0.1

10.3
5.9

6.1
1.6

0.2
1.5 83.6
0.0 0.1

0.0

0.0

0.0 0.3

1.7 100.0

2905

50.0 0.1



TABLE 5. Thc mean and standard error of replicate determinations of thc percent dead for each taxon of zooplankton present
in samples taken on August 10 1976 from the intake forebay. If a standard error is given then the corresponding mein is
based on two replicates (N ~ k); if no standard error is given then N ~ 1 or 0. The mean water temperature of the samples
was 20.2'C.

0 hr
Incubation Time

6 hr 24 hr

Taxon
Miean X

dead s x X of
sample

Mean X
dead sx X of

sample
Mean X

dead sx X of
sample

Copepod nauplii
Cyclops spp. Cl-C5

~C elope hicuspidatus thomasi C

Cyclops vernalxs C6
Tropocyclops prasinus mexicanu
Tropocyelops prastnus mexicanu
ntaptomus spp. CL-C5
Dtaptomus ashlandi C6
Dtsptomus mtnutus C6

Draptomus oregoncnsis C6
Epischura lacustrrs Cl-C5
Eurytemora affiants Cl-C5
Bosmxna Ionpxrostris
Ccriodaphnxa quadrangula
Chydorus sphaerzcus
Daphnia galeata mendotae
Daphnia retrocurva
Diaphanosoma leuchtenbergianum
Eubosmina coregonx
Ho loped ium gibberum
Lcptodora htndttt

s Cl-C5
s C6

13.9
2.6
0.0
0.0

16.7
0.0

21.5
0.0

12.5.
0.0

0.0
31.8
0.0

33.3
0.0

27.6
37.5
6.8

25.0
0.0

11.1
0.8

0.0
16.7
0.0

10.5

12.5
0.0

17.0
0.0

0.0
18.9
37.5
6.8

5.0
42.2

0.1
1.3
1.2
2.8

10.6
O.l
0.8
0.6

'2. 1

18.9
0.9
0.4
0.2
7.7
0.6
3.4
0.4
0.2

2.8
2.3

50.0
0.0
0.0
0.0

18.4
0.0
0.0

12.5
26.0
8.3
0.0

100.0
38.7

100.0
23.6

2.8
2.0

0.0
0.0
3.0

0.0

0.3
8.3
0.0
0.0
7.2

18.1

4.7
50.9
0.3
0.3
0.9
2.6 .
7.3
0.1
1.0

2.0
15.0
1.2
1.0
0.3
8.5
0.1
2.4

0.0 0.0
3.4 1.6
0.0
0.0 . 0.0

0.0
2.3

21.6
12.5
0.0

2.3
3.6

12.5
0.0

35.6
100.0
43.8

1.0

6.3

9.4 9.4
2.2 0.5

12.5
0.0

2.9
51.7
0.6
0.1

3.1
11.9
0.4
0.5

0.1
2.2

13.1
0.6
1.4

8.6
0.1
2.0

Lacuna settlers
Alone spp.
Asplanchna spp.

TOTAL

Total number of organisms observed
per incubation period

25.0 25.0 0.6

13.5 0.3 100.0

843

0.0
0.0
0.0

12.2

0.0

0.1
0.2
1.0

901

2.5 100.0

0.0

9.5

0.0 0.6

0.9 100.0

804
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TABLE 6. The mean and standard error of replicate determinations of the percent dead for each taxon of zooplankton present
in samples taken on August 10 1976 from the discharge forebay. If a standard error is given then the corresponding mean is
based on tvo replicates (N ~ k); if no standard error is given then N bm 1 or 0. The mean Mater'emperature of the samples
was 31.5'C.

Taxon

Incubation Time
0 hr 6 hr

Mean X, X of Mean X s X of
dead " sample dead x sample

Mean X
dead

24 hr
sx X of

sample

Copepod nauplii
~C clops spp. Cl-C5
~dclops bicuspidatus thomasi C6

~Cclops vernalts C6

-Tropocyclops prasinus mexicanus Cl-C5
Tro~ocyclops grasinus mexicanus C6
Diaptomus spp. Cl-C5
Diaptomus ashlandi C6
Draptomus nxnutus C6
Draptomus oregonensis C6

~E ischura lacustris CI-C5
Epischura lacustris C6

~Eur temora affinis Cl-C5
Bosmxr>a longirostris
Certodaphnia quadranpula
Chydorus sphaerrcus
Daphnis ~elects mandatee
Daphnis retrocurva
Diaphanosoma lcuchtenber ianum
Eubosmina coresoni
Holopedrum aibberum

Alona spp.
~As lanchnn spp.

29.2.
6.4
0.0
0.0
7.1
0.0

31.6

0.0
33.3
75.0
0.0
8.3

19.8
13.3
0.0

31.6
100.0

18.1
50.0
0.0

6.6
2.1
0.0

7.1
0.0

10.1

0.0
16.7
25.0

8.3
0.9
3.3

15.9
0.0
3.8

4.8
48.8

1.0
0.1
0.8
3.8

14.6

0.8
0.7
0.3
0.1
1.1

10.3
1.1
0.2

=7.0
0.8
3.2
0.2
0.2

2.8
2.5
0.0
0.0
0.0
2.3

15.1
0.0
0.0
8.3
0.0
0.0
2.5

18.3
0 0
0.0
0.0

22.7
58.3
29.1
0.0

50.0
0.0
8.3

2.8
0.8

0.0
2.3
1.4
0.0
0.0
8.3

2.5
0.9
0.0

2.0
16.7
4.1

50.0

8.3

7.1
47.8

0.3
0.4
1.3
1.9
9.3
0.3
0.9
0.5
0.3
0.1
3.8

11.6
0.5
0.3
0.1
7.8
0.7
1.9
0.1
0.1
0.1
2.9

0.0
1.0

75.0
0.0
0.0
0.0
4.4
0.0
0.0
0.0
0.0

0.0
0.3

25.0

0.0
0.0
1.9
0.0
0.0
0.0
0.0

6.1
51.1
0.4
0.4
1.4
3.8
9.2
0.4
0.7
0.4
0.3

0.0.
12.4
0.0
0 '
0.0

25.4
0.0

42.9

0.0
4.4
0.0

0.0
10.3

9.6

1.9
11.7-
0.7
0.3
0.2
6.7
0.1
3.1

0.0 0.0 1.1

TOTAL

Total number of organisms observed
per incubation period

15.1 2.7 100.0

1325

7.5 1.7

1512

100.0 5.2 1.3 100.0

1197



TABLE 7. The mean and standard error of replicate determinations of the percent dead for each taxon of zooplankton present
in samples taken on September 23, 1976 from the intake forebay. If a standard error is given then the corresponding mean is
based on two replicates (N ~ 2); if no standard error is given then N ~ 1 or 0. The mean water temperature of the samples
was 18.3'CD

0 hr
Incubation Time

6 hr 24 hr

Taxon

Copepod nauplii
~tclops spp. Cl-Cy
Cyclops bicuspidatus thomasi C6
Cyclops vcrnalis C6
Trope Telo"ps prasinus exicanus Cl-Cd
Tropocyelops prasrnus mextcanus C6

Dtaptomus minutus C6
Epxschura lacustris Cl-C5
Eur temora affinxs Cl-C5
Bosmina longxrostris
certodaphnta Duadrannuln
Chydorus sphacricus

~Da hnia celesta mandatee
~ha hnia rctroeursa
Diaphanosoma lcuchtenber ianum
Eubosmina coregoni
Holopcdium aihhcrum
Leptodoro kindtir
Polyphemus pedxculus
Eurycercus lamellatus
l)yocryptus sordrdus

Alona spp.
Alonella sp.

Mean Z
dead

7.8
0.0
0.0

16.7
25.0

3 '
50.0
0.0

100.0
20.0
5.9

0.0
0.0

58.1
28.1
11.4

0.0

0.0

0.0

sx

0.5
0.0

25.0
3.6

50.0

0.0
12.1

1.5

0.0

41.9
28.1
-1.5

Z of
sample

3.9
4.1
0.1
0.3
0.3
1.5
0.7
0.1
0.2
8.5

58.3

1.8
0.1
1.1
0.9

17.7

0.2

0.2

0.1

Mean Z
dead

13.5
8.1
0.0
0.0
0.0
9.2

15.9
50.0
25.0
30.4
15.1
0.0

10.0
0.0

21.1
52.1
12.8

100.0
41.7

100.0
0.0

sx

2.4
8.1

9.2
15.9

25.0

4.8

10.0
0.0

14.6
1.8

41.7

Z of
sample

5.0
4.6
0.1
0.1
0.3
1.1
1.7
0.4
0.5
3.5

61.3
0.1
1.3
0.2
1.1
0.6

17.7
~ 0.1

0.4
0.1
0.1

Mean Z
dead

4.6
0.8
0.0

50.0
0.0
0.0

25.0
0.0

68.8
39.6
9.8

3.6
0.0

20.8
50.0
16.9

91.7

0.0
0.0
0.0

100.0

sx

2.6
0.8

50.0

0.0
25.0

31.3
11.7
4.3

3.6

7.5

8.3

Z of
sample

3.7
4.2
0.1
0.1
0.2
1.3
0.6
0.1
0.6
5.5

64.7

1.3
0.1
0.7
0.2

15 '

0.5

0.1
0.1
0.1

0.1

TOTAL

Total number of organisms observed
per incubation period

8.3 1.8 100.0

1381

16.1 2.6 100.0

1310

13.4 5.7 100.0

1485



TABLE 8. The mean and standard error of replicate determinations of the percent dead for each taxon of zooplankton presentin samples taken on September 23, 1976 from the discharge forebay. If a standard error is given then the corresponding mean is
based on two replicates (N ~ 2); if no standard error xs given then N ~ 1 or 0. The mean water temperature of the samples
was 28.8'C.

Taxon
Mean Z

dead

0 hr
sx Z of

sample

Incubation Trme
6 hr

Me Z s Z of
dead sample

Mean Z
dead

24 hr
sx Z of

sample

Copepod nauplii
~teton" spp. Cl CB

~C stops hicuspidatus thomssi Cd

Tropocyclops prasinus mexicanus Cl"C5
Tropocyclops prasinus mexicanus C6
Diaptomus spp. Cl"C5
Diaptomus minutus C6
Epischura lacustris Cl-C5
Eurytemora affinis Cl-C5
Bosmina lonpiroseris

Chydorus sphaericus
Daphnia galeata mendotae
Daphnia retrocurva
Diaphanosoma leuchtenbergianum
E hosmina coreeoni
teptodora htndttl
Polyphemus pedxculus
Eurycercus lamellatus
Latona setifera
Alona spp.
Alonella sp.
Asplanchna spp.

16.5
0.0
0.0

0.0
0.0
0.0

50.0

12 '
0.0
0.0

50.0
70.8
27.1
0.0

0.0
0.0

0.0

2.7
0.0

0.0

50.0

0.9

0.0

50.0
4.2
2.2

4.2
2.5
O.l

7.3
8.8

0.0

0.2
O.l

0.1

0.0

0.0
100.0

0.4 0.0
0.2 50.0
0.1
0.6 0.0

21.9
72.4 14.4
0.1
0.7 0.0

0.0
0.6 49.6
0.6 0.0

14.2 24.0
0.2 100.0

4.0
3.8

4,0
2.5

0.0 0.2

0.0
0.0

1.1
0.8

0.0

4.9

0.2
2.5

70.7

0.0

20.4

8.1

1.4
0.1
1.1
0.2

14.8
0.1

0.1
0.1

0.0 0.2

3.6
4.0

20.0
0.0

10.4
0.0
0.0

50.0
40.0
18.9

9.2

29.2
100.0
34.9
79.2
0.0

25.0

0.0

3.6
4.0

2.6
4.1

0.8 1.7

0.0
2.6

20.8

25.0

0.6
0.6

18.1
0.5
0.1
0.3

0.1

0.5
0.1

10.4 2.0
0.0 0.6

0.1
50.0 0.2

1.4
3.3 66.6

TOTAL

Total number of organisms observed
per incubation period

15.3 0.0 100.0

1266

15.5 5.3 100.0

1138

21.1 2.9 100.0

1100



TABLE 9. The mean mortalities over 20 months (Peb. 1975 —Sept. 1976) for 24 taxa and the number of samples (N) in which the taxa were
found. A * indicates that the median difference between the intake and discharge mortalities was significantly different from zero at
the .05 level. The last column shows the number of pairs of samples on which the test is based (- indicates < 1 pair).

Taxon
Intake

x. N

0 hour

Discharge

x N

Intake

x N

6 hours

Discharge

x

Intake

N

Number of
pairs of

Discharge samples for
median test

x. N Ohr 6hr 24hr

24 hours

Copcpod nauplii
Immature Cyclops spp. Cl-C5
Cyclops bicuepidatus thomasi C6
Cyclops oernalie C6
Immature Tropocyclops
Tropocyclops prasinus memicanus C6
Immature Diap tomus spp.
Diaptomus ashlandi C6
Diaptomus minutus C6
Diaptomus orcgonensis C6
Diaptomus sicilie C6
Immature Epischura Mcustrie
Epiechura lacusti is C6
immature Eurytemora affinie
Eurytemora affinis C6
Immature I&nnocalanus macrurus
Eumocalanus macrurus C6
Bosmina longirosiris
Daphnia galeata mendotae
Daphnia retrocurtu
Diaphanosoma leuchtenbergianum
Euboemina coregoni
Holopedium gibberum
Asplanchna spp.

12.7
7.8

10.0
1.3

17.7
8.4

20.0
16.5
4.4

10.7
17.1
36.4
0.0
6.8
0.0

17.3
25.0
10.3
15.7
25.1
41.7
8.1

47.7
5.4

41 13.6
42 9.1
39 * 12.7
13 .5
16, 20.7
25 9.9
42 22.2
33 13.1
35 * 13.7
29 13.5
19 10.7ll 26.3

3 0.0
15 5.4

2 '0
6 52.1
4 6.3

32 15.5
15 19.4
20 38.1
14 57.9
19 20.0
13 27.6
26 '.2

42
42
39
20
14
31
42
32
37
34
21
13
12
20

5
10

4
35
17
25
13
28
13
24

12.3
7.8

11.5
5.0
3.0

12.9
21.8
11.0
11.8
5.8

12.7
6.3

40.0
4.3

36.6
20.8
15.1
30.4
33.2
58.9
17.4
48.3
6.5

6
4

28
14
18
13
20
10
17

39 14.3 39
39 11.7 39
37 12.3 39
10 0.0 25
11 42.0 17
23 13.7 29
39 * 29.2 39
28 11.4 32
30 18.0 37
23 * 10.5 33
13 16.2 22

8 20.4 19
5 20.0 , 15

13 5.6 21
0.0 6

55.3 10
, 23.1 6

16.0 38
19.8 24
43.5 26
62.8 14
15.7 30
44.4 12
8.2 27

16.6 41
8.5 41

13.4 38
15.8 13
3.8 8

14.6 24
29.5 41
14.7 32
22.1 34
8.4 27

10.7 15
28.8 10
0.0 5

10.5 17
33.3 3
28.1 4
0.0 4

13.9 31
19.3 13
31.3 17
64.4 10
15.9 19
46.3 5
12.6 21

15.3 41
10.8 41

* 20.1 41
12.3 27
9.3 18

13.8 33
* 29.7 41

22.1 36
21 ' 39

* 18.8 35
25.0 25
21.0 22
37.0 18
22.3 24
0.0 6

31.8 13
0.0 7
5.5 41

10.9 26
32.9 28
72.7 16
16.5 34
64.1 12
9.5 30

38 34 33
39 39 39
30 31 32

4
6 6 2

17 16 18
41 39 39
25 23 26
24 24 . 25
20 13 21

7 9 9
4 3 5

11
6 14

3
3 4

26 2
8 24 23
8 7 5

15 18 15
12 10 9
17 14 16

7 6 5
8 8 10

Total Zooplankton 11.8 42 12.1 42 11.3 39 * 13.1 39 15.9 41 17.3 41 42 39 41





TABLE 10. The mean concentration, standard error, and percent composition of zooplankton in the intake
waters and the mean number of zooplankton entering the plant per minute on May 11-12, 1976. Each mean
was calculated from the mean concentration of zooplankton at sunset, midnight, sunrise, and noon at grate
MTR 1-5 5m depth.

Species 8/m3 s X 0/min
X 106

sR

X 106

Copepod naupl ii
Cyclops spp. Cl-C5
Cyclops bicuspidatus thomasi C6
Cyclops vernalis C6
Par@cyclops fxmbriatus poppei Cl-C5
Dtaptomus spp. Cl-Cb
Eptschura laeustris Cl-C5
Eurytemora aff|nxs Cl-C5
Eurytcmora affinxs C6
Limnocalanus macrurus Cl-C5
Canthocamptus sp. CI-C5
Canthocamptus sp. C6
Bryocamptus sp. Cl-C6
Bosmina longirostris
Chydorus sphaericus
Daphnra galeatn mandatee
Daphnxa retrocurva
Eubosntna corcgoni
golopediue gsbberum
Eurycercus lamellatus
Alona spp.
Asplanchna spp.

Total

1120
1159

92
46

1

700
77

109
42

-13
1

3
1

74
11

1

1

2

1

1

1

2

3459

301.5
241.7

26.0
28.8
0.7

208.4
19.8
54.4
17.1
4.3
0.6
1.5
1.0

13.7
8.0
0.7
1.0
1.1
0.7
0.3
1.0
2.0

643.7

32.38
33 '1

2.66
1.33
0.02

20.24
2.23
3.14
1.21
0.37
0.02
0.07
0.03
2.15
0.32
0.02
0.03
0.05
0.02
0.01
0.03
0.06

100.00

2.42
2.50
0.20
0.10
0.00
1.51
0.17
0.23
0.09
0.03
0.00
0.01
0.00
0.16
0.02
0.00
0.00
0.00
0.00.
0.00
0.00
0.00

7.46

0.65
0.52
0.06
0.06
0.00
0.45
0.04
0.12
0.04
0.01
0.00
0.00
0.00
0.03
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.39



TABLE 11. The mean concentration, standard error, and percent composition of zooplankton in the discharge
waters and the mean number of zooplankton leaving the plant per minute on Hay 11-12, 1976. Each mean was
calculated from the mean concentration of zooplankton at sunset, midnight, sunrise, and noon from the dis-
charge waters of Unit l.

Species 4/m3 s X 0/min
X 1O6

sR

X 1O6

Copepod nauplii
~C clops spp. Cl-C5
Cyclops bicuspidatus thomasi C6
Cyclops vernalis C6

Tropocyclops prasinus mexicanus C6
Eucyclops speratus C6
Paracyclops ii hriatus yoppei Cl-CB
Dreptonus spp. Cl-CB
Diaptomus minutus C6
Epischura lacustris Cl-C5
Eurytemora affiants Cl-C5
Eurytemora, affinis C6
Limnocalanus macrurus Cl«C5
Canthocamptus sp. Cl-CS
Canthocamptus sp. C6
Bosnina lonnirostris
Certodaphnta ~uadrantula
~th dorus sphaertcus
Daphnia retrocurva
Eubosmrna coregonx
Alona spp.
~As lanchna spp.

Total

1199
1152

83
47

2
1

1

708
1

115
113

53
18

3
4

124
1

14
1

2
2
2

3647

202.3
203.4
27.1
27.1
0.9
0.5
0.5

183.1
0.5

23.7
56.1
20.3
3.2
2.5
3.6

14.9
0.3
7.3
0.8
0.6
1.5
0.9

508.7

32.88
31.60

2.27
1.28
0.05
0.01
0.01

19.41
0.02
3.16
3.11
1.47
0.50
0 '9
0.12
3.41
0.02
0.39
0.02
0.05
0.05
0.05

100.00

2.59
2.49
0.18
0.10
0.00
0.00
0.00
1.53
0.00
0.25
0.24
0.12
0.04
0.01
0.01
0.27
0.00
0.03
0.00
0.00
0.00
0.00

7.87

0.44
"'.44

0.06
0.06
0.00
0.00
0.00
0.40
0.00
0.05
0.12
0.04
0.01
0.01
0.01
0.03
0.00
0.02
0.00
0.00
0.00
0.00

1.10



TABLE 12. The mean concentration, standard error, and percent composition of zooplankton in the intake
waters and the mean number of zooplankton entering the plant per minute on June 15-16, 1976. Each mean
Mas calculated from the mean concentration of zooplankton at sunset, midnight, sunrise, and noon at grate
HTR 1-5 5m depth.

Species 8/m3 sx 0/min
X 106 X 106

Copepod nauplii
Cyclops spp. Cl-C5
Cyclops bicuspidatus thomasi C6
Cyclops vernalis C6
Tropocyclops ~rasinus mexicanus Cd
Diaptomus spp. Cl-C5
Diaptomus ashlandi C6
Diaptomus minutus C6
Epischura lacustris Cl-C5
Epxschura lacustrxs C6
Eurytemora affinxs Cl-C5
Eurytemora affxnis C6
Limnocalanus mcerurus Cl-CB
Beaming lonyirostrls
Chydorus sphnerrcus
Dsphnta rctrocurva
Diaphanosoma leuchtenbergianum
Eubosmxna coregoni
Leptodora kindtii
Polyphemus ~edrculus
~Eur eercus lamellntus
Alona spp.
Asplanchna spp.

Total

4236
6362

48
547

2
1583

1

120
34

2
3279

48
1

5739
41

3
1

1

7
4

10
3

5323

27393

585.1
1298.3

21 '
445.8

1.4
305.7

0.7
18.2
28.1
1.4

528.8
21.4

1.4
321.6

4.0
1.6
1.4
1.4
2.7
2.7
4.9
1.6

925.9

3027.2

15.46
23.22
0.18
2.00
0.01
5.78
0.0
0.44
0.12
0.01

11.97
0.18
0.01

20.95
0.15
0.01
0.01
0.01
0.03
0.01
0.04
0.01

19.43

100.00

12.04
18.08
0.14
1.56
0.01
4.50
0.00
0.34
0.10
0.00
9.32
0.14
0.00

16.31
0.12
0.01
0.00
0.00
0.02
0.01
0.03
0.01

15.12

77.85

1.66
3.69
0.06
1.27
0.00
0.87
0.00
0.05
0.08
0.00
1.50
0.06
0.00
0.92
0.01
0.00
0.00
0.00
0.01
0.01
0.01
0.00
2.62

8.59



TABLE 13. The mean concentration, standard errorp and percent composition of zooplankton in the discharge
waters and the mean number of zooplankton leaving the plant per minute on June 15-16, 1976. Each mean was
calculated from the mean concentration of zooplankton at sunset, midnight, sunrise, and noon from the dis-
charge waters of Unit 1.

Species 8/m3 s-x 0/min
X 106 X 106

si C6

icanus C6

Total

Copepod nauplii
Cyclops spp. Cl-C5
Cyclops bicuspidstus thous
Cyclops ucruolts Cd

Tropocyclops prasinus mex
DKAptoIQUs spp. Cl-C5
Diaptomus ashlandi C6
Diaptomus minutus C6
Epischura lacustris Cl-C5
Epischura lacustris C6
Eurytemora affinis Cl-C5
Eurytemora affinxs C6
Bosmina lonpirnstris

Daphnia retrocurva
,Eubosmina coregoni
Holopodium Sibborum

Polyphemus pediculus
Furycercus lamellatus
~iiyocr ptus sordidus
Alona spp.
Asplanchna spp.

1748
3844

41
376

4
753

1

57
22

4
1819

42
5444

21
2
2
1

6
2
2
1

4
1378

15575

337.7
571.0

19.3
311.9

2.6
84.2
0.8
9.3

14.0
2.9

189.7
,25.5
719.5

4.9
1.8
1.0
0.9
4.5
0.8
1.5
0.7
2.9

268.5

1104.9

11.22
24.68
0.27
2.42
0.03
4.83
0.01
0.37
0.14
0.03

11.68
0.27

34.95
0.13
0.01
0.01
0.01
0.04
0.01
0.01
0.01
0.03
8.85

100.00

4.97
10.93

0 '2
1.07
0.01
2.14
0 F 00
0.16
0.06
0.01
5.17
0.12

15.47
0.06
0.00
0.00
0.00
0.02
0.01
0.01
0.00
0.01
3.92

44.27

0.96
1.63
0.05
0.89
0.01
0.24
0 F 00
0.03
0.04
0.01
0.54
0.07
2.05
0 F 01
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.01
0.76

3.13



TABLE 14. The mean concentration, standard error, and percent composition of zooplankton in the intake
waters and the mean number of zooplankton entering the plant per minute on July 13-14, 1976. Each mean
was calculated from the mean concentration of zooplankton at sunset, midnight, sunrise, and noon at grate
HTR 1-5 5m depth.

Species 0/m3 s-x 0/min
X 106 X 106

Copepod nauplii
Cyclops spp. Cl-C5
Cyclops bicuspidatus thomasi C6

Tropocyclops prasinus mexicanus C6
Eucyclops spilts C6
Diaptomus spp. Cl-C5
Diaptomus ashlandi C6
Diaptomus minutus C6
Diaptonus oreeonensis C6
Eptschura lac stree Cl-CE
Epxschura lacustris C6
Eurytemora affinis Cl-C5
Eurytemora affinis C6
Bosmina longirostris
Chydorus sphaaricus
Daphnra retrocarva
Diaphanosoma leuchtenber ianum

lip1 oped ium g ibbe rum

Pal yphcuus pad tculus
Eurycercus lamellatus
Lacuna setiiera
Alona spp.
Asplanchna spp.

Total

2871
9984
2481

758
10
30

5129
1335

45
25
21
67

1017
128

135885
920

35
5

116
10
11

479
9

340
457

162167

387.7
1397.8
198.6
351.0

10.3
10.0

2124.8
232.0

4 '
19.2
21.1
19.3

211.1
50.1

12555.7
463.9

17.4
4.8

80.4
10.3
10.6

216.2
8.6

126.8
91.8

14216.9

1.77
6.16
1.53
0.47
0.01
0.02
3.16
0.82
0.03
0.02
0.01
0.04
0.63
0.08

83.79
0.57
0.02
0.0
0.07
0.01
0.01
0.30
0.01
0.21
0.28

100.00

8.30
28.85

7.17
2.19
0.03
0.09

14.83
3.86
0.13
0.07
0.06
0.19
2.94
0.37

392.71
2.66
0.10
0.01
0.34
0.03
0.03
1.38
0.02
0.98
1.32

468.68

~ 1.12
4.05
0.58
1.01
0.03
0.03
6.15
0.67
0.01
0.06
0.06
0.06
0.61
0.14

36.46
1.34
0.05
0.01
0.23
0.03
0.03
0.63
0.02
0.37
0.27

41.32



TABLE 15. The mean concentration, standard error, and percent composition of zooplankton in the discharge
waters and the mean number of zooplankton leaving the plant per minute on July 13-14, 197$ . Each mean was
calculated from the mean concentration of zooplankton at sunset, midnight, sunrise, and noon from the dis-
charge waters of Unit l.

Species 8/m3 sx 4/min
X 106

sR

X 106

Copepod nauplii
~Ceto s spp. Cl-C5
Cyclops bicuspidatus thomasi C6
~Cclops ucrnalis C6

p
Eucyclops agil as C6
Paracyclops fxmbriatus poppei C6
Diapco us spp. Cl-C5
Dtaptomus asblandi C6
Dtaptomus minutus 66
Diaptomus orcgoncnsis C6
Epischura lacustrxs Cl-C5
Episcbura lacustris C6

Eurytcmora affints Cl-C5
Eurytemora affinxs C6
Canthocamptus sp. C6
Bosmsna longirostris
Chydorus sphaericus
Daphnia retrocurva
Diaphanosoma leuchtenbergianum
Eubosmrna coreponx
Holopcdium rtbborum
Polyphemus ped iculus
Eurycercus lamellatus
Ilyocryptus sordidus
Hacrothrxx latxcornxs
Latona setifera
Alona spp.
Alona affinis
Alonella sp.
Asplanchna spp.

Total

1830
11724

2474
550

20
7

4
4821

853
81
51
12
56

967
103

8
116133

791
99

4
.89
16
12

357
18
23

4
236
104
49

384

141881

293.5 1.29
2450.6 8.26
306.9 1.74
345.7

15.3
6.8
4.2

1826.2
187.6
46.7
28.0
7.7

27.8
147 2
46.3

7.8
22210.6

411.6
52.7
4.2

47.4
15.9
7.7

141.2
12.8
17.9
4.2

148.2
103.9
33.9
94.2

0.39
0.01
0.0
0.0
3.40
0.60
0.06

~ 0.04.
0.01
0.04
0.68
0.07
0.01

81.85
0.56
0.07
0.0
0.06
0.01
0.01
0.25
0.01
0.02
0.0
0.17
0.07
0.03
0.27

21803.6 100.00

5.29
33.88

7.15
1.59
0.06
0.02
0.01

13.94
2.46
0.23
0.15
0.04
0.16
2.80
0.30
0.02

335.62
2.29
0.29
0.01
0.26
0.05
0.04
1.03
0.05
0.07
0.01
0.68
0.30
0.14
1.11

410.04

0.85
7.09
0.89
1.00
0.04
0.02
0.01
5.28
0.54
0.13
0.0.8
0.02
0.08
0.43
0.13
0.02

64.28
1;19
0.15
0.01
0.14
0.05
0.02
0.41
0.04
0.05
0.01
0 '3
0.30
0.10
0.27

63.14



'lt



TABLE 16. The mean concentration, standard error, and percent composition of rooplankton in the intake
waters and the mean number of zooplankton entering the plant per minute on August 10"11, 1976. Each
mean was calculated from the mean concentration of zooplankton at sunset, midnight, sunrise, and noon
at grate MTR 1-5 5m depth.

Species 4/m3 sx 0/min
X 106

sR .

X 106

Copepod nauplii
~Colons spp. Cl-C5
Cyclops bicuspidatus thomasi C6
Cyclops vernal is C6

Tropocyclops prasinus mexicanus Cl-C5
Tropocyclops ~rasinus mexiesnus C6
Diaptomus spp. Cl"C5
Diaptomus ashlandi C6

Diaptomus oregonensis C6

Epischura lacustris Cl-C5
Epischura lacustris C6
Eurytemora affints Cl-C5
Euryte ora offense C6

Certodaphnta Eundrnnnufn
Chydorus sphaericus
Daphnia galeata mcndotae
Daphnia retrocurva

Eubosmtna coresont
Holopedium l,ibbarum
Leptodorn kindtit
Eurycercus lamellatus
Alona spp.
Alonella sp.
Asplanchna spp.

Total

2854
20963

364
73

798
2291
6096

91
198
127
135

32
856
397

2731
310
146
60

7004
1099
1430

122
71

7

17
34

607

48914

373.3
4940.3

133.6
29.7

139.1
633.1
336.0

71.9
88.7
29.7
47.1
12.7

271.2
274.8
473.3

21.7
80.4
16.2

3424.0
420.9
380.5

19.2
10.8
6.9

10.1
17.5

160.9

4854.2

5.84
42.86
0.74
0.15
1.63
4.68

12.46
0.19
0.41
0.26
0.28
0.06
1.75
0.81
5.58
0.63
0.30
0.12

14.32
2.25
2.92
0.25 s

0.15
0.01
0.03
0.07
1.24

100.00

8.40
61.64

1.07
0.22
2.35
6.74

17.93
0.27
0.58
0.37
0.40
0.09
2.52
1.17
8.03
0.91
0.43
0.18

20.63
3.24
4.21
0.36
0.21
0.02
0.05
0.10
1.79

143.89

1.10
14.48
0.39
0.09
0.41
1.86
1.00
0.21
0.26
0.09
0.14
0.04
0.80
0.81
1.39
0.06
0.24
0.05

10.10
1.24
1.12
0.06
0.03
0.02
0.03
0.05
0.48

14. 29



. TABLE 17. The mean concentration, standard error, and percent composition of zooplankton in the discharge
waters and the mean number of zooplankton leaving the plant per minute on August 10-11, 1976. Each mean
was calculated from the mean concentration of zooplankton at sunset, midnight, sunrise, and noon from the
discharge waters of Unit l.

Species 0/m3 s-x 4/min
X 106

sR

X 106

Copepod nauplii
Cyclops spp. Cl-C5
Cyclops bicuspidatus thomasi C6

Tropocyclops prasinus mexicanus
Tropocyclops prasinus mexicanus
Diaptomus spp Cl-C5
Dtaptomus ashlandi C6

Dteptomus oraponensis C6

Epischura lacustrzs Cl-C5
Epischura lacustris C6
Eurytemora affiants Cl-C5
Burytemora afftnts C6

Bosmina lonntros".ris
Ceriodaphnie nuadranpula

Daphnta nalcata mendotae
Dnplnta rctrocurua
Diaphanosoma leuchtenber ianum

Leptodora ktudttt
Polyphemus ~cdtculus
Eurycercus lamellatus
Latona setifera
Alona spp.
Alonella sp.
Asplanchna spp.

Total

Cl-C5
C6

4226
17275

290
50

1069
2261
5560

76
201

68
125

21
846
359

3109
297

86
33

6781
1015
1455

197
54

2
17

2
24
29

656

46182

388.9
1370 .8

61.1
38.6

276.9
602.4
506.8
40.7
56.4
34.7
62.6
12.6

329.2
278.2
575.4
67.1
49.2
19.4

2872.9
170.4
399.7
42.4
36.0
2.3

14.2
2.1

18.1 .
1.7

153.1

2867.5

9.15
37.41
0.63
0.11
2.31
4.90

12.04
0.16
0.44
0.15
0.27
0.04
1.83
0.78
6.73
0.64
0.19
0.07

14.68
2.20
3.15
0.43
0.12
0.0
0.04
0.0
0.05
0.06
1.42

100.00

12.43
50.81
0.85
0.15
3.14
6.65

16.36
0.22
0.59
0.20
0.37
0.06
2.49
1.06
9.14
0.87
0.25
0.10

19.97
2.99
4;28
0.58
0.16
0.01
0.05
0.01
0.07
0.09
1.93

135.87

1. 14
4.02
0.18
0.11
0.81
1.77
1.50
0.12
0.17
0.10
0.18
0.04
0.97
0.82
1.68
0.20
0.14
0.06
8.47
0.50
1.17
0.12
O.ll
0.01
0.04
0.01
0.05
0.01
0.45

8.55



TABLE 18. The mean concentration, standard error, and percent composition of zooplankton in the intake
waters and the mean number of zooplankton entering the plant per minute on September 23-24, 1976. Each
mean was calculated from the mean concentration of zooplankton at sunset, midnight, sunrise, and noon
at grate MTR 1-5 5m depth .

Species 0/m3 sx 0/min
X 106

sR

X 106

Copepod nauplii
Cyclops spp. Cl-C5
Cyclops bicuspidatus thomasi C6
Cyclops vernalis C6
Tropoeyclops prssinus mexicanus Cl-C5
Tropocyclops prastnus mextcanus C6
Eucyclops spp. Cl-C5
Fucyclops spp. C6
Paracyclops fimbriatus ~op ei Cl-C5
Paraeyclops fimbrtatus ~op ei C6
Diaptomus spp. Cl-C5
Diaptomus minutus C6
Epischura lacustris Cl-C5
Eurytemora affints Cl-C5
Eurytemora aftlars C6
Canthocamptus sp. Cl-C5
Canthocamptus sp. C6
Bosmxna longxrostris
Certodaphnia ~uadran ula
Chydorus sphacricus

~ Daphnia galeata mendotae
Csphnia retrocurva""'""""*'"*"'"

"md'='ubosmrnacorcgont
iloloped iun ptbbcrum

Polyphemus pedtculus
Eurycercus lamellatus
Ilyocryptus sordidus
Alona spp.
Alonel1 a sp.
~ds lanchna spp ~

Total

2554
1800

66
112
160
658

23
5

205
31

261
2429

75
3
5

23971
8

1801
52

253
249

8125
10

180
12
85
19
41
23
14

43242

171.5
236.4
23.0
82.4
78.4

157.6
4.6
9.2

23.2
4.6

33.5
16.5
94:4

583.1
38.4
2.6
4.6

11125.1
5.1

1364.1
20.7
72.3
75.9

1706.7
8.9

22.4
6.2

47.1
18.8
36.1
23.3
4.9

13037.5

5.91
4.16
0.15
0.26
0.37
1.52
0.01
0.02
0.05
0 F 01
0.47
0.07
0.60
5.62
0.17
0.01
0.01

55.44
0.02
4.16
0.12
0.58
0.58

18.79
0.02
0.42
0.03
0. 20
0.04
0. 10
0.05
0.03

100.00

7.85
5.53
0.20
0.34
0.49
2.02
0.01
0.03
0.07
0.01
0.63
0.09
0.80
7.46
0.23
0.01
0.01

73.56
0.02
5.52
0.16
0.78
0.77

24.97
0.03
0.55
0.04
0.26
0.06
0.13
0.07
0 '4

132.77

0.51
0.72

. 0.07
0.25
0.24
0.48
0.01
0.03
0.07
0.01
0.10
0.05
0.29
1.78
0.12
0.01
0.01

34.12
0.02
4.18
0.06
0.22
0.23
5.21
0.03
0.07
0.02
0.14
0.06
0.11
0.07
0.02

39.91



TABLE 19. The mean concentration, standard error, and percent composition of zooplankton in the discharge
vaters and the mean number of zooplankton leaving the plant per minute on September 23-24, 1976. Each mean
was calculated from the mean concentration of zooplankton at sunset, midnight, sunrise, and noon from the
discharge vaters of Unit 1.

Species 0/m3 s X 0/min
X 1O6

sx
x 1O6

Copcpod nauplii
Cyclops spp. Cl-C5
Cyclops bicuspidatus tbomasi C6

Tropocyclops prasinus neaicanus Cl-C5
Tropocyclops prasxnus mexxcanus C6
Eucyclops spp. C6
paracyclops fimbriatus poppei Cl-Ci
Paracyelops fxmbrxotus poppet C6
Diaptomus spp. Cl-C5
Diaptomus ssblandi C6
Diaptomus mxnutus C6

Dioprom s orenonensis C6
Episcbnra lacustrxs Cl-C5
Eurytemnra offense Cl-C5
Eurytemora offense C6

Canthocamptus sp. C6
Bosmina lonnirostris
Cerxodapbnia aundrannula

Daphnia galeata mendotae
Daphnis rctrocurva
Diaphanosoma leuchtenbergianum
Eubos. ina eoredoni
~ olopedium Sxbberum

Polyphemus pediculus
Eurycereus lacellatus
Ilyocryptus sordxdus
Alona spp.
Alonella sp.
Asplanchna spp.

Total

.1659
1076

35
87
62

451
2
9
7

146
5

30
5

129
1448

39
2

11

21499
5

885
99

686
195

7106
5

168
2

64
6

22
4
5

35952

658.2
181.8

6.9
34.8
17.9
70.0
2.1
9.3
4,4

30.1
4.6

12.9
4.6

35.3
485.9

19.4
2.2

10.8
10421.5

4.6
. 528.9

49.9
478.8

77.7
1666.6

4.6
64.1
2.4

38.5
6.4

13.1
4,4
4.6

11898.6

4.61
2.99
0.10
0. 24
0.17
1.26
0.01
0.03
0.02
0.41
0.01
0.08
0.01
0.36
4.03
0.11
0.01
0.03

59.80
0.01
2.46
0.27
1.91
0.54

19.76
0.01
0.47
0.01
0.18
0.02
0.06
0.01
0.01

100.00

5.10
3.31
0.11
0.27
0.19
1.39
0.01
0.03
0.02
0.45
0.01
0.09
0.01
0.40
4.45
0.12
0.01
0.03

65.98
0.01
2.71
0.30
2.11
0.60

21.89
0.01
0.52
0.01
0.19
0.02
0.07
0.01
0.01

110.45

2.02
0.56
0.02
0.11
0.05
0.22
0.01
0.03
0.01
0.09
0.01
0.04
0.01
0.11
1.49
0.06
0.01
0.03

31.96
0.01
1.62
0.15
1.47
0.24
5.18
0 F 01
0.20
0.01
0.12
0.02
0.04
0.01
0.01

36.43



Table 20. Hean abundances and standard errors (t!~2) determined from two ri.plicate hauls at each of 30 lake survey stations on
ofay 12, 1976. Thc percentage that. each taxon represents of thc total zooplankton counted at the station is also given.

Species

Copcpod nauplii
Cyclopoid copcpods

~coro s spp Cl C5

Cyclops bicuspidatus thomasi C6

~Cclops vernal is C6

T op cyclop itr si s mexican s Cl-65
~Tpoe claps itr. stn s nextcanus C6

Calanoid copepods
Diaptomus spp. Cl-C5
Diaptomus ashlandi C6
D,pt' $ 66
D pr. p, one st6
D apt . s iT's C6
Epts h r. 5 c stria Cl C5

6 yce ora ayftnts Cl-65
~ur te oro rtitn s C6

Limnocalanus macrurus Cl-C5
I.'. nocal nus . cr s C6

Eorpoct co d copapods
Canthocamptus spp. Cl-C5
Canthocamptus spp. C6

Cladocerans
II s in lo a rostris
Ccrtodoph s ~ethedr n la
~th dor s sph arse s

Daphnza galeata mcndotae
D, phn'. rortoc rra
Dr. Ph. nose le ohtenberl iaauu
Cubes tna eareaoni
Hol opc~l aux gibberum
luptndora ktndttt
Patyphenus itadlculus

Roti fers
hsplanchna spp.

0/m3

1109

1196
45

0
0
4

1523
0
2
0
0

66
0

68
1

23
0

384
0
6
0
0
0
1

eO

0
0

16

DC-1

sx

164

67
2
0
0
1

7

0
2
0
0

)9
0
9
1

5
0

47
0
6
0
0
0
1

0
0
0

24.9

26.9
1.0
0.0
0.0
0.1

34.3
0.0
0.1
0.0
0.0
1.5
0.0
1.5
0.0
0.5
0.0

0.0
0.0

8.6
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.4

0/m3'301

2363
49

0
0
3

2518
9

12
0
0

198
0

39
0

41
0

0
2 I

656
0
1

0
4
0
2

0
1

0

41

DC-2

s x

134

10
15
0
0
3

91

. 29
0

14
0
1

0

17
0
1

0
2
0
2
0
I
0

27.9

28.7
0.6
0.0
0.0
0.0

30.6
0.1
0.1
0.0
0.0
2.4
0.0
0.5
0.0
0.5
0.0

0.0
0.0

8.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0

0.5

g/m3

2425

2309
33

0
0
3

1715
2

12
1

0
168

0
36

0
166

0

740
2
5
1

4
0
5
0
2
0

37

DC-3

235

41
1

0
0
0

37

13
0

166
2
5
1

1

0
5
0
0
0

31.6

30.1
0.4
0.0
0.0
0.0

22.4
. 0.0
0.1
0.0
0.0
2.2
0.0
0.5
0.0
2.2
0.0

0.0
0.0

9.6'.0
0.1
0.0
0.1
0.0
O. 1

0.0
0.0
0.0

0.5

0/m3

2795

2118
73.

0
0
2

3203
18
13

2
0

89
0

45
0

185
0

592.
0
3
0
5
0
0
0
0
0

27

DC-4

sx

381

59
16

0
0
2

97
2
1

2
0

20
0

17
0

21
0

24
0
3
0
5
0
0
0
0
0

30.5

23.1
0.8
0.0
0.0
0.0

34.9
0.2
0.1
0.0
0.0
1.0
0.0
0.5
0.0
2.0
0.0

0.0
0.0

6.4
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0

0.3

Total
Dry Mt (mg/m3)
Dry vt (ug/individual)

4446
5.0
1.1

198 100.0
0.2
0.0

8240 5 100.0
8.9 0.1
1.1 0.0

7666 418 100.0
8.8 0.5
1.2 0.0

9173 583 100.0
10.9 0.4
1.2 0.0



Table 20 continued.

Species

t/m3

DC-5

sx

DC-6

sx 0/m3

NDC.5-1

sx 0/m>

NDC.5-2

sx X

Copepod nauplii
Cyclopoid copepods

~tctops spp. Cl-65
~tet ps bic sp d.tus tho ani C6

~tel ps ct Ills C6
Troop~el* s Cr.sin s e*ic n s Cl-C5
Tr pocvrto p,s exscan s C6

Calannxd copepods
Diaptomus spp. Cl-C5
Diaptomus ashlandi C6
D . pto s ninut s C6

Dr~a to s Irrego ensis 66

Eptsch ra l.c tris Cl-C5

E rytc ora off ars Cl-C5
E I'yte orn ~ FFI Is C6
L c1n acrrstl-C5
L *cnl.n s,cr ras C6

~ Itrp:Icrlco d copcpods
Canthocamptus spp. Cl-C5
Canthocaic5ptus spp. C6

Cladocerans
Bosmina lonpirostris
Car t. pl». ~aran~le
Chydor s sphaer'eus
D. pl III,I pIIla. III o darstll
Daphnia retrocurva

F. bos c rag nt
~H*lo edi Fibber
~LS tudor k dc is
~pot pl e s ~ed c l s

Rotifers
Asplanchna spp.

4555
117

0
0
5

9788
439 '

0
60

0
5
0
0

1232
0

203
30

0
0
5

864
45

0
~ 0
39

0
5
0
0

94
0

362
0
5

21
27

0
0
0
0
0

32

122
0
5

21
6
0
n

32

10174 1994 37.9

17.0
0.4
0.0
0.0
0.0

36.5
1.6
0.0
n.o
0.2
0.0
o.n
0.0
0.0
4.6
0.0

0.0
0.0

1.4
0.0
0.0
0.1
0 ~ 1

0.0
0.0
0.0
0.0
0.0

0.1

8811

1426
451

0
0
3

3987
' 313

56
31
32

0
0

11

0
294

13

0
0
n
0
0
0
0
0
0
0

5

96
80

0
0
3

398
41
15
25

3
0
0
1

0
4
7

0
0

0
0
0
0
0
0
0
0
0
0

57.1

9.2
2.9
0.0
0.0
0.0

25.8
2.0
0.4
0.2
0 ~ 2
0.0
0.0
0.1
0.0
1.9
O.l

0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

3 3 0.0

1095

1086
83

1

0
2

1034
4
0
0
0

102
0

112
1

31
0

487
1

49
1

0
0
2
0
0
0

12

307

181
3
1

0
0

57
2
0
0
0
1

0
7

1

20
0

113
1

18
1

0
0
2
0
0
0

12

26.6

26.4
2.0
0.0
0.0
O.l

25.1
0.1
0.0
0.0
0.0
2.5
0.0
2.7
0.0
0.8
0.0

O. 1

0.0

11.9
0.0
1.2
0.0
0.0
0.0
0.1
0.0
0.0
0.0

0.3

1325

1389
25

0
0
7

'1300
5
4
1

0
108

0
58

2
19
0

638
0
6
0
1

0
7
0
0
0

22

87

126
2
0
0
2

32
0
1

1

0
28

0
16

2
6
0

1

0
1

0
2
0
0
0

22

26.9

28.2
0.5
0.0
0 ~ 0
0.1

26.4
0.1
0.1
0.0
0.0
2.2
0.0
1.2
0.1
0.4
0.0

0.1
0.1

12.9
0.0
0.1
0.0
0.0
0.0
0.1
0.0
0.0

, 0.0

0.4

Total
Dry wt (mg/m3)
Dry ut (ug/individual)

26830
36.6

1.4.

3360
3.3
0.0

100.0 15431
18.0

1.2

470 100.0
1.5
0.1

4112
4.8
1.2

564
0.3
O.l

100.0 4925
5.4
1.1

321
0.3
0.0

100.0





Table 20 continued.

Species NDC-1-1 NDC-2-1 NDC-2-3 NDC-4-1

d/m3 d/m3 sx 0/m3 0/m3

Copepod nauplii
Cyclopoid copepoils

~cele s spp Cl C5

Cyclops bicuspidatus thomasi C6
~cclops ver its~ C6
~Trop*a clop prasin s oexiaanus Cl-C5
~Tr oc alone Er stn s extcanus C6

Calqnoid copepods
Dia~tomus spp. Cl-C5'l. pt s .shia di C6

D apt . s nretonensis C6

Kpischura Tacustris Cl-C5
Epischura lacustris C6

pFurytemora afftnxs Cl-C5
E yte ora sff n s C6
L noc. ls s act r s Cl-CEL'c l. s erur s C6

Hatp ct. Co d copepods
C, thoca atua spp. Cl-C5
C. tho . pt s spp. C6

Cladocerans
Bos i a l o. rostris

- ca odaphn a ~uadrnnnula
~Ch dorus sphaerrcus
~D. &n a E. feats e dates
Daphnis retrocurva
D5aphanosoma leuchtenber ianum
E bos 'na corcroni
Bar*peat Etbbaru
Leptoaora hinatti
Palyphe us pedteul s

Rotafers
~As lallclln3 spp.

720

1744
108

0
0
3

8100'

0
0

109
0

26
0

42
0

322
1

17
1

1

I
4
0
1

0

39

35

636
94

0
0
0

193
0
0

~ 0
0

17
0
3
0

29
0

53
1

1

1

1

I
1

0
1

0

18.2

44.2
2.7
6.0
0.0
0.1

20.5
0.0
0.0
0.0
0.0
2.8
0.0
0.6
0.0
1.1
0.0

0.0
0.0

8.2
0.0
0.4
0.0
0.0
0.0
0.1
0.0
0.0
0.0

1.0

763

655
12
0
0
0

336
0
3
0
0

173
0

22
0

12
0

0
0

374
0

10
0
0
0
2
0
0
0

15

39

38
1

0
0
0

11

0
3
0
0

13
0
7

0
9
0

23
0
0
0
0
0
0
0
0
0

32.1

27.6
0.5
0.0
0.0
0.0

14.1
0.0
0.1
0.0
0.0
7.3
0.0
0.9
0.0
0.5
0.0

0.0
0.0

15.7
0.0
0.4
0.0
0.0
0.0
0.1
0.0
0.0
0.0

0 ~ 6

1874

3078
41

0
0
5

2998
9

16
4
0

102
0

37
0

107
0

1049
0
0
1

0
0,7'

0
1

31

202

201
3.
1

.4
0

36
0
2
0
4
0

45
0
0
1

0
0
1

0
0
1

20.0

32.9
0.4
0.0
0.0
0.1

32.0
0.1
0.2
0.1
0.0
1.1
0.0
0.4
0.0
1.1
0,0

0.0
0.0

11.2
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0,0

0.3

1532

1366
57

0
0
5

'1785
0
2
0
0

364
0

98
0

52
0

328
0
5
0
0
0
2
0
0
0

25

211

124
32

0
0
5

51
0
2
0
0

65
0

12
0

16
0

27.2

24.3
1.0
0.0
0.0
0 ~ 1

31.7
0.0
0.0
0.0
0.0
6.5
0.0
1.7
0.0'.9

0.0

110
0
5

0
0
0
2
0
0
0

21

5.8
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.4

0 0.1
0 ~ 0.0

Total
Dry vt (mg/m3)
Dry vt (ug/individual)

3948 1049 100.0
4.6 1.5
1.1 0.1

2376
2 '
1.1

93
0.0
0.0

100.0 9368
11.1

1 ~ 2

483
0.6
0.0

100.0 5625
6.4
1.1

501
0.6
0.0

100.0



Table 20 continued.

Species

0/m3

NDC-7-1

sx d/m3

NDC-7-5

sx 0/m3

SDC.5-1

4/m3

SDC.5-2

Copepod nauplii
Cyclopoid copepods

~telo s spp CI C5
Cycl ps hic spid. t s thocasi CE
~cclops vernal re Ch
Trope ycl*ps pr.sin s a*icon s Cl-C5
T op~col ps pr.si s exiean s Cd

Calann d copcpod
Diaptomus spp. CI-C5''epe s ..sw snd'd

Diapt s orc,one s s Cd

~Esca Ir. Iso strIS Cl C5
Ephschura lyhcustris C6
P. rvt or . ffinis CI&5
E ryte or. «If s Cd
I.imnocalanihs macrurus Cl-C5
L natal.n s cr r s CE

Earp.ct cord copepods
Canthocamptus spp. Cl-CS
Cmcl>ncamptus spp. C6

Cladocerans
floe ins long rostri.
Car todnphmcrc e . drangcla
Chydorus sphac ricus
Dcpl '* Calo tc end t e
Dopl . rctroc r a

E hos ma torero t
Holopedxum pibberum

~Lc todor. klndtli
Polyphe s ~ed colas

Rotxfers
~hs la ch a spp.

1226

936
24

0
0
3

1140
''.

0
0

187
0

69
0

36
0

363
0

19
0
0
0
I
0
0
0

17

148

129
6
0
0
I

454

. 2

3
0
0

24
0
2
0

14
0

63
0
I
0
0
0
I
0
0
0

30.4

23.3
0.6
0.0
0.0
0.1

28.3
0.1
0.1
0.0
0.0
4.6
0.0
1.7
0.0
0.9
0.0

0.0
0.0

9.0
0.0
0.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.4

3992

6219
539 .

3
0

11

4396
64
51

8
II
23

0
37

0
918

0,

447
0
0
0

14
0
0
0
0
0

14

757

850
40

3
0

11

352
36
I
8

II
12

0
10
0

234
0

85
0
0
0
2
0
0
0
0
0

23.8

37.1
3.2
0.0
0.0
0.1

.26.3
0.4
0.3
0.1
O.l
O.I
0.0
0.2
0.0
5.5
0.0

0.0
0.0

2.7
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0

0.1

1978

1326
26
0
0
0

1014
0
0
0
0

169
0
6
0
7

0

261
0

10
0
0
0;
0
I

13

406

99
26

0

41.1

27.6
0.5
0.0

0
0

19
0
I
0
0
0

77

0
0

0.0
0.0
3.5
0.0
0.1
0.0
0.1
0.0

0.0
0.0

5.4
0.0
0.2
0.0
0.0
0.0
0.0
0 '
0.0
0.0

0.3

0 0.0
0.0

83 21.1
0 0.0
0 0.0

26&9

2448
14
0
0
6

2771
2
6
0
0

351
0

62
0

42
0

644
2

10
0
0
0
5
0
0
0

28

278

207
4
0
0
0

109
2
3

'0
0

76
0

42
0
7
0

4
2

10
0
0
0
I
0
0
0

28

29.6

27.0
0 ~ I
0.0
0.0
0.1

30.5
0.0
0.1
0.0
0.0
3.9
0.0
0.7
0.0
0.5
0.0

0.0
0.0

7.1
0.0
0.1
0.0
0.0
0.0
0.1
0.0
0.0
0.0

0.3
Total
Dry Mt (mg/m3)
Dry ut (u8/individual)

r'0274.5
I.I.

368
0.5
0.0

100.0 16748
24.6

1,5

6
1.7
0.1

100.0 4811
4.5
0.9

663
0.5
0.0

100.0 9078
9.6
1.1

23
0.2
0.0

100.0



Table 20 continued.

Species

4/m3

SDC-1-1

p/m3

SDC-2-1

sx g/m3

SDC-2-3 SDC-4-1

sx X

Cope pod n au pl ii
Cyclopoid copepods

~C clops spp. Cl-C5
~Cclops bicuspidatus thomasi C6
~tol ops cf I le C6

Tropoc~clo s prasinus mexicanus Cl-C5
Prose~ecto pros'xiean s C6

Calanosd copcpods
Diaptomus spp. Cl-C5
Diapt . us sell.ndi C6
Di .pr* s»t s C6
Dtopto s oresonensis Cd

5 5"~
D apt* ~ s slcllls 66
El ch ra l ~ o .tris Cl 65
~E ch ta l~ artie C6
E pre r. ,ff ts Ci-C5
Eurytepyora aEfrnss C6
L nncal s cr r s Cl-CE
L peals s cr rus C6

Dorp.ctlco 6 copcpols
Canthocafffptus spp. Cl-C5
Canthocamptus spp. C6

Cladoccrans
Bosmina longirostris
Cer od.nh a ~c.dr.n uls
Chydorus sphacrrcus
~Da hnra galcata mcndotae
~Da hni. retroour e

Eubosmina coregon|
Eolopod $ lbbseula
Lopr*dota ktlldtlr
Pol yea onus ~ad culus

Rotifers
Asplanchna spp.

739

1523
26

0
0
0

911
0
0
0
0

134
0

15
2

21
0

,327
0
5
0
0
0
0
0
0
0

38

159

120
5
0
0
0

135

0
0
0

38
0
2
0
3
0

0
0

105
0
0
0
0
0
0
0
0
0

19,7

40.7
0.7
0.0
0.0
0.0

24.3
0.0
0.0
0.0
0.0
3.6
0.0
0.4
0.1
0.6
0.0

0.0
0.0

8.7
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1.0

495

299
16
0
1

2

395
4
3
0
0

83
0

10
0
7
0

1

0

121
0
4
0
0
0
2
0
0
0

42

104

20
"1

2
0
0

16
0
5
0
2
0

I
0

30
0
2
0
0
0
2
0

~ 0
0

10

33.4

20. 1

1.1
0.0
0.1
0.1

26.6
0.3
0.2
0.0
0.0
5 '
0.0
0.7
0.0
0.5
0.0

0.1
0.0

8 ~ 2
0.0
0.3
0.0
0.0
0.0
0.1
0.0
0.0
0.0

2.8

2681

1760
17

0
0
0

2814
7

4
0
0

278
0

24
0

68
0

374
0
4
0
2

0.
0
0
0
0

21

841

127
5
0
0
0

33.3

21.8
0.2
0.0
0.0
0.0

385 34.9

119
0
8
0

26
0

96
0
0
0
2
0
0
0
0
0

3.4
0.0
0.3
0.0
0.8
0.0

0.0
0.0

4.6
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.3

3 0.1
4 0.1

0.0
0.0

295

62
0
0
0
0

112
1

0
0
0

31
0
5
0
7
0

52
0
4
0
0
0
1

0
0
0

32
0
0
0
0

33
1

0
0
0

10
0
0
0
4
0

51.5

10.8
0.0
0.0
0.0
0.0

19.5
O.l
0.0
0.0
0.0
5.5
0.0
0.8
0.0
,1.3
0.0

0.0
0.0

9.1
0.0
0.8
0.0
0.0
0.0
0.1
0.0
0.0
0.0

0.5
Total
Dry ut (mg/m3)
Dry Mt (ug/individual)

3741
4.1
1.1.

563
0.6
0.0

100.0 1482
1.6
1.1

187
0.2
0.0

100.0 8055 1597 100.0
8.6 1.6
1.1 0.0

573
0.6
1.0

39
0.0
0.0

100.0



Table 20 continued.

Species SDC-7-1

0/m> sg X d/e53

SDC-7-5

Copepod nauplii
Cyclopoid copepods

~petops spp. Cl-C5
~corona b'e sp dat s tho. Ssi 66

Ttopocy lope pr.si us exieanus Cl-C5
Tropocyclops proem s exteanus C6

Diaptnteus spp. Cl-C5
DI. Pto ~ s ~ shl ~ ndi C6
lltapto s n t s C6
Dropt s oteconensis C6

~Esctt e L'Ie eric Cl c5
Fpxsckura lacustrrs C6
85>ryte555ora affrnrs cl-c5

~Eu te ora Htnts 66
LI c l, er s Cl-65
LI e I ~ II s .er s C6

Herpacticoid copepods
Canthocayibptus spp. Cl-C5
Contr~on tus spp. C6

Cladocerans
Bos555ine longirostris
ccr odapln 5 adrmlI 5

Chyde s apl .Ier e s
D ph a 5.1s.t. endot e
neph Ia rct oc
Dsapkanosoiea leuchtenber ianuie
E bos ma co canna

~te todor ktndt
Polyphe s padlculus

Rota fers
Asplanchna spp.

424

92
7
0
0
0

175 .

2
0
0

16
0
3
I

21
0

6 54
I
3
0
0
0
0
0
0
0

105

37
6
0
0
0

71

4
2'0
0

16
0
2
I
2
0

19
I
0
0
0
0
0
0
0
0

52.6

11.4
0.9
0.0
0.0
0.0

21.7
0.5
0.3
0.0
0.0
2.0
0.0
0.4
0.1
2.6
0.0

0.0
0.0

6.7
0.1
0.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.3

5821

3769
32

0
0
3

370

258
4
0
0
3

81
80

0
5

13
0
3
0

665
0

232
0
0
0

16
0
8
0
0
0

25

0
0
7
0
3
0

93
0

0
0

53
0
0
0
6
0
8
0
0
0

7852 502

31.3

20.3
0.2
0.0
0.0
0.0

42.3
0.4
0.4
0.0
0.0
O.I
0.0
0.0
0.0
3.6
0.0

0.0
0.0

1.3
0.0
0.0
0.0
O.l
0.0
0.0
0.0
0.0
0.0

0.0
Total
Dry 55t (5eg/ie3)
Dry wt (ug/individual)

805
0.9
1.1 ~

245
0.2
0.0

100.0 18581 1300 100.0
23.9 2.1

1.3 0.0



Table 20 continued.

Genus NDC-1-2 NDC-4-3 NDC-4-4 NDC-7-3

Copepod nnuplii
Cyclopoid'copepods

~C clops Cl-C5
~tcTeppssC6
Tropncyclops Cl-CS .

Tropocyclops C6
Calanoid copepods

Diaptomus Cl-C5
~nlo to s C6
Eprschura Cl-C5
Epxschura C6
Eurytemora Cl"C5
~Er te ora C6
Limnocalanus Cl-C5
Lt nocstsn s C6

'lltpllctlcod copapods
Ca thocn pt s Ct-Cd
C nth cc pt s C6

Cladocerans
Eosnins

~CO Iot s

~D.
' cph n so

Leptodora
P lethe us

Rotifers
Asplanchna

Total
Dry vt (mg/m3)
Dry ut (ug/individual)

859
0
3
3
0
2
0
0
0

4 12.0
0 0.0
0 0.1
0 0.1
0 0.0
2 0.0
0 0.0
0 0.0
0 0.0

49 0 0.7

7182 '180 100.0
8.2 0.2
1.1 0.0

f/m> s-„X
1722 12 24.0

2204 89 30.7
23 13 0.3

0 0 0.0
2 2 0.0

2042 103 28.4
17 6 0.2

144 11 2.0
0 0 0,0

40 12 0.6
0 ~ -0 00

65 16 0.9
0 0 0.0

3 0 0.1
0 0 0.0

sx Z

4282
*

42
0

39
5

244
0

S0

0

1299
0
7

12
0
2
0
0
0

22

-359 34.8

c13 0.3
0 0.0

19 0.3
5 0.0

29 2.0
0 0.0

0 0.0
0 0.0

268 10.6
0 0.0
2 0.1
7 0.1
0 0.0
2 0.0
0 0.0
0 0.0
0 0.0

3 0.2

12295 1492 100.0
15.9 1.6

1.3 0.0

24604 651 19.6

3638 141 29.6
192 43 1.6

0 0 0.0
7 2 0 1

8291 294

1208 140
403 28

0 0
3 3

3702 . 324
712 106

0 0
0» 0
0 0
3 3

184 61
1 I

0 0
0 0

57.0

8.3
2.8
0.0
0.0

25.5
4.9
0.0
0.0
0.0
0.0
1.3
0.0

0.0
0.0

29 27
0, 0
0 0
3 3
0 0
0 0
0 0

'0 0
0 0

0 0

14539 372
17.2 0.3
1.2 0.0

0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

100.0

0/m3 sx Z sx

3585 8
123 26

0 0
2. 2

28.2
1.0
0.0
0.0

3769
61

1167
0

30
2

194
0

270
9
5
0
8
2

22
0

29 F 6
0.5
1.3
0.0
0.2
0.0
1.5
0.0

0.0
0.0

1685
0
6

0
15
0
0
0

46
0
6

0
7
0
0
0

13.2
0.0
0.1

0.0
0.1
0.0
0'.0
0.0

27 27 0.2

12725
15.5
1.2

4 100.0
0.0
0.0

3038 191 23.9

. * See final page of table for this taxon



Table 20 continued.

Genus SDC-1-2 SDC-4-3 SDC-4-4 SDC-7-3

Copepod nauplii
Cyclopoid copepods

~Cclops Cl-C5
~Cclo~s C6

Tropocy~clo s Cl-C5
Trop~ocycl ~ C6

Cal9nord copepods
Dinptomus Cl-C5
Diaptomus C6
Episch rs Cl-C5

'urytemoraCl-CS
Furytemora C6
Limnocalanus Cl-C5
I. nocai n s C6

C.natl~at. tns Cl-Cy
Canthocamptus C6

Cladocerans
I!as II
C d. pallas
Ch dorus
C. pl n sn'l anoso a
Eubosmcna

~II Io t I lllOI

~Ltad 0 ra
~pol pha s

Rotators
Asplanchna

s-„X
24746 163 27.8

2356 35 26.4
20 8 0.2

0 0 0.0
9 5 0.1

3084 15 34 '
4 0 0 1

236 26 2.6
0 0 0.0

32 . 0 0.4
0 0 0 0

18 6 0.2
0 0 0.0

0 0 0.0
0 0 0.0

619 1 6 9
0 0 0.0
2 2 0 0
2 2 0 0 ~

0 0 0 0
2 2 0.0
0 0 0.0
0 0 0 0
0 0 0 0

54 2 0.6

plm3 sx X s- Xx

4437 14 26.8
42 . 18 0 3

0 0 0 ~ 0
0 0 0.0

3133
649

0
0

145 12.9
133 2.7

0 0.0
0 0.0

4733
69
39

0
42

0
845

0

0
0

s

972
0
0

6
0
0
0
0

150 28.6
27 0.4
21 0 '

0 0.0
6 0.3
0 0.0

100 5.1
0 0.0

0 0.0
0 0.0

46 5.9
0 0.0
0 0.0

6 0.0
0 0.0
0 0.0
0 0.0
0 0.0

7155
772

0
0
0
0

471
20

47
0
0
6
0
0
0
0
0

812 29.5
16 3.2

0 ~ 0.0
0 0.0
0 0.0
0 0.0

118 1.9
20 0.1

0 0.0
0 0.0

34 0.2
0 0.0
0 0.0
6 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0

24 0 0.1 0 0 0 0

5311 331 32.1 11992 286 49.5

1709 156
76 27

0 0
0 0

21'13 '66
112 6
118 62

0 '
19 1

3 3
98 12

0 0

0 0
2 2

243 82
0 0
2 ~ 2
2 2
0 0
0 0
2 2
0 0
0 0

24.7
1.1
0,0
0.0

30.6
0.2
1.7
0.0
0.3
0.1
1.4
0.0

0.0
0.0

3.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

58 9 0.8

f/~~ sx X

2455 67 35.5

Total
Dry ut (mg/m3)
Dry ut (ug/individual)

8912 173 100.0
9.4 0.0
1.1 0.0

16531
22.3
1.4

89 100.0
0.8
0.1

24246
29.7

1.2

857 100.0
2.0
0.0

6917 591 100.0
7.5 0.9
1.1 0.0

* See final page of table for this taxon



Table 20 continued. Rare taxa and taxa counted as species at genus stations in Hay, 1976.

Station 4/m3

~Ec clo s stilie 66
Eucyclops aR>lxs C6
Eucyclops apxlxs C6
Eucyclops apilis C6
~psr.c claps f'ristus ~oai Cl-ti
Par.cyclop ft brt.t s ~oat C6
Diaptomus ashlandt C6
D pto s n t s C6
Di. pto s oral,onensis C6
Br~ocaffiptus spp. C6

~Da hnsa paleata faendotae
~D. ha ftaloat ~ altdotas
~D. hm ratroa r a
Daphnxa retrocurva

'Eutcere s I allot s
Ilroctrot s sot'did s

Alone spp.
Alona spp.
Alona spp.

DC-2-
NDC.5-1
NDC-1-2
NDC"4-1
SDC-7"3
SDC-7-3
NDC-4-3
NDC"4-3
NDC-4-3
NDC-4 3
NDC-7-3
SDC-4-3
NDC-7-3
SDC-4-3
NDC.5-1
NDC-1-1
NDC.5-1

DC-3
NDC.5-1
NDC-1-2

1

1

2
2
4
2

61
22
10
~ 5
2
3

15
6
1

1

1

1

1

2

1

I
2
2

~ 4
2

37
3

10
5
2
3
7
6
1

1

1

1

1

2

0.0
0.0
0.0
0.0
0.1
0.0
0.5
0.2
0.1
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0



Table 21. Hean abundances and standard errors (N~2) determined from tvo replicate hauls at each of 14 lake survey stations on
June 17,'1976. The percentage that each taxon represents of the total rooplankton counted at the station is also given.

Species

ll/m3

DC-1

s x

DC-2

sx X

DC-3

0/m> sx X

DC-4

Copepod nauplii
Cyclopoid copepods ~

~C'elope spp Cl C5
Cyclops bicuspidatus thomasi C6
~Ct p uer el\a C6

Tr~poa claps pr s n s ex aa s Cl-C5
Tr pocyclo,s jr sin s extcanus C6

Cal9noad copepods
Diaptomus spp. Cl-C5
Dispto~us ashlandi C6
Drnptomus mxnutus C6
Dtaptomus oregonensis C6

P E yDiantn us arctics C6

Episcb rn I.c ct is Cl-C5
Fplscllltl"l lacffstrls C6
P. rytr oro sff'nt. Cl-C5
Euryte or. . ff s C6
6 noc. I.t s ,cr s Cl-C5
6 natal. s ..cr s C6

E.rp.etta td copsy d
Canthocamptus spp. Cl-C5
Canthocf5655~tus spp. C6

Cladocerans
Eos 'na lon„ir str's

~Ch dorus sphaericus
Daphnra galeata mendotae
Daphnis retrocurva

E bos.. corart,
tiolopcd ptbbar
Leptodora kxndtxt
Polypbe us fed cul s

hsplanchna spp.

7663

5446
146

29
15
59

1276

15'97

0
0
0

30
2158

59
0
0

42616
0

73
0

44
0
0,
0
0
0

10735

1281

246
87.

0
15
30

201
15

135
~ 0

0
0

30
561

I
0
0

245
0

14
0

15
0
0
0
0
0

1675

10.8

7.7
0.2
0.0
0.0
0.1

1.8
0.0
0.6
0.0
0.0
0.0
0.0
3.1
0.1
0.0
0.0

0.0
0.0

60.2
0.0
0.1
0.0
0.1
0.0
0.0
0.0
0.0
0.0

15.2

10396

15260
45

0
0

15

1120
15

423
0
0
0
0

2931
60

0
0

22141
0

61
0
0
0
0

15
0
0

12211

893

945
45

0
0

15

488
15
93

0
0
0
0

225
30

0
0

6081
0

30
0
0
0
0

15
0
0

1444

16.1

23.6
0 ~ I
0.0
0.0
0.0

1.7
0.0
0.6
0.0
0.0
0.0
0.0
4.5
0.1
0.0
0.0

0.0
0.0

34.2
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

18.9

6192

8207
79
23

0
11

1738
0

366
23
ll
58

0

219

482
33
23

0
ll

166
0

29
23
11
58

0
3562 1316

69 24
0 0
0 0

0
23

0
11
0

22
12
12
23.

6628

0
0
0
ll

0
22
12
12
23

295

33270 '158

10.3

13.6
0.1
0.0
0.0
0.0

2.9
0.0
0.6
0.0
0.0
0.1
0.0
5.9
0.1
0.0
0.0

0.0
0.0

55.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

= 0.0

11.0

"
4945

3898
242

0
19
39

1
2699

219
190
224

10
0

20
590

69
0
0

26290
0
0

10
183

20
0

19
10
21

4645

918

219
49

0
19
19

337
32

3
108

10
0
1

242
28

0
0

2362
0
0

10
67

1

0
19
10
21

386

8.8
0.6
0.0
0.0
0 ~ 1

6.1
0.5
0.4'.5
0.0
0.0
0.1
1.3
0.2
0.0
0.0

0.0
0.0

59.3
0.0
0.0
0.0
0.4
0.1
0.0
0.0
0.0
0.1

10.5

Total
Dry wt (mg/m3)
Dry wt (ug/individual)

70758
80.7

1.1

776 100.0
1.3
0.0

64695 10169 100.0
69.8 12.3

1.1 0.0

60341 3752 100.0
71.8 -4.5

1.2 0.0

44364
58.2

1.3

4582
6.4
0.0

100.0



Table 21 continued.

Species

4/m3

DC-5

sx 0/m3

DC-6

s-
X

NDC.5-1

sx 0/m>

NDC.5-2

s ZX

Copepod nauplii
Cyclopoid copepods

~Cclops spp. Cl-C5
~C claps hic said.tus tho asi C6
~Calcu. e nels C6
Tropoayclnps pr . inus exiesn s Cl-Ci
Tropocyclops prus'n s extean s C6

Calano)d copepods
Il pto s spp. Cl-C5
II euro s ashland C6

Diaptomus minutus C6
Dsaptomus orc~onensis C6
Ilrepto 5 alcllla C6

En .alar l.custt's Cl-Ci
Kpischura lacustris C6
Furytcmora affiants Cl-C5
Eurytemora affxnxs C6
Lxanoca)anus macrurus Cl-C5
Lsenocalanus macrurus C6

Harpactrcord copepods
Canthocamptus spp. Cl-C5
Cantl5ocamptus spp. C6

Cladocerans
llaso. n. I I. rest s
Cer odaphni ~ a . dr. g la
thy i*tea spllllc c s
C,ph a gale.t. e dotae
Daphnra retrocurvar

~pl phe s ~edlcul s
Rotxfers

~as la ch spp.

Total
Dry ut (mg/m3)
Dry wt (ug/individual)

6635

2926
689

17
0

17

6073
553
536
128

0
26
43

936
213

9
0

25127
0
9
0

196
0

34
17
17
68

4117

48383
69.5

1,5.

578

340
9

17
0

17

119
60
94

9
0

26
26
17
60

9
0

51
0
9

'0
43

0
. 34

17
17
34

374

783
1.0
0.0

13.7

6.1
1,4
0.0
0.0
0.0

12.6
1.1
1.1
0.3
0.0
0.1
0.1
1.9
0.4
0.0
0.0

0 ~ 0
0.0

51.9
0.0
0.0
0.0
0.4
0.0
0.1
0.0
0.0
0.1

8.5

100.0

7573

3820
1442

ll
0
0

13833
1176

305
232

58
0

54
171

98
142

83

5141
0

22
ll

109
0

113
29
22
69

2120

36634
75.8
2.1

97

700
lnl

11
0
0

1118
301

43
28
29

0ll
25
54
54
69

1466
0

22
11
21

0
4

14
22
40

575

4613
12.4
0.1

20.7

10.4
3.9
0.0
0.0
o.n

37.8
3.2
0.8
0 ~ 6
0.2
o.n
0.1
0.5
0.3
0.4
0.2

0.0
0.0

14.0
0.0
0.1
0.0
0.3
0.0
0.3
O.l
O.l
0.2

5.8

100.0

7493

3552
16

0
0

65

1487
0

378
0
0

99
0

3866
16
0
0

56571
0

16
0
0
0
0
0
0

32

15610

89201
100.6

1.1

1087

1405
16

0
0

34

133
0

283
0
0

99
0

233
16

0
0

7366
0

16
0
0
0
0
0
0
1

88

9945
11.6
0.0

8.4

4.0
0,0
0.0
0.0
0.1

1.7
. 0.0

0.4
0.0
0.0
0.1
0.0
4.3
0.0
0.0
0.0

0.0
0.0

63.4
0.0
0.0
0.0
0 ~ 0
0.0
0.0
0 ~ 0
0.0
0.0

17.5

100.0

9302

6486
190

12
0

67

2466 8.9

2127
66
12

0
18

6.2
0.2
0.0
0.0
0.1

1648
25

236
0
0

50
0

2571
21

0
0

62691
0

46
0
0

21
37

0
55

0

484
25
63
-0

0
50

0
243

21
0
0

6468
0
3
0
0

21
37

0
30

0

1.6
0.0
0.2
0.0
0.0
0.1
0.0
2.5
0.0
0.0
0.0

0.0
0.0

60.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0

20681 4731 19.9

104140 16611 100.0
115.8 17.1

1.1 0.0



Table 21 continued.

Species

0/m3

NDC-7-1

s
6<

0/m>

NDC-7-5

sx X 4/m3

SDC.5-1

0/m3

SDC.5-2

Copepod nauplii
Cyclopoid copepods

~Ccl~os spp. Cl-C5
~colon b cu. p dct s tho si 66
Cyclops vertu lls C6

~troppo claps fr. '
ex icanus Cl-Cy

yrokoayctops y .s s rsextoanus 66
Calsnoid copepods

Diaptomus spp. Cl-C5
Dsaptnmus ashlan<li C6
Diaptomus msnutus C6
p . pto s oral onansis C6

~F. sschura lacustris Cl-C5
Bp sch r. I c tris C6
6 ryte.o ~ fflllrs Cl-Cl

I ~Eurytemora affxnxs C6
l.imnocalanus macrurus Cl-CS
Lsenocalnnus <aacrurus C6

Harpacticoid copepnds
Canthocamptus spp. Cl-C5
Cnntl<ocaeptus spp. C6

'ladocerans
B s ina lontirostr s

Chyl r s pb.er cus
p. pl s aalaatn c dotae
Il phnta rctroeu va

Kubosexna core@one
llolop dt ~ y, bberua
Leptodo . ktndttt
~poly bc s fed c I s

Rotifers
Asplanchna spp.

11146

4038
0
0
0

41

1575
0

231
15

0
0
0

2342
58

0
0

17826
0

42
0

14
14
15
0
0
0

796

118
0
0
0

41

136
0

14
15

321
3
0
0

1597
0

12
0

14
14

~ 15
0
0
0

22.7

8.2
0.0
0 '
0.0
0.1

3.2
0.0
0.5
0.0
0.0
0.0
0.0
4.8
0.1
0.0
0.0

0.0
0.0

36.4
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

11666 583 23.8

4663

6049
1349

17
0
0

5568
1211
863
209

60
35
17

189
35

0
0

7188
0
9
0

561
0

354
43
69
60

2934

125

338
. 152

17
0
0

610
185

60
175
60
35
17
67

0
0
0

246
0
9
0
3
0

30
8

35
8

212

14.8

19.2
4.3
0.1
0.0
0.0

17.7
3.9
2.7
0.7
0.2
0.1
0.1
0.6
0.1
0.0
0.0

0.0
0.0

22.8
0.0
0.0
0.0
1.8
0.0
1.1
0.1
0.2
0.2

9.3

9555

8366
16
0
0
0

1470
31

208
47

0
66

0
2453

0
0
0

176

242
16
0
0
0

183
31
10
47

0
66

0
604

0
0
0

20385
0

17
0

32
0

33
0
0
0

486
0

17
0
1

0
33

0
0

~ 0

12316 1026

17.4

15.2
0.0
0.0
0.0
0.0

2.7
~ 0.1

0.4
0.1
0.0
0.1
0.0
4.5
0.0
0.0
0.0

.0.0
0.0

37 '
0.0
0.0
0.0
0.1
0.0
0.1
0.0
0.0
0.0

22.4

9619

10735
0
0
0

11

1741
0

281
0
0

40
0

1734
22

0
0

12215
0

41
0ll

~ 0
11
0
0

21

6806

1178

234
0
0
0
ll

116
0

43
0
0

40
0

50
22

0
0

426
0
2
0ll

-0
ll
0
0
1

803

22.2

24.8
0.0
0.0
0.0
0.0

4.0
0.0
0.6
0.0
0.0
0.1
0.0
4.0
0.1
0.0
0.0

0.0
0.0

28.2
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.1

15.7

Total
Dry wt (mg/m3)
Dry «t (ug/individual)

49023
48.2

1.0

824
2.1
0.0

100.0 31486
56.7

1.8

1290
5.5
0.1

100.0 54995
57.7

1.1

320
1.1
0.0

100.0 43286
46.5

1.1

309
0.2
0.0

100.0



Table 21 continued.

Species SDC-7-1 SDC-7-5

Copcpod nauplii
Cyclopoid copcpods

~C claps spp. Cl-C5
Cyclops bicuspidatus thomasi C6
Cyclops em lis C6
Tr po yclops pr sin axis n s Cl-C5
Trop cy~clo s p . s nas naxaeanus C6

Calanoid copepods
. Diaptomus spp. Cl-C5

Draptomus ashlandi C6r r
Dsaptomus msnucus C6
Draptomiis oreponcnsis C6
Di:1pcom55s src1 1 rs C6
Episch55ra lacustris C)-C5
Eprschura lacustrrs C6
Eurytcmora affiants Cl-C5
Eurytcmora affrnrs C6

cal. s a r r s Cl-C5
Lr cel. us ,cr r s C6

Harpactxcoxd copepods
Cmclmca prus spp. Cl-Cl
Cs rhoc pr s spp C6

Cladoccrans
Bosmina longirostris
Cerrod apl . 5 adr. nrulc
Ctgdor . pb. er c s
Daphnis nalcata mcndotae
Daphnaa rctrocurva
Drapl5anosoma leuchtenbergianum
6 bo. ina corer
Co~ro cd sun $ bber
Lcprodora kmdrar
Polyphe us dred lculus

dsplanch c spp.

'15621

6772
ll
0
0

11

3076
32

407
11
0
0
0

1237
0
0
0

0
0

23191
19
19
0
0
0
0
0

19
0

16426

1221

1761
11

0
0

11

82
32

154
11
0
0
0

152
0
0
0

0
0

2559
19
19

0
0
0
0
0

19
0

1015

23.4

10.1
.0.0
0.0
0.0
0,0

4.6
0.1
0.6
0.0
0.0
0.0
0.0
1.9
0.0
0.0
0.0

0.0
0.0

34.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

24.6

d/m3

5080

5507
907

15
47
24

4936
1117

283
67
24
15
24

'057
62
38
15

0
0

68670
0
0
0

47
0

24
15
38
24

6234

1421

184
36
15
47
24

58
391

95
20
24
15
24

162
33

9
15

0
0

2986
0
0

5.4

5.8
1.0
0.0
0.1
0.0

5.2
1.2
0.3
0 1

0.0
0.0
0.0
I.l
0.1
0.0
0.0

0.0
0.0

72.9
0.0
0.0

24
15

9
24

833

0.0
0.0
0.0
0.0

6.6

0 0.0
47 0.1
0- 0.0

Total
Dry wt (mg/m3)
Dry wt (ug/individual)

66849
67.3
1.0.

6470
6.7
0.0

100.0 94266 5467 100.0
130.8 6.4

1.4 „ 0.0



Table 22. Hean abundances and standard errors (N~2) determined from two replicate hauls at each of 30 lake survey stations onJuly 15, 1976. The percentage that each taxon represents of the total zooplankton counted at the station is also given.

Species DC-1

0/m~ s„- X d/m3

DC-2

sx 2 0/m3

DC-3

sx 0/m3

DC-4

Copepod nauplii
Cyclopoid copepods

Cyclops spp. Cl-C5
~Cal ps bie spid.tas tho as'6
~cat*ps crn l s C6
Tropocyclop. pres s x canna Cl-C5
Teapot~alp s 5 .s n s extc n s C6

Calanosci copepods
Di pt o. s spp. Cl-65
D apto s . ahl. ndi C6
D5aptom<is nxnutos C6
t):pto s oreronensis C6

Eptscl>i)ra lacustris Cl-C5
Kp)schura lacustris C6
p. r t..or tltcis Cl-65
Fu~rtemora af fines C6
Limnocalanus macrurus Cl-C5
l.imnocalanus macrurus C6

Harpacticoid copepods
Canthoc~mptus spp. Cl-C5
Canthockmptus spp. C6

Cladocerans
Bnsyaina longirostris
C rtod.phnt. 6 bonar.nn la
Chyd s apl. c s
Daphnsa galcata mendotae
ll.pin etroc r .

6 bos * cnrepont
~bolo dd. ntbberna

P lyphe s dtedac lcs
Rotifers
. hsplanchna spp.

10345 786 12.4

1360
91

0
0,

5
91

0
0

1678 '07

1.6
0.1
0.0
0.0
2.0

5094
23

863
6&

0
1377

0
1875

37'

0

55129
0
0
0

2044
151

2403
219

64
105

178
23
89
68

0
352

0
264

37
0
0

6140
0
0
0

323
105
829
1465

27
32

6.1
0 '
1.0
0.1
0.0
1.6
0.0
2.3
0.0
0.0
0.0

0.0
0.0

66.1
0.0
0.0
0.0
2.4
0 '
2.9
0.3
0.1
0.1

516 76 0.6

16782

1362
0
0

66
2093

2077
27

2066
134

0
626

0
1668

0
0

69416
0
0
0

712
0

783
212

27
844

1852

25
*. 0

0
66
46

756
27
19

134
0

230
0

149
0
0
0

198
0
0
0

250
0

142
52
27

118

195

16.7

1.4
0.0
0.0
0.1
2.1

2.1
0.0
2.1
0.1
0.0
0.6
0.0
1.7
0.0
0.0
0.0

0.0
0.0

68.9
0.0
0.0
0.0
0.7
0.0
0.8
0.2
0.0
0.8

1.8

10858

5673
1495

0
80

356

889

199
357

0
80

145

5121 1206
67

735
53

0
240

76

24
61
31

0
13

8
538 220

0 0
0 0
0 0

174
1821
200
44

120

535

37
137

73
2
6

12

24479 1194
0 0

57 57
158 116

3869 501

19.1

10.0
2.6
0.0
0.1
0.6

9.0
0.1
1.3
0.1
0.0
0.4
0.1
0.9
0.0
0.0
0.0

0.0
0.0

43.1
0.0
0.1
0.3
6.&
0.3
3.2
0.4
0.1
0.2

0.9

10164

7385
2200

0
247
292

572

6&4
754

0
247
140

9179
1016

908
334

0
186

75
252
148

0
0

0
0

'4

65
43
46

0
42
39

252
4
0
0

0
37

733
5745

36
3364

187
57ill

273

0
1

276
269

36
167

79
57

3

159

26092 3900

14. 7

10.7
3.2
0.0
0.4
0.4

13.3
1.5
1 ~ 3
0.5
0.0
0.3
0.1
0.4
0.2
0.0
0.0

0.0
0.0

37.8
0.0
0.1
1.1
8.3
0.1
4.9
0.3
0.1
0.2

0.4
Total
Dry ut (mg/m3)
Dry wt (ug/individual)

83441 7688 100.0
68.8 7.9
0.8. 0.0

100749
73.9
0.7

1480 100.0
3.2
0.0

56748 2222 100.0
55.0 4.4

1.0 0.0

69022 2951 100.0
&1.3 1.7

1.2 0.0



Table 22 continued .

Species DC-5

sx

DC-6

4/m3

NDCs5-1

sx 0/m3

NDC.5-2

sx

Copepod nauplii
Cyclopoid copepods

~dctops spp Cl C5
Cycl ps b cuspid, t s tho asi C6

~co lope crn lss.C6
T a*cyclops nr,s nus ex c a s Cl-C5
Tl'op y.lope pr s lips aston s C6

Cel,nord copepods
Diaptomus spp. Cl-C5
Dt.pt . ashl.nd'6
~D'a to n tus C6
ntapt*. s or.ao c si. D6

Ep sch fa l,c sty s Cl-C5
TEprschura lacustrrs C6

Eurytemora affiants Cl-C5
~Eur temora affxnis C6.
L5icnocalanus 555acrurus Cl-C5
Li .Oc l. s cr s C6

H. p, Cl COld Capt'Peda
C.'I th c. ptas spp. Cl-C5
C. ti s pt s spp. C6

Cl adocerans
Sosmina longirostris
Ceraodaphn5a quadrangula
Chydorus sph~crscus

6

DaphnEa Saleata mendotae
Daphnia retrocurva

Fubosmrna coregonr
~nato a I ~ibberu
heptad tc halide st
Polynus ~adic lus

Rotifers
~ds la hna spp.

Total
Dry ut (mg/m3)
Dry ut (ug/individual)

9500

6228
28SS

0
30
29

11804
1560

908
289

0
132
30

392
43

0
0

34315
0
0llll

6984
28

2860
293
44

117

147

79735
97.1

1.2

1086

935
182

0
30

1

1158
117
84

109
0

18
30
91
13
0
0

4059
0
0
2

1089
28

153
8

16
3

33

6622
9.0
0.0

11.9

7.8
3.6
0.0
0.0
0.0

14.8
2.0
1.1
0.4
0.0
0.2
0.0
0.5
0.1
0.0
0.0

0.0
0.0

43.0
0.0
0.0
1.4
8.8
0.0
3.6
0.4
0.1
0.1

0.2

100.0

4677

5244
3262

0
50

191

. 6280
1145

526
538

5
43

5
73
34

0
53

2618
0
0

1792
4068

0
1151

v 147
68
20

31990
55.9

1.8

1384

23
474

0
50

107

1152
266
129
42

5
4
5

26
4
0

13

541
0
0

632
26

0
121

82
21
10

4725
7.8
0.0

14.6

16.4
10.2
0.0
0.2
0.6

19.6
3.6
1.6
1.7
0.0
0.1
0.0
0.2
0.1
0.0
0.2

0.0
0.0

8.2
0.0
0.0
5.6

12.7
0.0
3.6
0.5
0.2
0.1

0.0

100.0

8025 1659 15.2

1048
114

0
46

1259

333
97

0
4

131

2.0
0.2
0.0
O.l
2.4

2872
0

333
0
0

383
38

1629
21

0
0

581
0

131
0
0

88
4

602
21

0
0

5.4
0.0
0.6
0.0
0.0
0.7
0.1
3.1
0.0
0.0
0.0

0.0
0.0

33752 9533
0 0
8 ~ 8

67 17
1154 446

76
1663

109
0

118

8
189

25
0

'34

63.8
0.0
0.0
0.1
2.2
0.1
-3. 1

0.2
0.0
0.2

227 109 0.4

52943 12657 100.0
42.1 9.5
0.8 0.0

13917

3180
32

0
110

1207

4864
22

471
0
0

483
0

3870
22

0
0

74446
0

55
32

1550
274

2259
44
33

397

844

108112
81.6
0.8

7180

632
32

0
67

344

632
22
61

0
0

138
0

1538
22

0
0

696
0

34
32

264
80

489
1

11
224

131

10536
5.4
0.0

12.9

2.9
0.0
0.0
0.1
1.1

4,5
0,0
0.4
0.0
0.0
0.4
0.0
3.6
0 ~ 0
0.0
0.0

0.0
0.0

68.9
0.0
0.1
0.0
1.4
0.3
2.1
0.0
0.0
0.4

0.8

100.0



Table 22 continued.

Species

Copepod nauplii
. Cyclopoid copepods

~C clops spp. Cl-C5
~C clops bicuspidatus thomasi C6

Tr pocyclops prs. exic n s Cl-65
Tropocyelofrs pres n s extcan s C6

Calanoid copepods
Diaptomus spp. Cl-CS
Diaptcmus ashlandi C6

D . pt s orepone sis C6
DIIIPre rL S SIC I S C6
Kprschura Tacustris Cl"CS
El'sch r lac .tris C6
6 ryt or. Sff s Cl-C5
6 ryt . r effaces c6
LI e c.l., cr r s Cl-65
L noc.l. s cr r C6

Narpactxcoxd cnpepods
Canthocamptus spp. Cl "C5
Canthocamptus spp. C6

Cladocerans
Bos i a I noirost s

~D. I nia n. Ie. t, endotae
Daphnxa retrocurva

6 hos Ils coteaollt

poi~phe s ftedtcal s
Rotifers

Asplanchna spp.

10535

2138
0
0

130
438

3074
0

259
0
0

522
46

2405
42

0
0

129397
0

179
46

922
0

1850
42
42

0

305

NDC-1-1

S X

935

135
0
0

39
17

'295
0

77
0
0

67
46
38
42

0
0

2308
0

94
46
80

0
335
42
42

6.9

1.4
0.0
0.0
0.1
0.3

2.0
0.0.
0.2
0.0
0.0
0.3
0.0
1.6
0.0
0.0
0.0

0.0
0.0

84.9
0.0
0.1
0.0
0.6
0.0
1.2
0.0
0.0

32 0.2

0. O.O

8/m3

14505

983
0
0

107
723

2074
0

602
0
0

299

2386
18

0
0

86291
0

37
35

199
127

1273
70
39

319

741

NDC-2-1

s X

91 13.1

0
68
21

312
0

181
0
0

53
0

35
18
0
0

22761
0
2

35
82
49

411
70
39
73

0.0
0.1
0.6

1,9
0.0
0.5
0.0
0.0
0.3
0.0
2.1
0.0
0.0
0.0

0.0
0.0

77.9
0.0
0.0
0.0
0.2
0.1
1.1
0.1
0.0
0.3

0.7

35 0.9
0 0.0

g/m3

11632

4306
1707

ll
259
446

4201
34

1686
122

11
447
133
619
130

0
0

0
0

22304
0
0

154
3043

130
1736

282
34

498

500

NDC-2-3

957

980
230

11
78
46

411
8

209
59
11
58
49
75
25

0
0

0
0

643
0
0

28
222

25
389

29
8

98

21 .4

7.9
3.1
0.0
0.5
0.8

.7.7
0.1
3.1
0.2 ;
0.0
0.8
0.2
1.1
0.2
0.0
0.0

0.0
0 ~ 0

41.0
0.0
0.0
0.3
5.6
0.2
3.2
0.5
0.1
0.9

0.9

NDC-4-1

8586

2044
0
0

99
1025

5

1062
0

1145
0
0

356
0

1199
0
0,
0

0
'0

759

129
0
0

99
428

193
0

275
0
0

139
0

221
0
0
0

0
17
30

362
47

1034
63
14

394

281

0
17

3
199

19
56
36
14
68

281

44037 1008

13.9

3.3
0.0
0.0
0.2
1.7

1.7
0.0
1.9
0.0
0.0
0.6
0.0
1.9
0.0
0.0
0.0

0.0
0.0

71.3
0.0
0.0
0.1
0.6
0.1
1.7
0.1
0.0
0.6

0.4
Total
Dry vt (mg/m3)
Dry wt (ug/individual)

152372
110.2

0.7

975
0.6
0.0

100.0 110828
77.3
0.7

23523
17.0
0.0

100.0 54425
54.4
1.0

38
1.9
0.0

100.0 61794 2140 100.0
45.2 2.8
0.7 0.0



Table 22 continued.

Species

4/m3

NDC-7-1

4/m3

NDC"7-5

sx X

SDC.5-1

sR 0/m3

SDC.5-2

Copepod nauplii
Cyclopoid copepods

~C clnps spp. CI-C5
~telo bric s id t s th .si Cd
~Col psv mls tr,
Tropoeycrops nr.si s oexican s Cl-C5
~Tr ac~claps pr stn s ex\tenue Cd

Cplanofd copepods
~ 'iaptomus spp. CI-C5

Diaptomus ashlandi C6
Dt pto s in t s Cd
Dt. pto s reponensis Cd

FEi c a 7 c stria Cl-C5
~E ischmn laeustrts Cd
E rytc ora aff nts Cl-Ci
5 ytc.or. ~ fftn's Cd
I.xmnocalanus macrurus Cl-C5
L neo .fs s cr e s Cd

Earp ct. ce d copcpode
Canthocamptus spp. CI-C5
Canthocamptus spp. C6

Cladocerans
5 . ina lo pirostris
Carted. pl . u . dr. nsula
Chydttf s sph. er c s
Daphnis naleata mendotae

~Da hnxs retrocurva

E b* . ~core onl
ftolaped R bberu

polypha s ~edzculus
Rotifees

Asplanchna spp.

1985 710

903
47

0
12

407

919
'2

494

84
I
0

12
94

236
12
84

12 12
0 0

142 51
0 . 0

659
46

0
0

159
46

0
0

0
0

82
527

12 ~

1073
70
23

. 223

35

0
0
9

26
12

111
21
23
41

66497 1053

2.7 8683

1.2
O.l
0.0
0.0
0.6

7485
4731

15
45

165

0.7
0.0
0.0
0 '
0.0
0.9
0.1
0.0
0.0

0.0
0.0

89.6
0.0
0.0
0.1
0.7
0.0
1.4
O.l
0.0
0.3

0.1

509
898

0
120

15
135
195

0
0

9192
0
0

958
5569

30
898
284
105
180

105

1.2 "14851
0.0 3039

1916

1258
599

15
45'5
60

284
30

329
0

90
15
45
75

0
0

689
0
0

389
120
30

299
15
45
30

75

14.9

12.9
8;I
0.0
0.1
0.3

25.5
5.2
0.9
1.5
0.0
0.2
0.0
0.2
0.3
0.0
0.0

0.0
0.0

15.8
0.0
0.0
1.6
9.6
0.1
1.5
0.5
0.2
0.3

0.2

8808

537
255

0
32

552

1427
8

698
0
0

96
0

426
8
0
0

65289
0

24
32

392
48

424
88
32
56

328

1488

35
190

0
32

179

0.7
0.3
0.0
0.0
0.7

0
31

0
76

8
0

12820
0
8

32
52
16

116
25

0
7

53

0.0
0.1
0.0
0.5
0.0
0.0
0.0

0.0
0.0

82.1
0.0
0.0
0.0
0.5
0.1
0.5
0.1
0.0
0.1

0.4

99 . 1.8
8 0.0

31 0.9
0.0

8103 1329

2040
37

0
103

, 515

/5304
19

683
37

0
1076

0
1020

19
0
0

468
19
0
9

47

449
0

122
37

0
47

0
28

0
0
0

0
28
19

898
140

2489
112

65
37

234

0
9

19
112

9
580

56
9

19

140

27041 1927

16.5

4.2
0.1
0.0
0.2
1.1

8.8
0.0
1.4
0.1
0.0
2.2
0.0
2.1
0.0
0.0
0.0

0.0
0.0

55.1
0.0
0.1
0.0
1.8
0.3
5.1
0.2
0.1
0.1

0.5

Total
Dry ut (mg/m3)
Dry ut (ug/individual)

74200
56.1.
0.8

49
0.2
0.0

100.0 58206
92.1

1.6

5928
8.6
0.0

100.0 79561
56.9
0.7

14945
10.1
0.0

100.0 49029 5109
42.1 5.1
0.9 0.0

100.0



Table 22 continued .

Species

4/m3

SDC-1-1

sx 0/m3

SDC-2-1

sx 0/m3

SDC-2-3

sx 0/m3

SDC-4-1

Copepnd nauplii
Cyclopoid copepods

Cyclops spp. Cl-C5
~C clops bicuspidatus thomssi C6

~C clnps vernalrs C6
TropocpcTops Eras «sseclcan s Cl-CB
~rropoc cl ps p as' sateen s Cd

Calanoxd copepods
Diaptomus spp. Cl-C5
Diapromffs ashland i C6

ED.pt s Irut a CI
D .pto. ores e sls CB

p pPhoto s s I'd
Ep cti a l. c attic CI CB

Ep ach I ~ c s~ tete Cd
E r>te or. efflnts Cl-CB
Eurytefffora af finis C6
Linnocalanus macrurus Cl-C5
L . c. l. n s, c r s Cd

H rps ttcotd eopepods
Canthocamptus spp. Cl-C5
Canthocamptus spp. C6

Cladocerans
Bo.". na lone r t s
Car odopl r. ~c.aron le
Chydorus sphaerrcus

~Da hn>n relearn mandatee
~Da hna~a retrocurva

E bos na corcaont
~porc ed, rabbet
Lcpt*dor. ktndt
~pof phco.us Hedteulus

Rotxfers
~As I chna spp.

Total
Dry ut (mg/m3)
Dry ut (ug/individual)

799
0
n
0

994

1464
0

742
0
0

225
0

591
0
0
0

97600
0
0

122
436

34
376

87
0

~ 139

394
0
0
0

691

150
0

170
0
0

56
0

321
0
0
0

32926
n
0

88
335

34
95'3

0
72

0.7
n.o
0.0
0.0
0.9

1.3
0.0
0.6
0.0
0.0
0.2
0.0
0.5
0.0
0.0
0.0

0.0
0.0

85.6
0.0
0.0
0.1
0.4
0.0
0.3
0.1
0.0
0.1

411 60 0.4

114060 38641 100.0
80.6 27.1
0.7 0.0

10041 3573 8.8 7267

511
0
0
0

1429

2064
0

1574
0
0

195
0

~ 1034
0
0
0

86157
15
15
46

305
15

1049
44
62

226

330

102351
75.9
0.7

1154

12

317
0

139
0
0
8
0

98
0
0
0

4442
15
15
17

131
15

113
44
62
23

18

6164
3.9
0.0

7.1

0.5
0.0
0.0
0.0
1.4

2.0
0.0
1.5
0.0
0.0
0.2
0.0
1.0
0.0
0.0
0.0

0.0
0.0

84.2
o.n
0.0
0.0
0.3
0.0
1.0
0.0
0.1
0.2

0.3

100.0

10870 2046 17.3

3381
631

0
254

1215

367
180

0
102
432

5.4
1.0
0.0
0.4
1.9

5927
233

1214
0
0

684
25

1093
0
0
0

431 '.4
20 0.4
52 1 ~ 9

0.0
0

304
25
97

0
0

0.0
1.1
0.0
1.7
0.0
0.0
0.0

0.0
0.0

32734
0

25
173

2549
110
928
195

37
190

505,

900
0

25
55
34

9
288

43
13

190

78

52.0
0.0
0.0
0.3
4.1
0.2
1.5
0.3
0.1
0.3

0.8

100.062973 3788
56.8 2.6
0.9 0.0

6318

589
0
0

67
1494

1813
0

1117
0
0

431
0

4088
18

0
0

53252
0

37
0

321
52

752
35

0
248

299

70930
51.8
0.7

570
0

37
0

119
15
56

1

0
45

30

. 8.9

0.8
0.0
0.0
0.1
2.1

2.6
0.0
1.6
0.0
0'0
0.6
0.0
5.8
0.0
0.0
0.0

'00
0 ~ 0

75.1
0.0
0.1
0.0
0.4
0.1
1.1
0.1
0.0
0.4

0.4

429
0.7
0.0

100.0

53

186
0
0

67
483

275
0

275
0
0

175
0

426
18

0
0



Table 22 continued.

Species

0/m3

SDC-7-1

4/m3

SDC-7-5

Copepod nauplii
Cyclopoid copepods

~C clops spp. Cl-C5
~C clops bicuspidatus thomasi C6
~colops ar i I s C6

Troppo~yet ~ Dr sai s uexiaanus CI-C5
Tropocyelop 5 .sioux naxicanus C6

C l. oui copep ds
Diaptomvs spp. Cl-C5
Dtsptc ~ shf. di C6
Di.pt s umuus c6
D nto s oreao en is C6
D>aptoeus sxcslxs C6
Kpxschura lacustris Cl-CS
Epischura lacustrxs C6
Eurytemora aflsn5s Cl-C5~t
a yte or ffm C6
Li oc.'isl. II s, t r s CI-C5
Lonnocalanus macrurus C6

Harpactxco)d copepods
Canthocam~tus spp. Cl-C5
Canthocamptus spp. C6

Cladoccrans
Bosmina longirostris
Ceriod. plmli s. dranrula

~Ch dorus sphaerxcus
Dopl la Celesta endor e
Daphnia retrocurva
Diaphanosoma leuchtenberpianum
F. hos a c rel,oni

tufted ra I:
dci'olyphefedic lus

Rotifers
Asplanchna spp.

Total
Dry wt (mg/m3)
Dry ut (ug/individual)

9624

661
0
0

171
3528

2054
0

423
0
0

294
28

5484
14

0
0

1452.

53
0
0

171
559

287
0

91
0
0

37
28

625
14

0
0

6.4

0.4
0.0
0.0
0.1
2.3

1.4
0.0
0.3
0.0
0.0
0.2
0.0
3.6
0.0
0.0
0.0

0,0
0.0

126190 14290
14
28
43

489
126
562
111
98

209

14
28
43

118
40
66
54
12
67

83.6
0.0
0.0
0.0
0.3
0.1
0.4
0.1
0.1
0.1

743 30 0.5

150894 12447 100.0
106.7 '.6

0.7 0.0

6685

4936
2440

17
139
263

989 6.8

343
9

17
139
49

5.1
2.5
0.0
0.1
0.3

8259
852
911
183

0
496

48
888
115

0
0

62705
0

17
196

4480
81

3313
229

63
179

376
86

8
60

0
129

13
367

24
0
0

3254
0

17
12

174
ll

680
14
29

5

8.4
0.9
0.9
0.2
0.0
0.5
O.l
0.9
0.1
0.0
0.0

0.0
0.0

64.2
0.0
0.0
0.2
4 '
0.1
3.4
0.2
0.1
0.2

194 20 0.2

97691 1708 100.0
96,7 1.3

1.0 0.0



Table 22 continued.

Genus

Copepod nauplii
Cyclopoid copepods

~col*ps Cl-Cl
Cyclops C4

Tropoc~clops Cl-C5
Tropocyc 1 o~s C6

Caeno ad cope pod s
Dl~n tonus Cl-C5
~Din toRUs C6
Epischura Cl-C5
ECis h ra C6

~Eur temorn Cl-C5
Eurytcmora C6

Lrmnocalanus Cl"C5
L,nnc. lan s C6

li rp c o d copapods
Canthocamptus Cl-C5
Canthocam tus C6

Cladocrrans
Hosmina
Ccriodaphnia
~Ch ddorus
Dnphn a~a

ni, ph. noso a

E ho illa
Nolo~cdrum
~Lc todora
Polyphemus

Rotifers
~ds lanchna

Total
Dry vt (mg/m3)
Dry vt (ug/individual)

NDC"1-2

0/m3 sR X

13638 999 22.9

1643
171
264

1694

3787
1526
410

0
1818

15
0
0

29988
0

47

109
1110

172
15

143

103 2.8
43 0.3

104 0.4
572 2.8

194. 6.4
403 2.6
104 0.7

0 0.0
631 3 '

15 0.0
0 0.0
0 0.0

0 0.0
0 0.0

1387 50.3
0 0.0

17 0.1

13 0 '
84 1.9
12 0.3
15 0.0
82 0.2

877 11 1.5

596465 1323 100.0
49.3 2.0
0.8 0.0

NDC-4"3

.//m3 sR X

8736 681 14.2

7034 1022
2604 141

18 18
126 55

11.4
4.2
0.0
0.2

9928
2209

270
53

698
90

0
0

1445
108
92
53

336
55

0
0

16.1
3.6
0.4
0.1
1.1
0.1
0.0
0.0

0 0
0 0

0.0
0.0

22770
0
0

36
1387
341

54
215

1183
0
0

0
424

15
54
34

37.0
0.0
0.0

0.1
2.3
0.6
0.1
0.4

163 163 0.3

61492 281 100.0
72.8 1.3

1.2 . 0.0

NDC-4-4

4/m3 sR X

8672
1755

44
52
63
85

0
278

821 22.7
159 4.6

6 0.1
14 0.1
13 0.2
68 0.2

0 0.0
28 0.7

0 0 0.0
0 0 0.0

7936 2514 20.8
0 0 0 0
0 0 0.0

3903 460 10.2
0 0 0.0

568 236 1.5
110 43 0.3

61 22 0.2
17 17 0.0

0 0 0.0

38176 7719 100.0
59.6 8.1

1.6 0.1

7155 2797 18.7

4558 233 11.9
2824 927 7.4

67 67 0.2
27 11 0.1

NDC-7-3

4/m> sR X

2583 772

.2653 757
562 208

96 96
217 24

l
1533 117

956 21
187 60

21 7
509 41

0 0
0 0
0 0

0 0
0 0

36129 3577
0 0
0 0

48 34
514 174

63 8
27 27

208 95

5.4
5.6
1.2
0.2
0.5.

3.2
2.0
0.4
0.0
1.1
0.0
0.0
0.0

0.0
0.0

76.0
0.0
0.0

0.1
1.1
0.1
0.1
0.4

194 109 0.4

47527 6313 100.0
39.8 6.0
0.8 0.0

* See final page of table for this taxon



Table 22 continued.

Genus SDC"1-2 SDC-4-3 SDC-4-4 SDC-7-3

Copepod nauplii
Cyclopoid copepods

Cy~clo s Cl-C5
Cyclops C6

Tropocyclops Cl-C5
Tropoayarops C6

Kpiscliurn Cl-C5
Epxschura C6
Eurytemora Cl-C5
~Eur temora C6
Lamnocalanus Cl-C5
L ooa I.oos 66

Earp. arlaold aopopods
Canthocamptus CI-C5
Canthocamptus C6

Cladocerans
Bosmina
C r~db.a
Chydorus
~Do hnca
D . Db. nosoalil
E btls .'I

Do l0 pe d 1Um

Id~ad I
Polyphemus

Rotifcrs
.hsplanchna

Total
Dry ut (mg/m3)

IDry wt (ug/individual)

l/m3 sg X

9579 5392 9.6

2692 551
78 47

187 124
1896 87

4178 1187
719 404
985 387

0 0
2064 805

16 16
0 0
0 0

-0 0
0 0

72408 7935
8 8
0 0

281 155
1675 384

102 23
78 47
94 31

2.7
0.1
0.2
1.9

4.2
0.7
1.0
0 '
2.1
0.0
0.0
0.0

0.0
0.0

72.7
0.0
0.0

0.3
1.7
0.1
0.1
0.1

929 693 0.9

99636 18196 100.0
77.6 14 '
0.8 0.0

d/m3 s-„X sg Z

5470 326
1375 472

110 , 35
479 65

6570 22
1589 67

686 142
19 19

830 39
36 36

0 0
0 0

0 0
0 0

23279 2654
0 0

19 19
6346 1115

169 132
3109 513

293 105
37 1

206 133

8.9
2 '
0.2
0.8

10.7
2.6
1.1
0.0
1.4
0.1
0.0
0.0

0.0
0.0

37.9
0.0
0.0

10.4
0.3
5.1
0.5
0.1
0.3

4865
3047

65
107

10200
3481

116
39

134
51

0
ll

3957
0
0

5051
34

864
145

85
17

935 12.4
17 7.8
65 0.2
13 0.3

1311 '6.0
. 160 8.9

94 0.3
16 0.1
40 0.3

4 0.1
0 0.0

11 0.0

0 0.0
0 0.0

207 10.1
0 0.0
0 0.0

189 12.9
12 0.1

139 2 '
51 0.4

9 0.2
6 0.0

293 105 0.5

61337 5560 100.0
68.6 6.4

1.1 0.0

44

39268
61.9

1.6

21 0.1

3432 100.0
4.1
0.0

10423 1240 17.0 . 6954 1200 17.7

0/n> sg X

6443 668 11.8

2438 318 4.5
607 17 1.1
326 173 0.6
882 116 1.6

3613 463 6 '
749 126 1.4
179 70 0.3
43 22 0 '

1417 377 2.6
10 10 0.0

0 0 0.0
0 0 0.0

0 0 0.0
0 0 0.0

33015 337 60.6
0 0 0.0
0 0 0.0

1639 108 3.0
42 20 0.1

1666 '27 3 '
189 123 0.4

96 13 0.2
645 230 1.2

522 19 1.0

54522 912 100.0
49.0 1.1
0.9 0.0

Oo
C)

* See final page of table for this taxon



Table 22 continued. Rare taxa and taxa counted as species at genus stations in July, 1976.

Station 4/m3 S-X

Cyclops spp. Cd
Dapl ago asl aaa oaodoaao
Daphnsa galcata 666cndotae
Daphnia galcata 666endotae
Daphnxa galcata sicndotac
Daphnta rctrocurva
Daphnia rctrocurva
Daphnaa rctrocurva
Daphnra rctrocurva
Alona spp.

SDC-2-1
NiDC"1-2
NDC-4-3
llDC-7-3
SDC-1-2
NDC-1-2
NDC-4-3
NDC-7-3
SDC-1-2
NDC-7-1

15
48

485
35
86

2168
4273

993
1582

23

15
'48
14

7
39

238
361
299
102

23

0.0
0.1
0.8
0.1
0.1
3.6
6.9
2.1
1.6
0.0



Table 23. Hean abundances and standard errors (NEE2) determined from too replicate hauls at each of 14 lake survey stations on
August ll, 1976. The percentage that each taxon represents of the total zooplankton counted at the station is also given.

Species

f/m3

DC-1

0/m3

DC-2 DC-3

f'/e> sg Z 0/m3

DC"4

Copepod nauplii
Cyclopoid copepods

~C c)ops spp. Cl-C5
Cyclops bicuspidatus thomasi C6
Cyclops vernalxs C6
Tropocrol*ps pr sin s,exican s

. Troppo~clues pr s n s exacanus
Calanoid copepods

DiaLbtomus spp. Cl-C5
Diaptomus ashlandi C6

I
Dxaptomus mxnutus C6
Dxaptomus orenonrnsis C6
Dxaptnmus sxcxlxs C6
Ep sch r. 1. Cllsrris Cl-C5
Ep sch r T c cree .Cd

~br re.or al'I'n s Cl-C5
Ku~rtemora affxnxs C6
Lxmnocalanus macrurus Cl-C5
Limnocalanus macrurus C6

Harpactxcoxd copepods
Canthocamptus spp. Cl-C5
Cant)5ocamptus spp. C6

Cladocerans
Bosmina longirostris

IC.r od. Ph . ti dr, nnula
~Ch dorus ~s haerxcus
~Da linxa galeata mendotae
~pa hn . rccroc rra
Dl. Fbanoso a lc chrenberliianu
F. bos . coreroar

~pol pl>en s ~ad\oulus
Rotxfers

~ds lanchna spp.

Cl-C5
C6

2863
76

8
681
839 .

2839
7

429
17
0

99
0

520
0
0
0

2178
181

16
165

5015
2002
1043

327
. 166

22

235

651
26

8
492

69

791
'
66
17
0

99
0

41
0
0
0

494
50

1

82
137
376
118

79
67
22

177

12.0
0.3
0.0
2.8
3.5

11.9
0.0
1.8
0.1
0.0
0.4
0.0
2.2
0.0
0.0
0.0

0.0
0.0

9.1
0.8
0.1
0.7

21.0
8.4
4.4
1.4
0.7
0.1

1.0

4184 288 17.5 8337

3408
106

0
1401
4165

7626
0

5389
79

0
545

94
490

55
0
0

li545
283

0
489

8133
9033
3232

843
339
108

660

12
49

0
127

32

526
0

103
51

0
78

9
76
30

0
0

253
28

0
49

1604
88

900
91
29

5

66

14.8

6.1
0.2
0.0
2.5
7.4

13.6
0.0
9.6
0.1
0.0
1.0
0.2
0.9
0.1
0.0
0.0

0.0
0.0

2.6
0 '
0.0
0.9

14.5
16.1
5.8
1.5
0.6
0.2

1.2

6103
337

0
932

5257

10855
ll

3164
109

0
302
189
206

71
0
0

3857
296

0
587

11664
15231

2183
1007

145
84

50
44

0
483
406

1154ll
155

86
0

58
55

108
26

0
0

1611
94

0
48

2591
1757

377
. 311

100
62

8.5
0.5
0.0

"
1.3
7.4

15.2
0.0
4.4
0.1
0.0
0.4
0.3
0.3
0.1
0.0
0.0

0.0
0.0

5.4
0.4
0.0
0.8

16.3
21.3
3.1
1.4
0.2
0.1

2572 33 3.6

6395 342 8.9 4668

7453
604

0
. 723
3667

6692
35

1356
227

0
193

. 139
669

35
0
0

2115
483

0
388

7922
7344
2097

943
34
18

976

87

968
171

0
285
712

225
1

59
25

0
59

5
231

1

0
0

263
123

0
152

1589
67

245
101

34
18

33

9.6

15.3
1.2
0.0
1.5
7.5

13.7
0.1
2.8
0.5
0.0
0.4
0.3
1.4
0.1
0.0
0.0

0.0
0.0

4.3
1.0
0.0
0.8

16.2
15.1
-4.3

1.9
0.1
0.0

2.0

Total
Dry xxt (mg/m3)
Dry xxt (ug/individual)

23926. 1090 100.0
23.5 1.6

1.0 0.0

56263 3378 100.0
62.3 4.1

1.1 0.0

71558 7917 100.0
78.6 9.4

1.1 0.0

48782
52.6

1 ~ 1

1186
1.4
0.0

100.0



Table 23 continued .

Species DC-5

0/m3

DC-6

s X

NDC.5-1

sx p/m3

NDC.5-2

sx

Copepod naupl ii
Cyclopoid copepods

Cutups spp. Cl-C5
Cyclops bicuspidatus thomasi C6
C clops vernalis C6
Tropocyelops ~ras'n s exiean s Cl-Ci
Tcopocycl ps pr.stnos extcan s C6

Calanoid copepods
Diect s spp Cl Cl
D ~ pt s .shlandi C6

Dsaptomus +>notus C5
Dsaptomus oreaonensis C6
D1aptomus SIcr11s C6
Epxschura lacustris CI-C5
Epxschura lacustrfs C6r pEurytemora affsnas Cl-C5
Furytenora af finis C6
Lxmnocalan66s macrurus Cl-C5
Li oc:Il, s .Cr r s C6

Harpocttcoid copepods
~Cth*a.. t s spp. Cl-Ci
Canthocamptus spp. C6

Cla<locerans
Bos ino I na rastris
Cer odaph ta ~qsdran lo
Chydorus sphaericus
Daphnia Raleata aendotae
Daphnis retrocurva

P. 6 S a COreaOox
llolopcd rum gxbberum
Leptod* tl dtt
Pe~the s ~ed c l s

Rotafers
Asplanchna spp.

6167

10997
764

0
761

2952

11504
132

1544
336

0
221

73
251

43
0
0

2495
191

0
403

6718
5&77.
2099

731
~ 171

45

2022

722

892
90

0
334

~ 361

286
20

224
1

0
53
12
54
13
0
0

249
22

0
159
805
768
218

1

110
16

224

10.9

19.5
1.4
0.0
1.4
5.2

20.4
0.2
2.7
0.6
0.0
0.4
0.1
0.4
0.1
0.0
0.0

0.0
0.0

4.4
0.3
0.0
0.7

11.9
10.4
3.7
1.3
0.3
0.1

3.6

10795 1181
1020 36

0 0
1010 172
1049 212

18.4
1.7
0.0
1.7
1.8

13209
1263
934
305
130
156

36
118-

0
18
39

0
0

4146
77

0
4&5

7506
4473
1842
472

79
39

1568

974
352
169

50
52

120
36

11&
0

18
39

0
0

443
41

0
303
651
176
167
38
79
39

71

22.5
2.1
1.6
0.5
0.2
0.3
0.1
0.2
0.0
0.0
0.1

0.0
0.0

7.1
0.1
0.0
0.8

12.8
7.6
3.1
0.8
0.1
0.1

2.7

8041 1414 13.7 3315

2067
17
4

288
512

1327
8

55
0
0

50
0

210
21

0
0

2897
85
ll

0
1644

574
297
139

39
4

176

87

327
17
4

&4
182

24.0

15.0
O.I
0.0
2.1
3.7

20
0
0

0
63
21

0
0

918
22

3
0

156
301

58
~ 26

31
4

22

0.4
0.0
0 '
0.4
0.0
1.5
0.1
0.0
0.0

0.0
0.0

21.0
0.6
0.1
0.0

11.9
4.2
2.1
1.0
0.3
0.0

1.3

275 9.6
1 0.1

6417

2747
30
10

1238
1582

5971
0

900
19
0

299
0

679
18
0
0

2314
176

0
95

4884
3609
1522
400

95
10

574

816

231
30
10

163
163

979
0

13
1

0
56

0
30
18
0
0

364
88

0
6

310
205

20
46

6
10

95

19.1

8.2
0.1
0.0
3.7
4.7

17.8
0.0
2.7
0.1
0.0
0.9
0.0
2.0
O.I
0.0
0.0

0.0
0.0

6.9
0.5
0.0
0.3

14.5
10.7
4.5
1.2
0 '
0.0

1.7

Total
Dry 66t (mg/m3)
Dry vt (ug/individual)

56494
61.3

1.1

1028
0.4
0.0

100.0 58812 4262 100.0
64.8 6.5

1.1 0.0

13800
11.3
0.8

2522
2.2
0.0

100.0 33601
32.4

1.0

952
0.5
0.0

100.0



Table 23,continued.

Species

g/m3

NDC-7-1

s x d/m3

NDC-7-5

sx X

SDC.5-1

sx

SDC.5-2

s- Xx

Copepod nauplii
Cyclopoid copepods

Cyclops spp. Cl-C5
~Cyclo s ~bc s Id t s th as C6
~cclops crnalre Cb

Tropocyclnps ~rasinus mexicanus Cl-C5
'~To~claps itrr.atn s nextennus C6

Calanoid copcpods
Ili pto s spp Cl C5
D . pto s . shl. ndi C6
II . pt s fn t s C6
Draptnmus ore~onensis C6
D1'Ipcomus s1c111s C6
Epxschura lacustris Cl-C5
Epaschura lacustrxs C6

~Eur temnra affinrs Cl-C5
Eur remora affxnss C6
Limnocalanus macrurus Cl-C5
L . o .I n s .crurus C6

6 rp, artcc d ccpspada
Canthocamptus spp. Cl-C5
Cantliocamptus spp. C6

Cladoccrans
Basal llrl loneirost is
Certod. pin e 5 , drsllnuls
Chydor s cfh crfc s
D.bh I rale.ta e d t e

~Do hnia rctrocurva

Eubosnxna cerement
llolopedtu ntbbarua

P lyphe s padre lus
Rotifcrs

Asplanchna spp.

5025

2145
40

6
1154
944 "

4641
0

152
12
0

193
0

238
6
0
0

2033
167

0
65

1553
3981
1414

39
53

6

561

196

213
16

6
362

52

159
0

16
12
0

32
0

84
6
0
0

101
43

0
9

215
538
102.
ll

3
6

70

20.&

8.8
0.2
0.0
4.7
3.9

19.0
0.0
0.6
0.1
0.0
0.8
0.0
1.0
0.0
0.0
0.0

0.0
0.0

8.3
0.7
0.0
0.3
6.4

16.3
5.8
0.2
0.2
0.0

2.3

7592

5108
1007

0
760

lI>55

~ 13954
920

1231
274

0
274

69
432

86
0
0

7324
17

0
517

6861
1027
2362

52
207

0

3688

642

140
21
'0

193
178

1969
2

96
203

0
168

1

78
16
0
0

162
17

0
198
692
143

14
16
65

0

354

13.8

9.3
1.8
0.0
1.4
2.6

25.3
1.7
2.2
0.5
0.0
0.5
0.1
0.8
0.2
0.0
0.0

0.0
0.0

13.3
0.0
0.0
0.9

12.4
1.9
4.3
0.1
0.4
0.0

6.7

4234

1678
40

0
115

~ 331

1821
0

120
11

0
59

0
325

23
0
0

3159
130

2
109

3090
614
750
263

37
9

215

1980

558
33

0
28

24.7

9.8
0.2
0.0
0.7

850
0

11
4
0

42
0ill

20
0
0

168
1

2
65

1528
301
193

16
7
6

76

10.6
0.0
0.7
0.1
0 '
0.4
0.0
1.9
0.1
0.0
0.0

0.0
0.0

18.4
0.8
0.0
0.6

18.0
3.6
4,4
1.5
0.2
0 ' e

1.3

32 1.9

6892

4994
46

0
253

2144

7241
26

1232
33

9
287

43
831

19
9
0

1532
231

0
231

10485
7091
1858
619
122

0

760

488

191
30

0
64
24

971
7

282
33

9
54
24
36
19

9
0

531
136

0
15

2080
554

91
119

28
0

110

14.7

10.6
0.1
0.0
0.5
4.6

15.4
0.1
2.6
0.1
0.0
0.6
0.1
1.8
0.0
0.0
0.0

0.0
0.0

3.3
0.5
0.0
0.5

22.3
15.1
3.9
1.3
0.3
0.0

1.6

Total
Dry ut (mg/m3)
Dry ut (ug/individual)

24431', 1843 100.0
22.5 1,7
0.9 0.0

55218
58.1

1.1

4018
5.2
0.0

100.0 17141
15.0
0.9

5610
5.0
0.0

100.0 46990
49.3

1.0

5202
5.8
0.0

100.0



Table 23 continued.

Species SDC-7-1 SDC-7-5

0/m3 sx 0/m3 s X

Cnpepod nauplii
Cyclopoid copepods

~C clops spp. Cl-CS
Cyclops bicuspidatus thomasi C6
Cyclops vernalis C6
rr pocyclops pra 'n s exieanus Cl-65

'ropocy lop 5 resin s extcanus C6
Calanodd copepods

Diaptomus spp. Cl-C5
Diaptomus ashlandi C6

6Dinptomus mrnutus C6
Dxaptomus oregonensis C6

E EDaaptomus sxcxlxs Ch

~us h c tsc tris Cl-65
~Ech . last 'd
Kurytcmora nf finis Cl-C5
Kurytcmora ~ffinss C6
Li oc.l.n s .cr us Cl-65
6 cal. s .cr rus C6

Harpacticoid copepods
Canthocamptus spp. Cl-C5
Cant15ocamptus spp. C6

Cladoc9rans
r Kosmina long irost r is
Ce r fo<la phn a a quad ra ngu 1 a
Chydorus sphnerscus
Il. phn . r lect. endorse
D. Dhn . retrocur o

6 hos tns corea*ni
Holopedl $ bbetula
taptodo ~ k ndttt
~pt phe us dredlc lus

Rotxfers
hsplanchna spp.

Total
Dry wt (mg/m3)
Dry ut (ug/individual)

10093

5398

652

833
8 8
6 6

1580 1048
614 '6

1998
0

20
0
0

31
0

195
14

0
0

1,58
0
3
0
0

20
0

27
3
0
0

4165
394

14
64

998
408
413

22
67

0

753
95

3
20

400
98
92
11
34

0

419 86

26920 4305
18.7 3.3
0.7 0.0

37.5

20. 1

0.0
0.0
5.9
2.3

7.4
0.0
0.1
0.0
0.0
0.1
0.0
0.7
0.1
0.0
0.0

0.0
0.0

15.5
1.5
0.1
0.2
3.7
1.5
1.5
0.1
0.3
0.0

1.6

100.0

4162

14079
1252

0
1.297

1413

15573
96

1412
254

0
473
127
429

63
0
0

8236
1460

0
413

6843
2843

856
810
191

16

650

62950
67.9

1 ~ 1

120

165
322

0
592

66

6.6

22.4
2.0
0.0
2.1
2.3

210
33

193
2
0

345
62
44
31

0
0

618
209

0
60

1177
84

214
8

65
16

105

24.7
0.1
2.2
0.4
0.0
0.8
0.2
0.7
0.1
0.0
0.0

0.0
0.0

13.1
2.3
0.0
0.7

10.9
4.5
1.4
1.3
0.3
0.0

1.0

169,100.0
0.2
0.0



Table 23 continued . Rare taxa and taxa counted as species at genus stations in August, 1976.

Taxa Station 0/e3 Sx

l.atone setifera
Alona spp.
Alone spp.
Alona spp.
Alonella spp.

NDC.5-1
DC-1

NDC.5-1
NDC.5"2
SDC.5-1

4
16
58
10

7

4
1

8
10

7

0.0
0.1
0.4
0.0
0.0

co





Table 24. Hcan abundanccs and standard errors (Nae2) determined froii tvo replicate hauls
September 24, 1976. The percentage that each taxon represents of the total zooplankton

at each of
counted at

14 lake survey stations on
the station is also given.

Species

4/n3

DC-1

sR 8/m3

DC-2

0/m3

DC-3

a-x 0/m3

DC"4

Copepod nauplii
Cyclopoid copepods

~C clops spp. Cl-CS
~C cfops bicuspidatus thomasi C6

~C clops vcrnalis C6
Tropocyclops prasinus mexicanus Cl-C5

I
Tropoc~c 1 ops gras anus mex rcanus C6

Calanoid copcpods
Diaptomus spp. Cl-C5
D|aptoaus ashlandi C6r—
D>aptomiis mznutus C6
Diaptomus orcgonensis C6

I r IDlapto-ills Slee|i ls C6
Epxschi6ra lacustris Cl-CS
Ep'sch ra l. tras Cd

Ecarteora aff'nts Cl-Cl
~Eur temora affinxs C6
L)mnocalanus macrurus Cl-C5
Lzmnocalanus macrurus C6

Ilarpact icofd copcpods
Canthocamptus spp. Cl-CS
Canthocamptus spp. C6

Cladocerans
Bos 'na loorirostris
Cer d. phnta g adranaula
~th dor s sph:Icr c s
Daphni~ palcata mendotae
Daphnis rctrocurva

Eubosm)na con ron|
llolopcd n ptbberu

~fof ehc s Jaed lee!us
Rotifers

~ds I nanna spp.

2265

1968
63
24

203
1221

1577
0

233
0
0

938
0

886
63

0
0

213

192
32

8
12

188

107
0

42
0
0

127
0

274
17
0
0

7392
0

845
95

1008
235

839
0

554
64

136
67

14608 1897
0 0

148 21
16 16

39

6.7

5.8
0.2
0.1
0.6
3.6

4.7
0.0
0.7
0.0
0.0
2.8
0.0
2.6
0.2
0.0
0.0

0.0
0.0

21.8
0.0
2.5
0.3
3.0
0.7

43.1
0.0
0 '
0.1

0.1

2993

3338
152
'35
194
734

* 265 10.1

610
I
7

55
136

11.3
0.5
0.1
0.7
2.5

2040
0

312
7
0

338
7

638
62

0
0

2701
0

90
125
568
243

14706
7

215
7

549
0

20
7
0

311
7

72
7
0
0

474
0

20
41
53
36

314
7

20
7

6 '
0.0

. 1.1
0.0
0.0
1 ~ 1

0.0
2.2
0.2
0.0
0.0

0.0
0.0

9.1
0.0
0.3
0.4
1.9
0.8

49.8
0.0
0.7
0.0

14 0 0.1

1823

3009
252

30
311

1508

3229
0

294
21

0
303

0
389

52
0
0

1848
5

61
168
803
298

11070
5

98
0

30

297

22
24
30

184
216 ~

118
0

93
21

0
271'

156
32

0
0

450
5

18
30

168
20

838

19

7 '
'11.8

1.0
0.1
1.2
5.9

12.6
0.0
1.1
0.1
0.0
1.2
0.0
1.5
0.2
0.0
0.0

0.0
0.0

7.2
0.0
0.2
0.7

„ 3.1
1.2

43.2
0.0
0.4
0.0

O. 1

1848

6669
576

25
'.389
1531

8894
17

1198
61

0
1742

121
17
17

0
0

812
0

18
700

1282
546

5748
43

191
8

301

1415
222

25
1

419

2629
17

221
27

0
243

3
17

0
0
0

4
0

18
9

810
74

146
8

39
8

70

5.6

20.4
1.8
0.1
1.2
4.7

27. 1

0.1
3.7
0.2
0.0
5.3
0.4
0 ~ 1

O.l
0.0
0.0

0.0
0.0

2.5
0.0
0.1
2.1
3.9
1.7

17.6
0.1
0.6
0.0

0.9

co

Total
Dry ut (mg/m3)
Dry vt (ug/individual)

33864 471 100.0 29533 1639 100.0 25607 2579 100.0 32754 5841 100.0



Table 24 continued.

Species

Copepod nauplii
Cyclopoid copepods

~Ccl ops spp. Cl-CS
~Cclops biens idatus thomasi C6
Cyclops vernalis.C6
Tropo~cclops prasinus mexicanus Cl-C5
Tropocyclops prasinus mexrcanus C6

Calrno|d copepods
Diaptomus spp. CI-C5
Draptomus ashlandi C6
Draptomus msnutus C6
Dr. pr orenonen. is 66
Dr.pr . s s attn C6

~P. ether lac str s Cl CD

Kp ch t.l ~ ,sttts C6
EDDrytcmora a fffn as Cl "C5
E66rytemora off mrs C6
Limnocalanvs macrurus CI-C5
Limnncalanus macrurus C6

Harpact|coxd copepods
Canthocamptus spp. Cl-C5
Canthocamptus spp. C6

Clndocc runs
lies in, lo elrostris
Cer od phnt a adrann la

Daphnsa talents mendotae
D. shet. r tree

Fubosmina corcpont
llolopedrum gxbberum
teprodor kill'ter
P~lphe s ircdrc los

Rotrfers
Asplanchna spp.

Total
Dry ut (mg/m3)
Dry Mt (ug/individual)

DC-5

8/e> sx Z

2249 61

4141 350
1013 2S4

8 8
287 98

1498 10

9168 360
61 12

512 162
124 36

0 0
723 271

59 43
23 7
15 I

0 0
0 0

0 0
0 0

1124 191
0 0
8 8

946 129
1951 90
580 142

4010 481
.15 I

40 40
8 8

7.8

14.4
3.5
0.0
1.0
5.2

31.9
0.2
1.8
0.4
0.0
2.5
0.2
O.l
0.1
0.0
0.0

0.0
0.0

3.9
0.0
0.0
3.3
6.8
2.0

14.0
0.1
0 ~ I
0.0

163 61 0.6

28733 2529 100.0

DC-6

0/m3 sx Z

585 113
0 0
0 0

1151 143
1966 158
523 73
571 271

0 0
31 IO

0 0

1.4
0.0
0.0
2.9
4 '
1.3
1.4
0.0
0.1
0.0

52 9 0.1

40246 1284 100.0

4933 45 12.3

7352 658 18.3
1329 191 3.3

0 ' 0.0
296 111 0.7

SI54 553 12.8

14796 937 36.8
664 130 1.6
232 47 0.6
285 80 0.7

51 51 0 I
179 35 0.4

95 13 0.2
0 0 0.0
0 0 0.0
0 0 0.0
0 - 0 0.0

0 0 0.0
0 0 0.0

NDC.5-1

SX

2899 354 8.2

2287
66
19

256
921

1164
0

85
0
0

920
0

1480
75

0
0

0
0

8722
0

1376
113

1292
153

13215
9

170
19

38

258 6.5
28 0.2

0 0.1
88 0.7

266 '.6
15 3.3

0 0.0
46 0.2

0 0.0
0 0.0

190 2.6
0 0.0

466 4.2
18 0.2
0 0.0
0 0.0

0 0.0
0 0.0

1536 24.7
0 0.0

, 458 3.9
18 0.3

354 3.7
115 0.4

11S7 37.4
9 0.0

17 0.5
19 O.l

0 0.1

35308 341 100.0

NDC.5-2

0/m> sg Z

3539 280 8.1

2876
20
10

A27
1273

1633
0

96
0
0

848
0

1109
19
0
0

12844
0

153
125
940
295

17472
19

218
10

48

17 6.5
20 0.0
10 0.0
43 1.0156'.9

169 3.7
0 0.0

41 0.2
0 0.0
0 0.0

171 1.9
0 0.0

340 2.5
I 0.0
0 0.0
0 0.0

0 0.0
0 0.0

1237 29.2
0 0.0

62 0.4
70 0.3
98 2.1
57 0.7

688 39.7
I 0.0
2 0.5

10 0.0

11 0.1

43983 2079 100.0



Table 24 continued.

Species NDC-7-1

f/ 3 „-X f/m3

NDC-7-5

sx

SDC.5-1

4/m3 s„- X 0/m3

SDC.5-2

an s Cl-CS
sn s Cd

Total
Dry ut (mg/m3)
Dry ut (ug/individual)

Copepod naupl ii
Cyclopoid copepods

~C clops spp. Cl"C5
Cyclops bicuspidatus thomasi C6
Cyclops vcrnalxs C6

.Tropocyclops prasinus mexic
Tropoc~clops yrasxnus mexxc

Calanoid copepods
D pton s spp. Cl-Ci
Drepto s asblandi Cd
Dropt s t . Cd
Dtapto s ea* ensis Cd~f E
Daaptolbbus sxcVlss C6
Pp'scb s lac st is Cl-C5

Eurytcmora affinis Cl-C5
Furytemora affxnxs C6
L a. I...cr s Cl-Ci
L eccl. nss ncror s Cd

Harpactacotd copcpods
Cantl>ocamptus spp. Cl-C5
Conti>ocsmptus spp. C6

Cladocerans
Rosmina lonpirostris
Ceriodaphnsn quadrangle
Ch~dorus sphaer fcus
Daphnra galeata mendotae
Daphnis rctrocurva

E bos ta. oreoonl
II lopedt ptbber a
kept dora ktndttt
p*lppllc os italo las

Rotxfers
Asplanchna spp.

6268 37

3850 136
60 4

0 0
377 . 12

1047 356

329 92
0 0

307 82
0 0
0 0

410 130
0 0

2656 151
28 28

0 0
0 0

11.4

7.0
0.1
0.0
0.7
1.9

0.6
0.0
0.6
0.0
0.0
0.7
0.0
4.8
0.1
0.0
0.0

0 0
0 0

11850 1399
0 0

135 5
103 38
710 19
232 92

26401 7227
11 ll

358 35
46 18

0.0
0.0

21.5
0.0
0.2
0.2
1.3
0.4

47.8
0.0
0.6
0.1

43 43 0.1

55223 9058 100.0

2964 '11
7122

556
16

387
2803

9250
48

1055
64

8
, 2210

80
201

81
0
0

1981
0
0

540
1677
645

7768
0

81
16

371

385
70

0
30

277

149
0

132
0
8

349
48
39
17
0
0

0
0

265
0
0

43
201

51
60

0
16
0

39925 1026

7.4

17.8
1.4
0.0
1.0
7.0

23.2
0.1
2.6
0.2
0.0
5.5
0.2
0.5
0.2
0.0
0.0

0.0
0.0

5.0
0.0
0.0
1.4
4.2
1.6

19.5
0.0
0.2
0.0

0.9

100.0

2481 130 10.4

2146
51
12

242
746

240 9.0
37 0.2
12 0.1
67 1.0
16 3.1

799 27 3.3
0 0 0.0

148 21 0.6
0 0 0.0
0 0 0 0

238 15 1.0
0 0 0.0

336 43 1.4
7 7 0.0
0 0 0.0
0 0 0.0

0 0 0.0
0 0 0.0

7642 1509 32.0
7 7 0.0

158 39 0.7
74 10 0 3

168 70 0.7
102 38 0.4

8340 1463 34.9
0 0 0.0

176 7 0.7
15 1 0 ~ 1

7 7 0.0

23906 501 100.0

2684

3606
169

, 92
'423
993

1155
0

151
10

9
496

0
672

28
0
0

6304
0

75
121
729
274

14194
0

288
0

18

32491

322

160
6

34
61
33

149
0

24
10

9
12
0

52

8.3

11.1
0 '
0.3
1.3
3.1

3.6
0.0
0.5
0.0
0.0
1.5
0.0
2.1

1052
0
3

24
13
93

829
0

56
0

18

1251

19.4
0.0
0.2
0.4
2.2
0.8

43.7
0.0
0.9
0.0

0.1

100.0

8 0.1
0 0 0
0 0.0

0.0
0.0



Table 24 continued.

Species SDC-7-1

0/m> sg X 8/m3

SDC-7-5

Copepod nauplii
Cyclopoid copepods

~C clops spp. Cl-C5
Cyelop- h sp d.t s tho si C6
Cyclops em. l s Ce

TropocycTops prosinus mexicanus Cl-C5
Trop ~clops pr. stn s nestaanns 66

Calanosd copcpods
Diaptom«s spp. Cl-C5
D pto s shl ndi C6

D pto sacro c s s C6r d a~
Dsaptomus s<cxl<s C6
Epfscl«<ra lacustris Cl-C5
fipischura lacustrzs C6
Eurytcmora affinrs Cl-C5
Eurytemora affin)s C6
Lsmnocalanus macrurus Cl-C5
Limnocalanus macrurus C6r rHarpactico<d copcpods
Canthncamptus spp. Cl"C5
conrhoc~ts . pp. 66

Cladocerans
Bosmina lonpirostrisr rc.rt d. pint. r< sdrann ln
Chydot s sph.'trerlc e

Da~hn<a galeata mcndotae
Daphnis retrocurva
Draphanosoma leuchtenbergianumrEubosmrna corcnoni
Ho loped rum gabberum
Laptodor. k ndt 11
P I yplle s ped c l s

Rotxfers
Asplanchna spp.

Total
Dry Mt (mg/m3)
Dry «t (ug/individual)

3558 189

1402 92
35 35

0 0
137 . 74
204 77

202 55
0 0

124 40
0 0
0 0

89 5
0 0

1195 236
0 0
0 0
0 0

0 0
0 0

24587 4&44
0 0
ll 11
90 27

243 201
165 25

7116 1726
. 11 ll
132 15

11 11

9.1

3.6
O.l
0.0
0.4
0.5

0.5
0.0
0.3
0.0
0.0
0.2
0.0
3.0
0 '
0.0
0.0,
0.0
0.0

62.6
0.0
O.O
0.2
0.6
0.4

18.1
0.0
0.3
0.0

0 0 0.0

39311 3194 100.0

2&24 467 6.5
" 5427

1506
18

300
2943

12115
179

1526
412

0
.1336

65
112

29
0
0

0
0

1836
0
0

1025
3268

521
7443

28
94

9

458 12.5
151 3.5

18 0.0'7 0.7
39 6.8

732 27.9
24 0.4

462 3.5
122 0.9

0 0.0
136 3.1

27 0.1
35 0,3
10 0.1

0 0.0
0 0.0

0 0.0
0 0.0

216 4.2
0 0.0
0 0.0

233 2.4
597 7.5

98 1.2
1945 17.1

9 0.1
2 0.2
9 0.0

416 48 1 0

43434 2858 100.0



Table 24 continued. Rare taxa and taxa counted as species at genus stations in September, 1976.

Taxa Station 0/m3 S-x

Nesocyclops edax C6
Kurycercus lamcllatus
Furycercus lamellatus
Euryccrcus lamellatus
M crothrtx 1 c trcote
Alona spp.
Alona spp.
Alone spp.
Alone spp.

DC-5
DC-1

NDC.5-1
SDC.5-1
SDC.5-1

DC-1
DC-2

NDC.5-1
NDC.5-2

8
16
9
4
7

23
7

19
10

8
0
9
4
7

23
7

19
10

0.0
O.l
0.0
0.0
0.0
0.1
0.0
O.l
0.0
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TABLE 25 Comparison of the density of zooplankton (number per cubic
meter) measured ln the April major surveys before and after the start
of plant operation, using the Mann-Whitney U-test. Two operational data
values (April/75 and April/76) are available for each comparison, as
well as 2 to 4 preoperational values. See Table 29 for the preopera-
tional years included. The taxonomic categories used above are not all
mutually exclusive.

Taxon
Zones

1 2 3 4 5 6 7 8 1-8

Copepod nauplii
Cyclopoid Cl-6
Calanoid C1-6

Cladocerans

NS * * NS 6

i
NS * NS NS +. NS * NS 3

NS NS NS NS NS NS NS NS 0

Cyclopoid Cl-5

Cyclops spp. C6

Daaptomus spp. Cl-5

Diaptomus spp. C6

Bosmina longw'osis
'Daphnia spp.

0 2 1 1 2 1 2 9

NS NS NS NS NS NS NS NS 0

NS NS NS NS NS NS NS NS 0

NS * NS NS * NS NS NS 2

NS * NS * NS * NS NS 3

0 2 0 1 1 1 0 0 5

Total zooplankton * * * * * * NS

* significant difference, p<,05
NS not significant

not tested
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TABLE 26. Comparison of the density of zooplankton (number per cubic
meter) before and ofter the start of plant operation in four of the
minor survey months, using the Mann-Whitney U-test. Two operational
years are available for each comparison, as well as 2 to 4 preoperational
values. See Tables 30 and 31 for the preoperational years used. The
taxonomic categories used below are not all mutually exclusive.

Taxon Ma

Month

June Au ust Se tember

Copepod nauplii
Cyclopoid Cl-6
Calanoid Cl-6
Cladocerans

NS

NS

NS NS

NS

NS

NS

NS

NS

NS

NS

Cyclopoid Cl-5

Cpolops spp. C6

Diaptomus spp. Cl-5

Bosmina loner osis
Daphnia spp.

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

Total zooplankton NS NS

* significant different, p<.05

NS not significant
— taxon not tested
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TABLE 27. Comparison of the density of zooplankton (number per cubic
meter) measured in the July major surveys before and after the start
of plant operation, using the Mann-Whitney U-test. Two operational
data values (July/75 and July/76) are available for each comparison,
as well as 2 to 4 preoperational values. See Table 29 for the pre-
operational years included. The taxonomic categories used below are
not all mutually exclusive.

Taxon 1 2 3 4

Zones

5 6 7 8 1-8

Copepod nauplii
Cyclpoid C1-6

Calanoid C1-6

Cladocerans

NS NS NS NS NS NS NS NS 0

NS * NS NS * NS NS * 3

* NS NS NS NS NS NS NS 1

NS NS NS NS NS NS NS * 1

1 1 0 0 1 0 0 2 5

Cyclopoid C1-5

Cyclops spp. C6

lhaptomus spp. Cl-5

Diaptomus spp. C6

Bosmina 2ongiz ostri s

Daphnia spp.

NS * NS NS * NS . NS * 3

* * * NS NS NS NS NS 3

NS * NS NS *,'S NS NS 2

NS * NS * NS NS NS NS 2

NS NS NS NS NS NS NS * 1

1 . 4 1 1 2 0 0 2 11

Total zooplankton NS NS NS NS NS NS NS * 1

* significant different, p<.05

NS not significant
— taxon not tested



TABLE 28. Comparison of the density of zooplankton (number per cubic
meter) measured in the October major surveys before and after the start
of plant operation, using the Mann-Whitney U-test. One operational
data value (Oct./75) is available for each comparison, as well as 2 to
3 preoperational values. See Table '32 for the preoperational years used.
The taxonomic categories used below are not all mutually exclusive.

Taxon 1 2

Zones

3 4 5 6 7 8 1-8

Copepod nauplii
Cyclopoid C1-6

Calanoid CL-6

Cladocerans

NS NS NS NS NS * * — 2

* NS NS NS NS NS NS — 1

* NS NS NS NS NS NS — 1

NS * * NS NS NS NS — 2

2 1 1 0 0 1 1 — 6

Cyclopoid Cl-5

Cyclops spp. C6

Diaptomus spp. C1-5

Diaptomus spp. C6

Bosmina longi2;osis
Daphnia spp. * * * NS * NS NS — 4

* NS NS * NS NS NS — 2

NS * NS NS NS NS NS - 1

NS NS * NS NS * NS — 2

NS NS NS NS NS NS NS — 0

NS NS NS NS NS NS * — 1

2 2 1 1 1 1 - 10

Total zooplankton NS NS * NS NS NS NS — 1

significant difference, p<.05

NS not significant
- taxon not tested
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TABLE 29. Years of data available for the U-tests comparing zooplankton
densities before and after the start of plant operation (marked by the
vertical dotted line), for tHe months of April and July.

TGxon 72 73

Year

7C I 75 76

Copepod nauplii
Cyclopoid Cl-6

Calanoid Cl-6

Cladocerans

I

+ I +

+ '
I

+ I +

+ '
I

+

Cyclopoid Cl-5

Cyclops spp. C6

Diaptomus spp. Cl-5

Diaptomus spp. C6

Bosmina louie osis
Daphnia spp.

I

I

I

+ I + +

+ ' +
I

+ I + +

+ ' +
I

+ I + +

+ + +
I

Total zooplankton
I

+ I +
I

+ data for all zones available and used in analyses
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TABLE 30, Years of data available for the U-tests comparing zooplankton
densities before and after the start of plant operation (marked by the
vertical dotted line), for the months of May, June and August.

TcLcon

Copepod nauplii
Cyclopoid C1-6

Calanoid Cl-6
Cladocerans

Cyclopoid C1-5

Cyclops spp. -C6

Diapfomus spp. Cl-5

Diaptomus spp. C6

Bosmina Eongizos~s
Daphnia spp.

Total zooplankton

72 73

Year

74 75 76

I

+ +I

+' +

+ I +
I

+ I +
I

I

I

I

+ +I

+ I +

+ I +
I

+ I +

+
I

+I

+ I +
I

I

I

I

I
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TABLE 31. Years of data available for the U tests comparing zooplankton
densities before and after the start of plant operation (marked by the
vertical dotted line), for the month of September.

TGxon

Copepod nauplii
Cyclopoid Cl-6
Calanoid Cl-6

Cladocerans

71 72 73

Year

75 76

I

+ I +
I

+ I +

+ I +
I

+ I +

Cyclopoid Cl-5

Cyclops spp. C6

Diaptomus spp. Cl-5

Duzptomus spp. C6

Bosmina longiz os8ms

Daphnia spp.

I

I

I

+ I +

+ I +
I

+ I +

+ '
I

+ I +

+ I +
I

Total zooplankton
I

+ I +
I

I
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TABLE 32. Years of data available for the U-.tests comparing zooplankton
densities before and after the start of plant operation (marked by the
vertical dotted line}, for the month of October.

TGxon

Copepod nauplii
Cyclopoid Cl-6

Calanoid Cl-6

Cladocerans

71 72 73
Year

74 75 76

I

I

I +
I

I

+
I

I

Cyclopoid Cl-5

Cyclops spp. C6

Diaptomus spp. Cl-5

Diaptomus spp. C6

Bosmina lonpw osis
Daphnia spp.

I

I

+ I +
I

+ I +

+ I +
I

+ I +

+ I +
I

+ I +

Total zooplankton

I r,

I

+ I +
I



Phytoplankton



Environmental Operating Report — July-December 1976

PEYTOPLANKTON

ENTRAINMENT —Ronald Rossmann

The Environmental Technical Specifications for the Donald C. Cook
Nuclear Plant require an assessment of phytoplankton abundance, viability,
and species composition to be made on a monthly basis on samples collected
in early morning, at mid-day, and in late evening. To this end, samples
are collected at morning twilight, noon, and evening twilight from the
intake and discharge forebays. Samples for microscopic counting are
collected in duplicate and those for viability studies in triplicate.
This report discusses the results of microscopic counting for January
through May 1976 and viability studies for July through November 1976.
Included within this report is a comparison of the extraction efficiency
of chlorophyll by two different techniques. The first, the one currently
employed, uses sonification to break up phytoplankton cells during ex-
traction in 90% acetone. The second utilizes a tissue grinder to break
up the cells during extraction into the acetone. The greater efficiency
of the second method warrants this change in our methodology.

Dis osition of Sam les Collected

An effort was made to adhere to the Technical Specifications for
phytoplankton entrainment. In the semi-annual report for January-
June 1976, a table was included showing the dispostion of all samples
for microscopic counting. Table 1 i's an update of that table. Of
the 132 required samples for the period of January through November 1976,all samples were collected. Of these, the January through May samples
have been counted with the exception of the January morning twilight
discharge A replicate. This one was lost due to sample preparation prob-
lems. For the field season of 1976, no plume samples were required
because of a change in the Technical Specifications.

Of the 120 samples required for viability analysis, all were
collected for the period of July 1976 through November 1976. Of these,
three samples were lost during analysis. These samples are: 1) one
intake replicate for morning twilight in July, 2) one intake replicate
for the evening twilight incubated samples in September, and 3) one
discharge replicate for the noon samples in September. All analyses
of these samples are complete. In addition to the required samples,
18 extra samples were collected in July for a time variation 'study; 9
extra samples" were collected in September for a comparison of sample
preparation by grinding and sonification; and 27 extra samples in
November for continuation of the grinding versus sonification study.
Three of these last 27 were lost during analysis.



Ph to lankton Numbers and S ecies

Phytoplankton abundance and species composition data are sum-
marized in Table 2. Only major groups are presented here. The diatoms
were dominant fox those months of 3.976 reported here. Por 1976,
phytoplankton mean tota3. numbers were lass than those for the same
period of 1975. A spring bloom did not occur as it had in, 1975. Lake
warming in 1976 was about one month ahead of that in 1975 (Table 3).
This appears to be responsible for differences noted between the two
years.

Figures 1 through 9 illustrate the monthly means and associated
standard errors for 1975 and 1976. Xn general, spring blooms axe less
pronounced, numbexs of cells are less, and blooms and declines of the
population for each major phytoplankton group are earlier in 1976
than 1975. Specifically the following observations have been made:
coccoid blue-green algae axe lower in May 1976 than May 1975; fila-
mentous blue-green algae are higher in April 1976 than April 1975;
the summer bloom of filamentous blue-green algae occurs in May in
1976 rather than in June as in 1975; the coccoid green algae summer
bloom appears to be starting in May in 1976 rather than in June as
in 1975; filamentous green algae axe higher in May 1976 than May 1975
which may be indicative of an early bloom in 1976; flagellates (mostly
green algae) are higher in Pebruaxy 1975 than February 1976 and lower
in April 1976 than April 1975 which suggests that their spring bloom
is delayed or suppressed and that the increase in June 1975 is equiva-
lent to the greatly accentuated increase in May 1976; centric,diatoms
are lower in February 1976 than February 1975 with either no or a
late spring bloom; centric diatoms had a winter bloom in December 1975
and January 1976; pennate diatoms are fewer in February, March, and
May of 1976 than those months of 1975; they may have had a suppressed
early spring bloom in April 1976 rather than the clearly evident bloom
in May 1975; they had a winter bloom in January,1976; others, which axe
primarily coccoid green algae, are higher in Pebruary 1976 than February
1975; total phytoplankton are lower in concentration in February, March
and April of 1976 than during those months of 1975; and a winter bloom
during January 1976 is evident. Though many major differences exist in
January through May between 1975 and 1976 samples, these should not be
interpreted to be plant-induced. Xnstead, they appear to be related to
an early warming of Lake Michigan in 1976.

Comparison of 1976 with 1975 diversities and numbers of forms shows
the two years to be distinctly different. Xn 1976",'ean diversities are
slightly highex and numbers of forms axe distinctly higher than those
of 1975. These differences axe either the result of the early warming
of the lake in 1976 and/or the increased experience of our technicians in
counting phytoplankton and/or a real increase in the number of forms
present. More data are necessary to draw any further conclusions about
the differences observed between 1975 and 1976.



Viabilit of Ph to lankton

Phytoplankton viability, expressed as the ratio of phaeophytin a
to chlorophyll a, is summarized in Table 5. This table not only contains
the intake and discharge mean concentrations for each sampling period
but also a Student's 0-test of the differences between these means for
each sampling period. For the period of July through November 1976,
a significant (0.05 level of significance} between intake and discharge
occurred three times out of a possible 20 or 15 percent of the time.
Of these occurrences, two showed an increase in 'the ratio and one a
decrease. Of those that showed an increase, one was an incubated sample.
Thus these data illustrate a possible minor plant effect which inhibited
phytoplankton growth in 10. percent of the samples and stimulated growth
in 5 percent of the samples.

Grindin Versus Sonification of Sam les
7

Sonification was chosen as the technique to break up phytoplankton
cells for extraction of the cell contents. A recent comparison between
grinding and sonfication for sample preparation suggests that this was
the wrong choice and that the samples should be ground using a tissue
grinder to break up the cells. A comparison of these sample prepara-
tion alternatives was made in both September and November of,1976. In
September, three sets of samples were collected in triplicate. One
set served as a control; the sample was simply extracted into 10 ml
of 90% acetone. The second set was handled as normal; that is, soni-
fication in 10 ml of 90% acetone for 45 seconds. The last set was
ground for three minutes with a tissue grinder in 10 ml of 90% acetone.
Table 6 contains the results of this study. Using a Student's 0-test
to compare the ground to sonified samples, significant differences
between the two preparation methods were found. Chlorophyll a and
chlorophyll c were higher in the ground sample set. This study was
alarming enough to warrant a second study.

Because of the apparent incomplete extraction of the chlorophylls
from samples prepared by sonification, a second set of samples was
collected in November 1976 to further investigate the problem. These
samples were divided into six groups: 1) a control set with no prepa-
ration, 2) a set that was sonified for a period of 45 seconds in an
ice bath, 3) another set that was sonified in an ice bath for 45
seconds and shaken vigorously, 4} a fourth set that was sonified for
three minutes in an ice bath, 5} a set that was ground for three minutes,
and 6) a last set that was ground for three minutes in an ice bath.
With the .hope that chlorophyll a and chlorophyll c concentrations
similar to those for ground samples could be obtained by either increas-
ing the sonification time or by vigorous shaking, three different
groups were sonified. When the first group was ground for three min-
utes, some of the samples warmed considerably. Because some of the
chlorophyll may have been destroyed due to this heating, a second set
was ground in an ice bath to prevent this problem. Table 7 contains



the results of this study.

At this time, no judgment can be made about the variability of
chlorophyll b extraction with sample handling technique because the
phytoplankton possessing this chlorophyll, green algae, were not
abundant when these samples were collected. Sonification, with shaking,
and grinding yielded the" highest mean chlorophyll a concentrations.
Grinding increased the extractability of chlorophyll c. The control
and the sonified (45 sec.) gave the highest phaeophytin a yields. Use
of an ice bath for grinding decreased the amount of phaeophytin a
measured. Sonification with shaking and a longer sonification time
decreased the amount of phaeophytin a extracted. The lowest phaeo-
phytin a to chlorophyll a ratio was obtained from samples ground in an
ice bath. Using a Student's 0-test to determine what significant
differences exist between our current technique of sonifying for 45
seconds versus our proposed technique of grinding for 3 minutes, signi-
ficant (0.01 level of significance) differences between the two were
found. Both chlorophyll a and chlorophyll c are extracted more com-
pletely using the grinding technique of sample preparation. Differences
between these two sets of samples is believed to result from incomplete
destruction of diatom tests and release of cell contents during sonifi-
cation and from preferential extraction of cell contents from dead or
dying phytoplankton when the samples are sonified. Because of these
results, samples will be ground beginning in January 1977. This is
warranted because a greater and more consistent recovery of the chloro-
phylls and less degradation of chlorophyll a to phaeophytin a will be
obtained. This will permit a more accurate assessment of phytoplankton
viability. Additional comparisons between sonified and ground samples
in an ice bath will be made to more completely document this extraction
problem.

Time Variation of Sam les

Eighteen samples were collected in the intake forebay during a
five-minute time span to investigate whether or not significant natural
variations in phytoplankton viability occurred during sampling due to
patchiness of the phytoplankton. These were collected in July 1976.
These samples were arranged into six groups of three consecutive
samples, yielding six cases.

Figures 10 through 14 summarize the variability of the six cases
representing the collection time span of. five minutes, Standard error
bars are associated with each mean. For chlorophyll a, case 3 is
lower than case 1. Chlorophyll b for case 6 is relatively high.
Chlorophyll c for case 3 is lower than that of case 5. Phaeophytin a
and the phaeophytin a/chlorophyll a ratio are lower for case 1 relative
to cases 5 and 6. Therefore, within a five-minute time period, it is
possible to collect two groups of samples that are different. This
implies that heterogeneity exists in samples collected during our
normal 15 to 30-minute collection period in the intake and discharge
forebays. However, a confirmation of this phenomenon using the grind-
ing technique for sample preparation is necessary and will be attempted



in the future.

Conclusion

1) Phytoplankton concentrations are lower in 1976 and 1975.
2) Spring and summer phytoplankton blooms occur earlier in 1976

than 1975 and/or are not as pronounced.
3) A winter bloom of diatoms occurred.
4) Lake Michigan warmed faster in 1976 than 1975.
5) Diversity and numbers of forms counted is greater in 1976 than

1975 reflecting the increased experience of the laboratory
technicians who count our samples, and/or early warming of the
lake in 1976 and/or a real increase in the number of forms
present.

6) A significant difference between intake and discharge viability
was found in 15% of the cases, in the months of July through
November 1976. Ten percent were decreases and 5 percent were
increases in viability. These may represent phytoplankton
patchiness and not a plant effect.

7) Starting in 1977, samples for viability analysis will be ground
in an ice bath with a tissue grinder.

8) Variations in chlorophyll and phaeophytin occur within a five-
minute period possibly as a result of phytoplankton patchiness.

9) No clearly defined plant impact of the phytoplankton was noted
for the period of July through November 1976.



LAKE SURVEY DATA — John C. Ayers

During the -1976 field season major seasonal surveys were carried
out over the full 36-station sampling grid in April, July, and October.
Monthly short surveys over the 11-station reduced sampling grid were
carried out in May, June, August, and September.

All of the samples from 1975 have been processed and the data ana-
lysed. Results of the 1975 short surveys were reported in the Enrivon-
mental Operating Report covering January through June 1976. A part of
the results of the major seasonal surveys of 1975 are reported in this
EOR. Samples from the surveys of 1976 have been processed through Sept-
ember and the complete data of April through June (and the short survey
stations of July) are available.

Data reduction is now computerized, and data of 1972 and 1973"have
been reworked. The seasonal abundances of the major algal groups in 1972
through 1975 are reported here.

Missin Data

In October 1976 high wind and sea conditions prevented the taking
of samples at stations DC-6, NDC-4-4, SDC-4-4, and SDC-7-5.

Dominant and Codominant Ph toglankters

In each phytoplankton sample one species or group is typically
present in substantially greater numbers than the others. We have called
these species or groups "dominant." In many samples one or more species
or groups will come close to matching the numbers of the dominant form;
we have called these slightly less abundant species or forms "codominants."

Consideration of t'e dominant and codominant forms in the seasonal
surveys of 1972 through 1975 (Table 8) shows normal variation in the
dominants and codominants, rather than any effect of Cook Plant Operation.

The Aprils of all four years showed the spring dominance of diatoms
and flagellates which is expected.

In July of operational 1975 the forms having more than one occur-
rence as dominant or codominant were two forms of green algae, one blue-
green, and flagellates. In preoperational July 1974 forms having multiple
occurrences as dominants were a diatom, a blue-green, and flagellates.
In July 1973 the multidominant forms were four diatoms and flagellates.
In July 1972 multidominant forms were four diatoms, one green alga, one
blue-green, and flagellates. If there is anything of significance in the



sequence of summer dominants, it is the pronounced drop in diatom domi-
nance between the preoperational years 1973 and 1974, Table 5 of Appen-
dix B-2 of the Cook environmental Operating Report covering January-
June 1976 shows blue-greens moving into dominance in August, September,
and October of preoperational 1974, a condition which repeated in opera-
tional 1975. In July 1975 the diatoms crashed a month earlier than usual,
a condition well within the range of normal variation.

In the Octobers of, the four years the multidominants were: 1972,
two blue-greens, a 'diatom, and flagellates; 1973, two diatoms and flagel-
lates, 1974, three blue-greens, a diatom, and flagellates: and '1975,
two blue-greens, a diatom, and flagellates. Of this series, the perhaps-
significant things are that blue-greens were not dominant or codominant
in October 1973 while they were in all the other years (whether preopera-
tional or operational), and that the multidominants of operational 1975
were the same as in preoperational 1972.

Inner-Outer Gra hica1 Com arisons

Johnston (1973, pp. 14-17) illustrated, with benthos data, a method
for comparing seasonal abundance of organisms in the central region of the
Cook Plant survey area with those in the reference regions for each of
three depth zones (0-8 m, 8-16 m, 16-21 m) of the area; this method is
here applied to the phytoplankton of the seasonal surveys of preoperation-
al 1972-1974 and operational 1975.

The method consists of dividing the survey stations into groups
according to depth zones and proximity to the plant, Stations less than
two miles north or south of a central transect extending seven miles
from the Cook Plant perpendicular to shore are defined as the "inner"
stations which might be affected by plant operation. Stations two miles
or more north or south of the plant are defined as north and south refer-
ence regions or (lumped together) as the "outer" stations. Zero-to-8 m

depths are designated "Zone O" ; 8 to 16 m as "Zone 1"; and 16 to -24 m
as "Zone 2." Por each depth zone there are inner and outer station
groups.

The means and standard errors of phytoplankton abundances at each
depth-zone-and-station-group combination are plotted on a time axis. By
this method the biological situation can be, followed through successive
years and judgment of the effect of plant operation can be made on the
bases of temporal (preoperational vs. operational) variations and spatial
(inner vs. outer) variations in phytoplankton abundances.

The phytoplankton abundances used are: total cells per ml and the
nine major algal groups of the phytoplankton summary table (Table 9),
coccoid blue-greens, filamentous blue-greens, coccoid greens, filamentous
greens, flagellates, centric diatoms, pennate diatoms, desmids, and other



algae. The use of algal major groups instead of individual species by-
passes difficulties stemming from inability to always identify to species,
and is justifiable on the basis that members of each group have more or
.less similar functions in the ecosystem.

The depth zones and station groups used are:

De th zone Outer station rou

0 to 8m DC-0
DC-1
NDC-.5-0
NDC-.5-1
NDC-.5-2
NDC-1-0
NDC»1-1
SDC-.5-0
SDC-,5-1
SDC«.5-2
SDC-1-0
SDC-1-1

NDC-2-0
NDC-2-1
NDC-4-0
NDC-4-1
NDC-7-1
SDC-2-0
SDC-2-1
SDC-4-0
SDC-4-1
SDC-7-1

8 to 16 m DC-2
NDC-1-2
SDC-1-2

NDC-2-3
NDC-7-3
SDC-2-3
SDC-7-3

16 to 24 m DC-3
DC-4

NDC-4 3
NDC-7-5
SDC-4-3
SDC-7-5

In general, the station groups are well represented in the several
surveys but inclement weather, construction dredges, on station locations,
failure of sample preservation, sample breakage, and (in one survey in
1972) accidental omission of stations have resulted in differing numbers
of station data being available (N in Table 9).

Table 9 presents, for the seasonal surveys of preoperational 1972
through 1974 and operational 1975, the means, standard errors, and num-
bers of cases of total cells per ml and nine major groups of phyto-
plankton. These are graphed in Figures 15-28 with error bars showing
plus and minus one standard error. Data points for each month are
slightly offset to avoid overlap, and an arrow rising from the horizontal

. axis indicates beginning of plant operation in early 1975.

The graphs bring out annual variations in abundances much more
clearly than do tabulations of abundances, but even more importantly,



they very consistently show a pronounced parallelism between the curves
for inner (near the plant) and outer (away from the plant) station
groups. In most of the cases the difference between inner and outer
means was less than three standard errors. In only two cases were the
differences-great enough to possibly be truly detectable; these were:
total algae in zone 2 in April 1975 and centric diatoms in zone 2 in
April 1975. It is to be noted that zone 2 is well offshore from the
plant, and that this difference was not present in zones 0 or 1 much
nearer the plant.

There was no consistent difference in numerical superiority between
means of inner and outer station groups in the preoperational years or
in operational 1975.

Coccoid blue-greens, which increased notably in October 1975, were
also notably increased in preoperational October 1974. Coccoid greens
which increased in zones 0 and 1 in July of operational 1975 had been
equally high in these zones in preoperational July 1973. Filamentous
blue-greens increased in all three zones in July of 1975 but in each
zone the increase was greater in the outer group of stations away from
the plant.

There is no evidence from the spatial (inner vs. outer) or temporal
(preoperational vs. operational) abundances of ten phytoplankton cate-
gories that operation of Cook Plant has had any adverse impact upon the
phytoplankton of the region.

Very low numbers of phytoplankton in July 1972, the first month of
use of the Sanford, 'Sands, and Goldman (1969) settle-freeze method of
phytoplankton preparation) have been doubted in previous reports as
representing unfamiliarity with the method. That this may not be the
case is strongly suggested by similar low numbers in July 1975 and by
virtually identical diatom crashes in the Julys of 1972 and 1975.
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Figure 1. Density (cells/ml) of co'ccoid blue-green algae in entrainment samples,
February, 1975 - May, 1976.
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Figure 2. Density (cells/ml) of filamentous blue green algae in entrainment
samples, February, 1975 - May, 1976.
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Figure 3. Density (cells/ml) of coccoid green algae in entrainment samples,
February, 1975 - May, 1976.
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Figure 4. Density (cells/ml) of filamentous green algae in entrainment samples,
February, 1975 - May, 1976.
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Figure 5. Density (cells/ml) of flagellated algae in entrainment samples,
February, 1975 - May, 1976.
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Figure 6. Density (cells/ml) of centric diatoms in entrainment samples,
February, 1975 - May, 1976.
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Figure 7. Density (cells/ml) of pennate diatoms in entrainment samples,
February, 1975 - May, 1976.
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Figure 8. Density (cells'/ml) of other algae in entrainment samples, February,
1975 - May, 1976.
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Figure 9 Density (cells/ml) of total phytoplankton in entrainment samples,
February, 1975 - May, 1976.
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Figure 10. Chlorophyll a concentrations measured in 6 groups of 3 consec-
utive samples, formed fiom a set of 18 samples drawn in suc-
cession from the intake forebay during a 5-minute period.
The mean-.+ standard error is plotted for each group of 3.
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Figure 11. Chlorophyll b concentrations measured in 6 groups of 3 con-
secutive samples, formed from a set of 18 samples drawn in
succession from the intake forebay during a 5-minute period.
The mean - standard error is plotted for each group of 3.+
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pigure 12. Chlorophyll c concentrations measured in 6 groups of 3 con-
secutive samples, formed from a set of 18 samples drawn from
the intake forebay during a 5-minute period. The mean + stan-
dard error is plotted for each group of 3.
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Figure 13. Phaeophytin a concentrations measured in 6 groups of 3 con-
secutive samples, formed from a set of 18 samples drawn in
succession from the intake forebay during a 5-minute period.
The mean 8'tandard error is plotted for each group of 3.
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Figure 14. Variation of the phaeophytin a to chlorophyll a ratio during
a 5-minute sampling period for 6 groups of 3 consecutive
samples, formed from a set of 18 samples drawn in succession
from the intake forebay. The mean + standard error is
plotted for each group of 3.
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FIGURE 15. Mean density of coccoid blue-green algae (cells/ml) in zones
0-2, determined in the major surveys of 1972-1975 (April, July, October).
The bars show th'e standard error; see Table 9 for sample sizes.
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FIGURE 17, Yean density of coccoid green algae (cells/ml) in zones 0-2,
determined in the major surveys of 1972-1975 (April, July, October). The'ars show the standard error; see Table 9 for sample sizes.
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FIGURE 18. Mean density of filamentous green algae (cells/ml) in zones
'0-2, determined in the major surveys of 1972-1975 (April, July, October).
The bars show the standard error; see Table 9 for sample sizes.
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FIGURE 19. Mean density of flagellates (cells/ml) in zones 0-2, deter
mined in the major surveys of 1972-1975 (April, July, October). The
bars show the standard error; see Table 9 for sample sizes.
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FIGURE 20. 5fean density of centric diatoms (cells/ml) in zone 0, deter-
mined in the major surveys of 1972-1975 (April, July, October). The
bars show the standard error; see Table 9 for sample sizes.
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FIGURE 21. Mean density of centric diatoms (cells/ml) in zone 1, deter-
mined in the major surveys of 1972-1975 (April, July, October). The bars
show the standard error; see Table 9 for sample sizes.
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PIGURE 22. Mean density of centric diatoms (cells/ml) in zone 2, deter-
.mined in the major surveys of 1972-1975 (April, July, October). The bars
show the standard error.: see Table 9 for sample sizes.
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FEGURE 23. Mean density of pennate diatoms (cells/ml) in zones 0-2,
determined in the major surveys of '1972-1975 (April, July, October).
The bars show the'tandard error; see Table 9 for sample sizes.
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FIGURE 24. Mean density of desmids (cells/ml) in zones 0-2, determined
in the major surveys of 1972-1975 (Aoril, July, October). The bars
show the standard error; see Table 9 tor sample sizes.
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PIGURE 25. Mean density of other algae (cells/ml) in zones 0-2, deter-
mined in theimajor surveys of 1972-1975 (April, July, October). The bars
.shov the standard error; see Table 9 for sample sizes.
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FIGURE 26. Mean density of total algae (cells/ml) in zones 0, deter-
mined in the major surveys of 1972-.1975 (April, July, October). The

~ bars show the standard error; see Table 9 for sample sizes.
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FIGURE 27. Mean density of total algae (cells/ml) in zone 1, determined
in the major surveys of 1972-1975 (April, July, October). The bars show
the standard error; see Table 9 for sample sizes.
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TABLE 1. Completeness of samples for microscopic counting (2/75 through 11/76),

Month and Sample Not Collected Lost

SAMPLE STATUS

Not Yet Counted But
Counted Not Yet Available Complete

Pebruary 1975
Evening Twilight

Morning Twilight

Noon

Plume

IB.
DB
IB
DB
IB
DB

IA
DA
IA
DA
XA
DA

March 1975
Evening Twilight

Morning Twilight

Noon

Plume

IB
DB
XB
DB
IB
DB

IA
DA
IA
DA
IA
DA

April 1975
Evening Twilight

Morning Twilight

Noon

Plume

XB
DB
IB
DB

'B

DB
PB

XA
DA
IA
DA
XA
DA
PA

May 1975
Evening Twilight

Morning Twilight

Noon

Plume

IB
DB
IB
DB

XB
DB
PB

IA
DA
IA
DA
IA
DA
PA

June 1975
Evening Twilight

Morning Twilight

Noon

Plume PA PB

IA IB
DA DB
IA IB
DA DB
XA IB
DA DB

A and B are replicate designations
I is Intake
D is Discharge
P is Plume



TABLE 1 continued.

40

SAMPLE STATUS

Month and Sample Not Collected Lost
Not Yet
Counted

Counted But
Not Yet Available Complete

July 1975
Evening Twilight

Morning Twilight

Noon

Plume PA PB

XA XB
DA DB
IA IB
DA DB
IA IB
DA DB

August 1975
Evening Twilight

Morning Twilight .

Noon

Plume PA PB

XA IB
DA DB

XA IB
DA DB
IA IB
DA DB

September 1975
Evening Twilight

Morning Twilight

Noon

Plume

XB
DB

IA
DA
XA IB
DA DB
IA XB
DA DB
PA PB

October 1975
Evening Qrilight

Morning Twilight

Noon

Plume PA PB

XA IB
DA DB
IA IB
DA DB
IA IB
DA DB

November
Evening Twilight

Morning 'Drilight

Noon

Plume PA PB

XA IB
DA DB

IA IB
DA DB

XA IB
DA DB

1
A and B are replicate designations
I is Intake
D is Discharge
P is Plume



TABLE 1 continued.
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SAMPLE STATUS

Month and Sample Not Collected Lost
Not Yet
Counted

Counted But
Not Yet Available Complete

December 1975
Evening Twilight

Morning Twilight

Noon

Plume

IB IA
DA DB
IA IB
DA DB
IA IB
DA DB

January 1976
Evening Twilight

Horning Twilight

Noon

Plume

DA

IA IB
DA DB
IA IB

DB
IA IB
DA DB

February 1976
Evening Twilight

v

Morning Twilight

Noon

Plume

IA IB
DA DB
IA IB
DA DB
IA IB
DA DB

March 1976
Evening Twilight

Morning Twilight

Noon

Plume

IA IB
DA DB
IA IB
DA DB
IA IB
DA DB

April 1976
Evening Twilight

Horning Twilight

Noon

IA IB
DA DB
IA IB
DA DB
IA IB
DA DB

A and B are replicate designations
I is Intake
D is Discharge
P is Plume
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TABLE 1 continued.
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Month and Sample Not Collected Lost

SAMPLE STATUS

Not Yet
Counted

Counted But
Not Yet Available Complete

May 1976
Evening Twilight

Morning Twilight

Noon

IA IB
DA DB
IA XB
DA DB
IA XB
DA DB

June 1976
Evening Twilight

Morning Twilight

Noon

IA IB
DA DB
XA IB
DA DB
IA IB
DA DB

July 1976
Evening TA.light

Morning Twilight

Noon

IA IB
DA DB
IA IB
DA DB
IA IB
DA DB

August 1976
Evening Twilight

Morning Twilight

Noon

XA IB
DA DB
IA IB
DA DB
IA IB
DA DB

September 1976
Evening Twilight

Morning Twilight

Noon

IA IB
DA DB
XA IB
DA DB
XA IB
DA DB

1
A and B are replicate designations
I is Intake
D is Discharge
P is Plume



TABLE 1 continued.

Month and Sample

SAMPLE STATUS

Not Collected Lost
Not Yet
Counted

Counted But
Not Yet Available Complete

October 1976
Evening Twilight

Morning Twilight

Noon

XA IB
DA DB
IA XB
DA DB
IA XB
DA DB

November 1976
Evening Twilight

Morning Twilight

Noon

IA XB
DA DB
IA IB
DA DB
IA XB
DA DB

1
A and B are replicate designations
I is Intake
D is Discharge
P is Plume



44

'Table 2.
NUNSZR OF PHYTOPLLMKTON CELLS PZR NL IM EACH NAJOR GROUP:

DATE STATION COUNTER COCoSeGo FILeSooo COCoGSNo PIL ~ CRY'LAGELLe CZN eRICS PEIINATZS DESHIDS OTHER TJTLL
JAM 76
JAM 76
JAM 76
JAM 76
JAM 76
JAM 76
JAN 76
JLM 76
JlN 76
Jlh 76
JAN 76

I5A Po Ne
ZSS Poh ~

DA Po hr
DS P.h.
ISA 1 ~ Ee
ISB lohe
DB Aoh ~

ISA NOON
ISS NOON
Dl MOON
DS NOON

De Ro
D ~ 8 ~

D Ro
DoR ~

DE BE

Do Re
DoR ~

DoR ~

0 ~ R

DE BE

DE RE

232 1

26 '
265 '
99.5

225.5
0 ~ 0

663 ~ 2
663 F 2

1459 ~ 1

192 ~ 3
1206 ~ 9

9 ~ 9
19%9

9 '
9.9

26.5
99.5
26. 5
3.3
9.9

13e3
13 ~ 3

19 ~ 9
19 '
19 ~ 9
76 3
19 ~ 9
0.0

59.7
0 '

136.0
66 3
4b 4

9 9
9 9
0 0

19.9
172 au

19 ~ 9
0 ~ 0

116 ~ 1

0 0
0 0
0 '

33.2
29%8

195 '
59.7

132.6
139 ~ 3

99 '
149 2

03 ~ 1

202 3
122 7

1157 3
1717 ~ 8
1150 ~ 7
)472 '
268bol
2467. 2
2520.3
1532. 1
2629 '
1280 '
'l 276. 7

868 8
779 3
587 '
666.5

1545 ~ 3
1001 ~ 5
2520.3

719 ~ 6
1333 ~ 1

321 ~ 7
560 '

0.0
0,0
0.0
0 ~ 0
0 0
0.0
0 ~ 0
0.0
0.0
0 ~ 0
0.0

9 ~ 9
0 ~ 0

16 '
13 '
53.1

172.4
119 ~ 4
03 ~ 1

109 2
79 '
29 8

2301 2
2603 '
2145
20 l7. 5
u 861. 4
3899
600a
3226.6
576 0o 'I
2155 5
3296.2

DhfE STATION COUNTER COC ~ 'J ~ 0 ~ FIL~ SoC ~ .) ~ CRM ~ FZL ~ SN;I, FLACELL CEMTRfCS PEMNATES DESIIZDS OTHER To
A'ED

76 f51
FEo 76 f58
Fdb 76 DA
FEB 76 Dh
I'ZD To ISA
FEeI 76 ISD
FED )b Dl
FED 76 DS
I'Zb 76 ISL
FEM To ZSM
I'Zo 76 Dl

~ FZS 76 DS

Poh
P h
PoN ~

Poh
leh
A ~ h ~

Ao ho
A~ ho
MOON
MOON
MOON
NOON

DoR ~

D ~ R ~

D N ~

D ~ R ~

DoR
Sou
DION

DeR
D.R.
D ~ H ~

D R

ST Qo

340 9
868 AN

50 7
348.2

82 9
02 2

504.1
0 ~ 0

265. 3
311 7
121. 0
81.2

43 ~ 1

28 '
13 ~ 3
8.3
I 7
9 ~ 9
9 9
oe6
9 ~ 9

29.8
2'
'l l ~ 6

23 '
I lu ~ 0

b ~ o
13 ~ 3
0 ~ 0

27 '
)3. 3
9 ~ 9

14 ~ 4
19.9

5 '
106 I

Oeo
0 ~ 0
0 ~ 0
6 '
0 0
0 ~ 1

0 0
0.0

13. 3
0.0
0.0
0.0

150 9
131 ~ 0
207 1

190» 7
364 ~ 8

58 ~ 9
363 '
3'Io ~ 1

3II 4
147.6
350 ~ 8
330 '

72o. 2
711 3
515. 7
572eo
060e9

-206.9
5)5.7
510 ~ 7
855,6
452 7
653 3
074 ~ 2

502 D

049 ~ 3
250 ~ 4
182 0
147 ~ 6
131,8
2)2 2
132 6
550 ~ 5
172 ~ 4
255 3
197 ~ 3

I ~ 7
1 ~ 7
0 ~ 0
0 0
0.0
0 ~ 0
0 ~ 0
0 ~ 0
0 '
0 ~ 0
0 ~ 0
0 0

38
97e 8

5.0
16 ~ 6
9.9
9 ~ 1

13 ~ 3
29 8

64 ~ 7
23. 2
39 ~ 8

183C ~ 5
24G2 ~ 5
1092.7
1338

'067

~ 8
572.0

1631 5
999 ~ 2

200 3 ~ 8
1196 ~ %

,)437 5
124 C ~

OLFE STATION COUNTER COC ~ b 0 ~ FZL~ So, ~ J" CRV I ZL CRV FLACELL~ CZNTRICS PENMATES DESNIDS OTHER TOTAL

NAR 76
NAU 76
evAR )b
ah!I Fb
NAB 76
aAa 76
tllR 76
EAH 7o
Nha 76
t!AR 7b
NAM 7b
NAB 7b

ISA Poho
ISD P ~ tl ~

DA ~ lehe
DS i' ll ~

ZSA Ah ~

Z5l A.a.
DA A tl~

DS A ~ No
ISh MOON
I5 II MOON
Dh MOON

UB ROOM

D ~ R ~

D R

D,N ~

0 ~ R ~

Do he
D R ~

D R ~

D ~ 8 ~

D ~ it ~

0 8
DeN ~

U ~ R ~

928eS
1.7

1)oo. o
82 9
'26. 5

331 b
325. 0
3I9 9

0 0
3.3

331.6
630. 1

9 ~ 9
10 ~ 9
13. 3
II 6
16 ~ 6
9 ~ 9

)9 ~ 9
36. 5

3 ~ 3

8.3
3.3

13 '

89 '
1 ~ 7

23.2
13. 3
2'

O,o
No3

58 '
'I6 6

Seo
5.0

29cU

0.0
lb 6
66.3

6 ~ 6
6.6
'I 7
Oeo

58 0
0.0
0 ~ 0

20.9
lb 6

278 ~ 6
197 ~ 3
39)e3
'I 32 ~ 6
266 9
333 3
304,9
203 '
400 ~ 6
150.2
237 1

275 F 2

)2)3 ~ 7
746 I
7o9.3
b21 ~ 8
71'I ~ 3
966.7
Moo ~ 0
729 '

1100 ~ 3
606 '
605 '
732.9

477 ~ 5
179 I
189. 0
233. 8
399 6
430 ~ 4
IDD ~ 3
447 '
679 '
192 3
271 ~ 9
298 ~ 5

Oeo
0 ~ 0
0 ~ 0
0.0
0 0
0 0
1 7
0 ~ 0
0.0
3. 3
0 0
0.0

43 I
18 2
69 6

9 '
21 6
18 2
49 ~ 7
49 '
46 ~ 0
38 I
38. I
76.3

3040.9
1175 b
2682 7
1112 F 6
1470. 0
2095 2
1774. 1

)923.<
2255
10 11

4'5

17 1

2072.6

DATE STATION COUNTER COC 8 Go FILeS ~ G ~ COC ~ CRMo FZL~ CRN ~ FLAGELL~ CZNTRICS PEMMATES DESSIDS OTHZB TOTAL

lPR 76
lPR 76
lPR 76
APB 76
APR 76
lPR 76
1PR 76
APB 76
1PR 76
LPR 76
APR 76
APR 76

Z51 Pe h
ISB Peh ~

Dl Peh
DB P h
ISl 1
ISB lo he
Dl Ae Eo
DS A ho
I51 NOON
ZSS NOON
Dl NOON

DS MOON

D Ro

Do Ro
DoR
D R ~

D Re
D.R.
Do Ro
D Be
DoR ~

DoR ~

De Re

D ~ Re

0 ~ 0
0 ~ 0
0 '

165 8
0 ~ 0

26oS
533 ~ 9

0 ~ 0
596 '

0 ~ 0
325 0

66 '

$ 6 ~ 0
$ o ~ 4
69e6
S6e4
66o 3
26 ~ 5
56 au
53o 1

39o8
05 ~ 4
99. 5
68e 0

132. 6
30.5
66 '
39.8
82 '
0.0

132 6
76 3
29 ~ 8
26. 5
16 ~ 6
5'

0 ~ 0
16e6

0 ~ 0
6 '

03 1

0.0
0 '

126 '
0.0
0 ~ 0
6.6

18 2

729. 5
308 ~ 4
328e3
011 ~ 2
308 ~ 4,
228 ~ 8
281 ~ 9
330.9
301 8
295. 1
3$ 1 ~ 5

,, 326 ~ 6

1210 ~ 4
1057 ~ 8
liood 0
931 ~ 8
822 4
9o) ~ 7

1130 ~ 8
852.2
6o9 ~ 9
805 '
839 ~ 0
719 ~ 6

2132 3
1273 ~ 0
1993o0
1389 '
1687 '

716 ~ 3
1263. 0
1207 ~ 1

1001 ~ 3
1200 '
1376. 2

804 2

6 ~ 6
0 0
0 0
0 ~ 0
3.3
Geo
0 ~ 0
0 ~ 0
0 ~ 0
0 ~ 0
0 ~ 0
oeo

96 ~ 2
33. 2
13. 3
46 ~ 4

507.2
16 ~ 6

106 ~ 1

112 7
13.3
16 ~ 6
03 ~ 1

DS ~ 1

436'
2782.2
363'
3007 ~ 5
3561 ~ 5
1976 ~ 0
3525.)
2762 '
26? .7
2390. 9
3057 ~ 5
2105 7

DATE SF ATIOH COUNTER COC.N.I . IIL.N.C. COE.CBM. r ZL.SRN. F LACZLo. Ct MTRICS PZVNATZS OESNZDS OTH R TOTAL

Hhl 70
NAY 76
NAY 76
hAY 76
NAY 7b
NAY 76

) I7

NAY To
Nlt 76
ahY 7o
DAI 76
NAY lb

ISA P'...
ISN I'eho
DA P,tl ~

DU P ah
ISA Aoh ~

ISD hoh
DA hobo
IIS ho tl ~

ISA Moot)
ISS MOON
Dl Noo!I
DS MOON

DoS ~

D AH,
OoR ~

D ~ R ~
h

S N ~

D Ro
S ~ M

D ~ Ro
D R ~

D R ~

0 ~ R ~

DeN

0.0
0 ~ 0

308 ~ 2
0 ~ 0
0 '
Oeo
0 ~ 0

265 3
D,O
0 ~ 0
0.0

431 I

368» I
S33 9
427, 8
334 ~ 9
321 7
593, 6
646 '
ao? I
3)u. 9
232 I
208.7
b)be7

to.2
13 ~ )
99 '

2$ 5.3
)55 ~ 9
lo9 )
I)N 3

59 ~ 7
06.2
36.5

119 0

281 ~ 9
16. 6
l3 ~ 3

119 4
29 b
)9e9
lo.6
39 8

0 ~ 0
89 5

oeo
66.)

908 ~ 6
2109 I
l9'lo
2248 F 2
255J
2079e2

557. 1

I037 9
965 0
613 ~ 5
507e2
o96.0

)00) ~ 5
908 '
875.5

))N3 9
Io I I ~ 4
)Ohl
)326 '
2148 ~ 9
)302 8
1505 ~ 5
1187.2
3170.2

590 3
348 ~ 2
N)5.8
o83 ~ I
689 8
533 ~ 9
656 '

2052.7
530.6
640.0
892.0

I'? 36. 6

0 ~ 0
3 '
6 6
0 ~ 0
3 3
0 ~ 0
3 3
3.3
0 ~ 0
0 ~ 0
0 ~ 0
0 ~ 0

53. I
338 ~ 2
106 ~ 1

225.5
89 5

228 8
82 9

268 ~ 6
96 '
66.3

169 1

86 F 2

329'
431).0
0602 8
5070.0
4854„,2
4705 6
3607.9
6960.$
3369.2
3233 '
308C.7
7102.9



Table 3. Comparison of 1975 and 1976 temperatures in intake forebay at time of
0

monthly entrainment samples collection ( C).

Month

January
February
March
April
May

1975

23.9
6.0
4.0

11.4

1976

2.2
1.9
3.9
7.4

12.3

1Plant not operating at the time of sampling.
2Plant in deicing mode of operation.

Table 4. Comparison of 1975 and 1976 Phytoplankton densities and numbers
of forms.

Month

February
March
April
May

Diversity Nuyber of1975

Std. -'td.
Mean Error Mean

Error'.35

.0473 51.1 1.90
4.30 .0544 51.7 1.89
4.21 .0569 48.3 1.38
3.76 .288 47.4 1.78

Diversity Nuyber of1976

Std. Std.
Mean Error Mean Error
4.46 .0591 57.2 1.64
4.34 .0633 59.2 1.59
4.30 .0446 55.8 1.34
4.37 .112 60.2 2.84

I
9 replicates Feb. and March; 6 replicates in April; 5 replicates
in May.

2
12 replicates each month.



TABLE 5..1ONT!ILY RESULTS OP CIILOROPIIYLL h AND PHAFOPHYZItl h ANALYSES AT FACH OF THE STATFD
TIM-S (BS"'), !i1 BEPLICAi'? SAMPLES HERE TAKEtf PROM THE INTAKF. FOBEHAY AtlD N2 REPLICATE SAMPLES
ViBBE TAKBN I BOH TIIE DZSCHABGB YOREBAY~ THE RATIO OF THv CONCEtf'ZRATIONS OF PHAEOPHY 'ti A AND
CHLOROPlfYLL A HAS COMPiJTED POB EACH SAHPLEI THE MEAN AifD STANDARD ERROR OF THE RATIOS IS
ItlCLUDED FOR DOTH fIE INTAKE AND DISCHARG SAMPLES. FOB EACH SAMPLI!I TIME, THE IEANS ff RE
COI'PARED USING h TNO-SAtlPLE T- EST. A SIGtlIPICANT DIPPEREWCB DETIIEEN TH INTAKE AND DISCHARGE
MEAtlS (P<0.05) IS ItlDICATED BY A SINGLE STAR (+); SIGNIFIC'NCE AT THE 0 01 LEVEL
IS INDICATLD IIY Ti!O S:ARS (*~). INC. Is SliOBT FOR I!ICUBATION TIME Iti HOURS APTER TIME OP
COLLECTION; MG/M3 IS MILLIGRhti5 PEB CUBIC METER.

CHLOROPHYLL A PHAEOPflYTIN A PHAEOPHYTIN A/CHLOROPHYLL A RATIO
(H8/.'I3) (MG/tf3)

INTAKB DISCH. INTAKP. DISCH. INTAKE STD. DISCH. STD. STUDENT'S
DATE TIME INC. N1, N2 MEAN HEAtl MEhll H BAN 'Ehtl ERROR MEAN ERROR ~ T

07/12/76
07/12/76
07/'l3/76
0 7/1 3/76
08/09/76
08/09/76
08/10/76
08/10/76
09/22/76
09/22/76
09/23/76
09/23/76
10/11/76
10/11/76
10/'I 2/76
10/12/76
1 1/0 8/76
1 1/0 8/76
1 '. /0 9/76

~ 11/0 9/76

2250 0
2250 37
0355'
1235 0
2145 0
2145 36
0355 0
1205 0
2145 0
2145 38
0610 0
1145 0
2040 0
2040 38
0630 0
1220 0
1900 0
1900 '41
0810 0
1310 0

3, 3 12 067
3, 3 11. 700
2, 3 10 095
3I 3 7% 327
3I 3 3%223
3, 3 3 033
3, 3 4.553
3, 3 4 020
3, 3 3.760
2, 3 2 585
3, 3, 4 677
3, 2 6.177
3, 3 3 397
3, 3 2 923
3, 3 3.877
3, 3 3.910
3 g 3 3% 337
3, 3 3 037
3, 3 3 173
3, 3 3.063

12. 170
9. 900

10. 530
7. 087
2.937
2. 187
3.950
2.980
3.493
2. 497
4.220
5.480
3.020
2 793
3. 097
3. 860
3. 257
2. 603
2.790
4.003

5. 143
3. 433
2. 280
1. 937
0. 538
0. 439
0. 455
0.600
0. 088
0. 440
1. 653
1 873
0.009
0 024
0.009
0.348
0.714
0. 278
0. 215
0 703

4. 780
4. 340
2.127
1. 483
0. 533
0.550
0.988
0.951
0. 184
0. 574
2. 090
2. 260
0 ~ 188
0.050
0.033
0. 274
0. 530
0. 825
0.304
0. 182

0, 431
. 0.297
0.227
0.264
0.167
0 ~ 144
0 092
0. 154
0. 026
0. 171
0 355
0.304
0.003
0.009
0 003
0.091
0.214
0. 091
0. 073
0. 231

0.054
0. 046
0. 069
0.006
0.006
0.011
0.046
0.056
0.026
0.044
0.025
0. 029
0 '03
0.009
0.003
0. 046
0.023
0.036
0.060
0 047

0.415
0.443
0. 205
0. 213
0.183
0.256
0.252
0.329
0.052
0.247
0.508
0.433
0.057
0.025
0.009
0.069
0.166
0.322
0 ~ 111
0.045

0. 133
0.

129'.022

0 040
0.035
0.045
0 ~ 026
0. 093
0.022
0. 114
0,119
0. 191
0.036
0. 025
0 ~ 509
0 ~ 021
0.033
0. 047
0.046
0. 016

0. ~09
-1. 070
0.378
1. 283

-0. 456
-2.415
-2. 991
-1. 609
-0. 782
-0. 506
-1. 260
-0. 879
-1. 812
-0. 608
-0. 694

0 424
1. 201

-3.872 *-
-0.498

3. 761



Table 6. Sonification versus grinding for sample preparation (July 1976)

Variable
Control 1

Mean Standard Error
Ground 2

Mean 'tandard Error
Sonified .3.

Mean'' Standard Error
'tudent's t

Ground vs. Sonified

Chlorophyll a

Chlorophyll b

Chlorophyll c

Phaeophytin a

Chlorophyll a/
Phaeophytin a

6.14

0.398

1. 07

2.20

0.364

0.214

0.0716

0.144

0.460

0.0893

7.37

0.519

1.80

1.92

0.263

0.269

0.0486

0.0876

0.134

0.0271

6.05

0.426

1.11

2.10

0.349

0.160

0.0856

0.0393

0.139

0.0321

4.22

0.927

7.18

-0.932

-2.05

Sample extracted in 90 % acetone, 3 replicates

2
Sample ground and extracted in 90 % acetone, 3 replicates

Sample sonified and extracted in 90 % acetone, 3 replicates

One star (*) is 0.05 level of significance. Two stars (4'*) is 0.01 level of significance.



Table 7. Grinding versus sonification for sample preparation (November 1976).

Variable

Control 1

Std.~
Mean Frror

onified(45sec), 2

Std.-
Mean Error

Sonified & Shaken(45sec) 3

...'... Std...
stean Error

Sonified(3min) 4

. ~Std.:
Mean Error

Ground(3min)

..Std ..
Mean Error

6
Ground in Ice Bath(3min)

Std.
Mean ". Error

Student's t7

Ground (3min) Vs.
Sonified (45 sec

Chlorophyll a 2.88 0.143

Chlorophyll.b 0.0376 0.0242

Chlorophyll c 0.494 0.0977

Phaeophytin a 0.977 0.168

Chlorophyll a/ 0.352 0.0684
Phaeophytin a

2.62 0.154

0. 0.

0.484 0.0709

1.20 0.241

0.489 0.122

3.45

0.

0.0900

0.

0.590 0.0685

0.408 0.139

0.120 0.0435

3.07 0.151

0. '. 3.69 0.102

0,0206 0.0123

0.455 0.128 0.902 0.100

0.406 0.0883 0.632 0.159

0.130 0.0235 0.176 0.0469

3.71

0.

0.920

0.356

0.0530

0.0100

0.

0.0385

0.0960

0.0141

-5.51

-3.49

1.89

2,22

1
6 replicates

2
6 replicates

3
2 replicates

4
3 replicates

5
5 replicates

6
2 replicates

7
One star (*) ia 0.05 level of significance. Tvo stars (ee) is 0.01 level of significance.



TABLE 8 . Dominant and codominant phytoplankters in the seasonal
of 1972 through 1975.

surveys

- Survey Species or group
Dominant or
codominant
occurrences

12 APRIL 1972 Tabellaria fenestz ata (diatom)
ChEamydomonas sp. (flagellate)
CycZoteZEa sp. (diatom)
Stephanodiscus sp. (diatom)
GEoeocystis sp. (green alga)

13
8
7
6
4

16 JULY 1972

15 OCT 1972

Tabellazia fenestz'ata (diatom)
Gloeocystis sp. (green alga)
Chlamydomonas sp. (flagellate)hagi~ intermedia (diatom)
Zz'agilaria capucina (diatom)
Pz'agilaria cz'otonensis (diatom)
Dinobryon sp. (flagellate)
Plagellates
Anabaena sp. (blue-green alga)
GEenodinium sp. (flagellate)
Oocystis sp. (green alga)

Melosiz'a gz'anulata (diatom)
Chroococcus Hmneticus (blue-green alga)
Plagellates
Chzoococcus sp. (blue-green alga)

14
5
5
4
4
3
3
2
2
1
1

26
4
3
2

25 APRIL 1973 Stephanodiscus minutus (diatom)
Flagellates
Cyclote Zla sp. (diatom)
Stephanodi scus sp. (diatom)

- Zz'agilaruz cz'otonensis (diatom)
GEoeocystis sp. (green alga)
Chlamydomonas sp. (flagellate)
Melosiz'a gzanulata (diatom)
TabeZE~ fenestz'ata v. intezmedia (diatom)

21
12

5

19 JULY 1973 Stephanodiscus tenuis (diatom)
CycloteZla steZZigeza (diatom)
Melosiza gzanulata v. angustissima (diatom)
Chlamydomonas sp. (flagellate)
Cyclotella sp. (diatom)
CycloteZla atomus (diatom)
Anacystis incez'ta (blue-green alga)
Flagellates
Gloeocystis sp. (green alga)
Coccomyuz coccoi des (green'lga)

19
10

4

2
1
1
1
1
1



TABLE 8. continued

Survey Species or group
Dominant or
codominant
occurrences

23 OCT 1973

20 APRIL 1974

Melosira gzanulata v. angustissima (diatom)
Flagellates
Chlamydomonas sp. (flagellate)
Zz'agi Eavia cz otonensis (diatom)
Melosir'a gz'anulata (diatom)

.Zz'agilita crotonensis (diatom)
Flagellates
Stephanodiscus tenuis (diatom)
Synedza fiZiformris (diatom)
Zz'agilita intermedi a v. fallacy (diatom)
Melosiza gmnulata (diatom)
Melosiz'a italica (diatom)
Stephanodiscus minutus (diatom)

20
9
3
2
1

20
18ll

3
1
1
1
1

ll JULY 1974

9 OCT 1974

Zz'agilita cz'otonensis (diatom)
Flagellate s
Anacysti s incez'ta (blue-green)
Anabaena flos-aquae (blue-green)
Cyclotella steZEigez'a (diatom)
2'abeEEama fenestrata v. intemeCia (diatom)
Thalassiosiz'a pseudonana (diatom)
Stephanodiscus tenuis (diatom)

Anacystis incez'ta (blue-green)
Flagellates
Gomphosphaema E'acustz~is (blue-green)
Anacystis themralis (blue-green)
Zragil~a crotonensis (diatom)
AstemoneZEa formosa (diatom)
MeEoaiz'a gz'anulata (diatom)
Stephanodiscus minutus (diatom)
Stephanodiscus tenuis (diatom)

27
21

2
1
1
1
1
1

22
21
11

3
2
1
1
1
1



51

TABLE 8. continued

Survey Species or group
Dominant or
codominant
occurences

17 APRIL 1975 Flagellates
Stephanodiscus tenuis .(diatom)
Fz'agilm'ia cr otonensi s (diatom)
Stephanodiscus minutus (diatom)
Cyclotella stelligeza (diatom)
TabeZEavia flocculosa (diatom)
TabeEEavia fenestzata v. intezmedia
Meiosis'a islandica (diatom)
Anacystis incest'ta (blue-green)
Fz'a@i~a capucina (diatom)
Fzagilaria intezmedia (diatom)
Synedz'a filiformis (diatom)

24
17
15

8
7
3

(diatom) 1
1
1
1
1
1

17 JULY 1975 Gloeocystis sp, (green alga)
Flagellates
Anabaena floe-aquas (blue-green)
Green coccoid unknown
Fvagi~a cr otonensis (diatom)
CycloteZZa steZEigez'a (diatom)
Gloeocystis planctonica (green alga)

20
15
10

4
1
1
1

17 OCT 1975 Anacystis ince2'ta (blue-green)
Gomphosphaez'ia Eacustms (blue-green)
Fragile cz'otonensis (diatom)
Flagellates
Anabaena flos-aquae (blue-green)
Gloeocystis sp. (green alga)
Ocku'omonas sp. (flagellate)
Synedz'a fiZifomnis (diatom)

22
15

9
5
1
1
1
1



TABLE 9. Means, standard errors, and numbers of cases of phytoplankton abundances by seasons, depth zones,
and inner or outer station-groups in Cook Plant surveys during preoperational 1972 through 1974 and
operational 1975. B-G = blue-greens, Filam. = filamentous. Phytoplankton units are cells per ml. Standard
'errors are computed only when N = 2 or more.

Zone Inner, Coccoid Filam. Coccoid Filam. Flagel- Centric Pennate Desmids Other Total
outer B-G B-G greens greens lates diatoms diatoms algae

12 APRIL 1972

0 Inner
Mean
S.E
N

1.29
0.97
7

2.71 273.29 1.00 449.43 741.57 609.29
1.85 91.96 0.58 135.67 300.33 166.25
7 7 7 7 7 7

3.14 50.00 2131.71
1.56 18.68 573.39
7 7 7

Outer

?fean
S.E.
N

2.50 11.00 541.50 7.50 669.00 1784.50 964.00
1.13 5.49 120.65 5.68 120.15 257.84 117.63
4 . 4 4 4 4 4 4

5.00 117:50 4102.50
1.69 46.04 184.82
4 4 4

1 Inner
Ifean
S.E.
N

0 135 301 90 378 19 930

Outer

Mean
S.E.
N

1.00
0.00
2

9.00 131.50 1.50 464.00 302.00 638.00 1.00 56.50 1604.50
3.00 16.50 0.50 96.00 45.00 272.00 1.00 12.50 439.50
2 2 2

'
2 2 2 2 2



TABLE 9. continued

Zone Coccoid Filam. Coccoid
B-G B-G greens

Filam. Flagel- Centric Pennate Desmids Other Total
greens lates diatoms diatoms algae

2 Inner

Mean
S.E.
N

0. 50
0. 50
2

5.00 89.50
0.00 29.50
2 2

3.50 246.00 99.50
1.50 10.00 19.50
2 2 2

423,00
42.00
22

3.50 26.50 897.00
1.50 3.50 102.00
2 2 2

Outer

Mean
S. E.
N

0. 00
0.00
2

6.00 111.50
4.00 38.50
2 2

2.50 428 00 316 PP
0.50 28.00 89.50
2 2 2

642.00
80.00

2

1.00 48.50 1556.00
0,00 9.50 25.00
2 2 2

0 Inner
Mean
S.E.
N

0. 38
0.26
8

71.25 73.75
25.64 24.85

8 8

16 JULY 1972

3,25 188.25 24.88 288.63
1.13 75.48 10.68 110.63
8 8 8 8

0.63 22.25 673.25
0.50 12.83 225.10
8 8 8

Outer

Mean
S.E.
N

0. 11
0. 11
9

31.89 42.44
11.42 31.12

9 9

0.89 98.67 15.44 240.11
0.42 38.76 4.24 79.92
9 9 9 9.

0.00
0.00
9

4.56 434.11
1.36 124.08
9 9



TABLE 9. continued

Zone Coccoid Filam.
B-G B-G

Coccoid
greens

Filam.
greens

Flagel- Centric Pennate
lates diatoms diatoms

Desmids Other Total
algae

1 Inner
(16 JULY 1972 cont.)

Mean
S.E.
N

Outer

0,00 18.67 33.33
0.00 4.49 26,84
3 3 3

2. 00
1.15
3

39.67- 9.00 128.33
12.24 1.53 28,76

3 3 3

0.00
0.00
3

7.00 238.00
6.03 68.42
3 3

Mean
S.E.
N

Inner

0.00 26.00 107.00
0.00 7.56 105,34
4 4 4

2.00 56.75
1.08 23,164, 4

7,00
4.06
4

87.00
45.46

4

0.00 11.75 297.50
0.00 6.25 186.92
4 4 4

Mean
S.E.
N

0.00
0.00
2

4. 50,32. 50
1. 50 26. 50
2 2

0. 50
0.50
2

28.50 8.00
15.50 1.00

2 2

19.50
11.50

2

0.50 3. 50 97.50
0.50 — 2.50 33.50
2 2 2

Outer

Mean
S.E.
N

0.00
0.00
4

24.75 14.75
20.90 8.25

4 4

0. 00
0.00
4

90.75 15.25
30.00 6.89

4 4

54.25
41.33

4

0,25 14.25 214.25
0.25 11.92 72.44
4 4 4



TABLE 9. continued

Zone Coccoid Filam.
B-G B-G

Coccoid
greens

Filam.
greens

Flagel- Centric Pennate Desmids Other Total
lates diatoms diatoms algae

15 OCTOBER 1972

0 Inner

Mean
S. E.
N

46.38 13.63
10.31 4.23

8 - 8

103.00 0.50 223.13 1561.50 505.13 2.50 43.00 2498.75
11.52 0.50 69.32 326.45 81.88 0.60 7.69 374.37

8 8 8 8 8 8 8 8

0 Outer

Mean
S.E.
N

1 Inner

67.60
12.12
10

29. 70,
12.64
10

139. 20
29. 29
10

1.10 303.00 2026.90
0.72 49.93

529.71'0

10 10

561.90 2.10 59.70 3191.20
184.77 0.64 12.68 750.80

10 10 10 10

Mean
S.E.
N

Outer

104.00
27.05

3

2. 33
1.85
3

67. 00
3.79
3

0.67
0.33

.3

297.33
52.25

3

635.67
195.33

3

342.67
104.25

3

0.67 35.67 1486.00
0.66 10.84 331.12
3 3 3

Mean
S.E.
N

104.00
21.96

4.25 55.25 0.75 312.75 578.75 318.00 0.00 33.00 1406.75
1.38 10,16 0,48 67,87 129,41 78.35 0.00 10.75 134.49
4 4 4 4 4 4 4 4 4



TABLE 9. continued

Zone Coccoid Pilam. Coccoid Pilam. Plagel- Centric Pennate Desmids Other Total
B-G B-G greens greens lates diatoms diatoms algae

2 Inner

Mean
S.E.
N

Outer

143.50
23.50

2

2.50
0.50
2

59. 00
31. 00

2

0.00 226.00 436.50 290.50 0.00
0.00 15.00 32.50 126.50 0.00
2 2 2 2 2

8.00 1166.00
6.00 130.00
2 2

Mean
S.E.
N 4

234.00
110.65

4

l. 25
0,63
4

37.00
6.50
4

0.50 236.00 69,00 -117.75 0.00 17.50 713.00
0 50 53.09 17.46 34.20 0.00 2 85 164 01
4 4 4 4 4 4 4

0 Inner

25 APRIL 1973

Mean
S.E.
N

Outer

4.25
2.71
8

4. 00
1.75
8

93.88
32.76

8

1.75 257.38 633.25 347.88 0.25 26.38 1369.00
1.11 43.71 76.93 154.13 0.25 7.16 254.24
8 8 8 8 8 8 8

Mean
S.E.
N

0.00
0.00
8

4.38
2.03
8

48.63
14.47

8

1.13 241.75 1003.38 273.38 0.75
0.58 50.72 227.64 39.92 0.53
8 8 8 8 8

7.88 1581.25
2.59 268.50
8 8



TABLE 9. continued

Zone Coccoid Pilam.
B-G B-G

Coccoid
greens

Pilam. Plagel- Centric Pennate Desmids Other Total
greens„ lates diatoms diatoms algae

Inner

Mean
S.E.
N

Outer

0.00
0.00
3

(25 APRIL 1973 cont.)

8,67 46,00 2.00 332.67 717,00 152.00
4.14 22,52 2.00 109.29 137,62 45,28
3 3 3 3 3 3

0.00 22.00 1280.33
0.00 7.77 307.16
3 3 3

Mean
S.E.
N

3,50
2. 87
4

4.00 38,50 1.25 328.50 1140.75 308.25
2,16 25.01 0.48 87.29 353.54 26.96
4 4 4 4 4

1,00 13.75 1839.50
0.58 4.01 431.62
4 4 4

Inner

Mean
S.E.
N

8.50
8,50
2

8.00
1.00
2

70.50
18. 50

2

1,00 287.50 809.00 288.50
1.00 40.50 256.00 151.50
2 2 2 2

0.00 11.50 1484.50
0.00 5.50 362.50
2 2 2

Outer

Mean
S. E.
N

0.67
0.66
3

4.00 37.00 0.67 254.67 976.67 328.67
2,64 5.86 0.66 37.03 530.48 167.37
3 3 3 3 3 3

0.00 14.00 1616.33
0.00 6.03 732.65
3 3 3



TABLE 9. continued

Zone Coccoid Filam. Coccoid Filam. Flagel- Centric Pennate Desmids Other Total
B-G B-G greens greens lates diatoms diatoms algae

19 JULY 1973

Inner

Mean
S.E.
N

29. 43
12. 92

7

Outer

27.14 158,00
16.27 48.81

7 7

1.43 182.43 2111.00 137.00 0.86 267.43 2914.29
0.75 47.99 619.59 28.09 0.59 95.01 75.40
7 7 7 7 7 7 7

Mean
S.E.
N

Inner

27.44
9.71
9

11.11 290.56
1.96 137.46
9 9

3. 22 145. 11 1784. 33 120. 22 1. 44 134. 11 2517. 56
1.81 33.67 378.17 30.83 0.84 43.64 542.65
9 9 9 9 9 9 9

Mean
S.E.
N

Outer

47.67
24.18

3

10.33 266,00
6.01 187.32
3 3

2.33 250.67 2720.00 179.00 2.00 231.33 3709.33
1.45 79.10 657.52 21.59 2.00 20.54 684.68
3 3 ~ 3 3 3 3 3

Mean
S.E.
N

39.50
12. 04

4

10.50 212.50
4.48 116.09
4 4

3.75 257.50 2458.25 104.75 0.00 51.00 3137.55
2.84 106.69 1261.10 53.96 0.00 24.77 1545.58
4 4 4 4 4 4 4



TABLE 9. continued

Zone
lt

Coccoid Filam. Coccoid Filam. Flagel- Centric Pennate Desmids Other Total
B-G B-G greens greens lates diatoms diatoma algae

Inner

Mean
S. E.
N

11. 50
4. 50
2

3.00
1.00
2

39,00
26.00

2

0.00
0.00
2

94.50
70.50

2

307. 50 65. 50 0.50
33,50 59.50 0,50

2 2 . 2

28.00
20.00

2

549.50
84.50

2

Outer

Mean 140. 50
S.E. 95. 29
N 4 ~

6. 50 92. 00 0. 00 76. 75 305. 25 56,25 0. 00
1.94 34.77 0,00 12.84 194,73 24,29 0.00
4 4 4 4 4 4 4

6.75 684.00
0.48 260.09

4

23 OCTOBER 1973

Inner

Mean
S.E.
N

21. 00
5." 11
7

13. 14
4. 17
7

63.43
37.99

7

0.57 325.86 1573.14 472.00 1,14 57.29 2527.57
0.57 64.92 196.85 73.00 0.40 22.32 242.67
7 7 7 7 7 7 7

Outer

Mean
S.E.
N

32.71
4.22
7

11.43
4. 05
7

25.29
12. 27

7

0.43 750.29 1272.57 493.14 0.29'6.43 2662.57
0.43 133.43 313.62 140.94 0.29 9.71 414.63
7 7 7 7 7 . 7 7



TABLE 9. continued

Zone Coccoid Pilam. Coccoid Pilam, Plagel- Centric Pennate Desmids Other Total
B-G B-G greens greens lates . diatoms diatoms algae

1 Inner
(23 OCTOBER 1973 cont.)

Mean
S.E.
N

Outer

40.33
4.66
3

11,67
3.18
3

28. 00
2.52
3

0.00 528.33 1448.67 319.33 1.33 54.67 2432.33
0.00 130.50 454.86 49.09 0.66 . 18.85 586.54
3 3 3 3 3 3 3

Mean
S. E.
N

2 Inner

27.75
3.28
4

6.50 24.00 0.25 865.75 1103.75 244.00
1.56 7.29 0.25 254.10 291.02 39.12
4 4 4 4 4 4

0.25 40.00 2312.25
0.25 6.21 512.20
4 4 4

Mean
S.E.
N

Outer

30. 00
7.00
2

11.50 76.00 0,50 348.00 841.00 207.00 0.00 47.50 1511.50
8.50 0.00 0.50 117.00 718.00 96.00 0.00 7.50 924.50
2 2 2 2 2 . 2 2 2 2

Mean
S.E.
N

30. 25
3,62
4

5.00
1,23
4

7,50 0,75 477.75 288.00 148.75
2.26 0,75 90.90 82.28 36.90
4 4 4 4

0.75 15.25 974.00
0.75 5.65 50.24
4 4



TABLE 9. continued

Zone Coccoid Filam.
B-G B-G

Coccoid
greens

Filam, Flagel- Centric Pennate Desmids Other Total
greens lates diatoms diatoms algae

20 APRIL 1974

Inner

Mean
S.E.
N

Outer

0.67 30.11 28.44 3.67 278.22 740.33 888.00 1.00
0.47 7.89 13.28 1.64 95.61 125.17 113,97 0.58
9 9 9 9 9 9 9 9

5.44 1975.78
1.71 236.00
9 9

Mean
S.E.
N

Inner

49.10
30.15
10

29.70
6.99

10

76. 50 6. 70
26. 33 4. 67
10 10

294.10
89.54
10

730.60 928.90 0.60 23.50 2141.40
138.70 181.89 0.31 8.95 351.03

10 10 10 10 10

Mean
S. E.
N

0.00 19.33 74.33 4.33 284.00 836,67 986,33 0.00 10.00 2215.00
0.00 2.60 12.99 3.38 79.19 304.40 252.48 0.00 4.51 567.55
3 3 3 3 3 3 3 3 3 3

Outer

Mean
S.E.
N

0.25
0,25
4

23.50 73.00 0.25 422.25 706.75 810,00 1.00 20.00 2056.75
4.67 61.70 0.25 181.24 103.89 114.94 1.00 9.96 311.50
4 4 "4 4 4 4 4



TABLE 9. continued
r

Zone Coccoid Filam. Coccoid Filam. Flagel- Centric Pennate Desmids Other Total
B-G B-G greens greens lates diatoms diatoms algae

Inner

Mean
S.E.
N

0.00 21.50 208.00 3.00 495.50 528.50 763.50 2.00
0.00 4.50 152.00 1.00 174.50 144,50 197,50 2.00
2 2 2 2 2 2 2 2

44.00 2064.50
12.00 654.50

2 2

Outer

Mean
S. E.
N

0,00
0.00
4

ll.50
5;38
4

25.00 1.00 219.75 547.75 694,00 0.00 9.75 1508.75
16.75 1.00 87.35 122.93 204.39 0.00 4.59 397.50

4 4 4 4 4 . 4 4

ll JULY 1974

Inner

Mean
S.K.
N

23.64
12.19ll

14.36
6.50ll

14. 00 14. 91 282. 55
5.23 5.09 61.19ll ll ll

422.36
62.63ll

946.27 2.36
108.88 0.84ll ll

34.45 1755.27
5.86 206.81ll ll

Outer

Mean
S.E.
N

59. 33
39.65

9

13. 00
5.31
9

47. 11 22 . 11 487,56
17.91 6.38 124.52

9 9 9

381.56 701.67
88.97 168.34

9 9

2.00 76.89 1791.33
0.76 25.94 334.89
9 9 9



TABLE 9. continued

Zone Coccoid Filam. Coccoid Pilam. Plagel- Centric Pennate Desmids Other Total
B-G B-G greens greens lates diatoms diatoms algae

Inner

Mean
S.E.
N

52.33
52.33

3

26.33
12.44

3

(ll JULY 1974 cont.)

66.67 76.33 369.67 265.00 927.00 2.33
34.46 8.17 167.07 163.61 432.30 0.33

3 3 3 3 3 3

41.00
8.72
3

1827.00
835.29

3

Outer

Mean
S.E.
N

Inner

109. 00 . 106. 25
35.54 84.69

4

48.74 16;50 301.50 '59.75
21.43 8.21 62.08 39,74

4 4 4 4

424.25 ~ 2.25
75.45 0,95

4 4

56.00 1224.25
22.53 246.74

4 4

Mean
S.H.
N

Outer

0. 00
0. 00
2

4,00
2.00
2

81.00 6.50 190,00 110,50 319,50 5.50 65.50 781.50
66.00 4.50 57.00 43.50 29.50 1.50 7.50 192.50

2 2 2 2 2 2, 2 2

Mean
S.E.
N

49.50 . 30.25
11.53 7.86

4 4

49.00 33.75 290,75
23.53 14.81 56.84

4 4 4

205.75
56.18

299.00 2.25
84.49 0.95

4 4

40.25 1001.00
15.70 200.33

4



TABLE 9, continued

Zone Coccoid
B-G

Filam. Coccoid
B-G greens

Filam. Flagel- Centric Pennate Desmids Other Total
greens lates diatoms diatoms diatoms algae

Inner

9, OCTOBER 1974

Mean
S.E.
N

692.67
154.15

12

6.42
3.57

12

74.33 3.75 316.75 308.08 379.00
15.13 1.92 46.11 33.62 46.94
12 12 12 12 12

0.75 97.83 1879.75
0.37 28.50 263.36

12 12 12

Outer

Mean
S. E.
N

385.90 „ 6.20
125,13 4.79

10 10

71. 10 5. 30 621.50
32.18 4.55 309-04
10 10 10

404.70
91.64
10

380.90
88.17
10

0.90
0.69

10

75.50 1952.10
23.61 354.54
10 10

Inner

Mean
S. E.
N

790.33
414.78

3

0.67 30.67 0.00 369.67 234.00 297.33
0.66 4.24 0.00 187.30 57.04 92.14
3 3 3 3 3 3

0.33 55.67 1778.33
0.33 18.47 763.63
3 3 3

Outer

Mean
S.E.
N

544,50
174.35

1.50 121.00 0.00 356.75 204.75 216.50 0,00 28.75 1474.00
1.50 51.10 0.00 84.36 13,64 77.56 0.00 10.03 333.37
4 4 4 4 4 4 4 4 4



TABLE 9. continued

Zone Coccoid
B-G

Filam.
B-G

Coccoid Filam. Flagel- Centric Pennate, Desmids Other Total
greens greens lates diatoms diatoms algae

Inner

Mean
S. E.
N

538.50
70.50

2

1.00
1.00
2

0.00
0.00
2

0.00 174.50 128.50 145.50 0.00 25.50 1014.50
0.00 13.50 3.50 49.50 ~ 0.00 8,50 117.50
2 2 2 2 2 2 2

Outer

Mean
S.E.
N

523.00
205.89

4

1'4, 50
14. 50

42,50
9.12
4

0. 00 257. 75 131. 75. 134. 75 0. 50
0.00 16.62 39.97 43.93 0.50
4 4 4 4 4

27.50 1132.50
8.59 220.66
4 4

17 APRIL 1975

Inner

Mean
S.E.
N

19.50
10,79
12

2.25
1,30

12

29. 50
10, 98
12

0.33 206.08
0.19 79.99

12 12

734.67 534.92 0.00
210.79 176.53 0.00

12 12 12

4.00
1.29

12

1531.25-
477.48

12

Outer

Mean
S,E.
N

12.00
10.73
10

0.90
0.. 28

10

4.50
1.40

10

0. 10
0. 10

10

38.40 296.30
7.10 48.51

10 10

232.50
64.91
10

0.00
0.00

10

0.90 585.60
0.28 108.38

10 10



TABLE 9. continued

Zone Coccoid
B-G

Filam. Coccoid Filam, Flagel- Centric Pennate Desmids Other Total
B-G greens greens lates diatoms diatoms algae

Inner (17 APRIL 1975 cont.)

Mean
S.E.
N

4. 67
4,66
3

1,67
0.66
3

25.00
20. 50

3

5.00 92.00 354,67 248.67 0.00
4.51 35.59 202157 167,60 . 0.00
3 3 3 3 3

0.67 732.33
0.33 416.33
3 3

Outer

Mean
S.E.
N

Inner

0.75
0.75
4

0. 50
0. 29

4. 00
1. 78
4

0.00
0.00
4

33.25
7.87
4

90.25
27.72

4

91. 50
34.57

4

0.00
0.00
4

0.75
0.48
4

221.00
64.52

4

Mean
S.E.
N

202. 50
202.50

2

11.00
4.00
2

26.50
26.50

2

2.00 398.00 2308.00 939.50
2.00 33.00 725.00 261.50
2 2 2 2

0.00 139.00 4026.50
0.00 137.00 1334.50
2 2 2

Outer

Mean
S.E.
N

0.75
0. 75
4

0. 50
0. 29
4

1.25
0.48
4

0.00
0.00
4

41.50 104,00 75.00
9.42 14.69 31.53
4 4 4

0.00
0.00
4

1.50 224.50
0.65 42.90
4 4



TABLE 9. continued

Zone Coccoid Pilam.
B-G B-G

Coccoid
greens

Pilam. Plagel- Centric Pennate Desmids Other Total
greens lates diatoms diatoms algae

17 JULY 1975

Inner

Mean
S.E,
N

15.25 147.17 301.83
6.30 40.16 39.76

12 12 12

0.25 379.75
0.25 118.15

12 12

34.00
5.10

12

69.08 0.17
16.18 O.ll
12 12

13,25 960.75
4.21 145.61

12 12

Outer

Mean
S.E.
N

Inner

22.78 173.89
9.59 33.52
9 9

366.00
48.11

9

O.ll 302.89
0.11 68.68
9 9

47.78 82.33 0.11 26.11 1022.00
13.03 '5.86 0.11 8.29 141.90

9 9 9 9 9

Mean
S.E.
N

'Outer

38. 33 46. 33 215. 33
31.42 16.33 43.03

3 3 3

0.00 129.00
0.00 29.81
3 3

25.33
7.06
3

79.33 0.00
49.36 0.00

3 3

3.67
2.19
3

537.33
93.03

3

Mean
S.E.
N

13.25 245.00
7.23 41.67
4 4

317. 50
72.51

4

0.00 224.75
0.00 49.61
4 4

70.75
33.75

4

54.75 0.75
25.66 0.48

4 4

14.50 941.25
7.08 116.53
4 4





TABLE 9. continued

Zone Coccoid Pilam. Coccoid Pilam. Plagel- Centric Pannate Desmids Other Total
B-G B-G greens greens lates diatoms diatoms algae

Inner

Mean
S.E.
N

Outer

13.50
4.50
2

70.50 218.50 0.00 151.50 26.50 48,50 . 0.00 12.50 541.50
20.50 16.50 0.00 26.50 12.50 13.50 0.00 1.50 35.50

2 2 2 2 2 2
. 2, 2 2

Mean
S. E.
N

24. 00
8.30
4

120,50
70.44

231.25
80.70

4

0.00 192.25 64.00 15.50 0,25
0.00 104.62 . 18.39 7.72 0.25
4 4 4 4 4

5.50
2.02
4

653.25
206.91

17 OCTOBER 1975

Inner

Mean
S.E.
N

730. 58
173.83

12

73.67
27.64
12

67.08 1.00 472.67
7.22 0.54 34.18

12 12 12

137.42
10.14
12

612.83
70.50
12

0.58
0.19

12

28.83. 2124.67
4.27 305.17

12 12

Outer

Mean
S.E.
N

728.50
153.26

10

28. 30 120. 50
5. 69 21. 40

10 10

6.70 457.20
4.65 42.71

10 10

197.50
26.28
10

666.00 0.40 50.60 2255.70
119.17 0.22 13.92 214.19

10 10 10 10



0



TABLE 9. continued

Zone Coccoid Filam. Coccoid
B-G B-G greens

Filam. Flagel- Centric Pennate Desmids Other Total
greens lates diatoms diatoms algae

Inner (17 OCTOBER 1975 cont.)

Mean
S.E.
N

Outer

536.33 46.33
41.68 20,28

3 3

52.33
18. 27.

3

0.00 537.33 104.67
0,00 114.40 24.28
3 3 3

232.33 0.33 26,33, 1536.00
59.01 0.33 7.42 273.94

3 3 3 3

Mean
S.E.
N

908. 50
292.49

4

156. 25
52.18

4

83,00
13.18

4

2, 50 823.50 156.50 381.50 1.25 57.00 2570.00
1.19 153.96 25;63 71.18 0.95 14.36 526.09
4 4 4 4 4 4 4

Inner

Mean
S.E.
N

1399. 50 169. 00
194.50 21.00

2 2

56.00
11,00

2

3 50 811.50 153.00 324.00 0.50 34.00 2951.00
0.50 65.50 1.00 41,00 0.50 15.00 144.00
2 2 2 2 2 2 2

Outer

Mean
S.E.
N

766.50 36.00
108,21 18.59

4 4

78.75
17.11

4

0. 00 564. 75 82. 00 159. 50 0. 00 21.50 1719. 00
0.00 148.47 14.53 21.70 0.00 6.84 310.90
4 4 4 4 4 4 4



Benthos



Environmental Operating Report —July-December 1976

BENTHOS Samuel C. Nozley

A. Lake Surve s

The Technical Specifications for environmental monitoring at the
Cook Plant state that surveys are designed to determine whether the
population of benthic animals is significantly different after the
existence of a thermal plume and chemical discharges than it was before.
This is to be accomplished by three seasonal surveys each year, with
four replicates at each of 10 stations shallower than 8 m, and two
replicates at each of 20 stations at greater depths, in April, July
and October. The stations are divided into three depth ranges, 0-8,
8.1-16, and 16.1-24 m with five stations (inner area) near the plant
and five reference stations 3.2-11 km away from the plant (outer area),
in each depth range.

Two of the seasonal surveys required by the Technical Specifica-
tions occurred in the July-December 1976 reporting period. All repli-
cate samples have been collected at all stations except SDC-7-4 in
July 1976. Sediment conditions prevented the collection of adequate "

grab samples there despite repeated attempts andismall shifts in the
position of the research ship near the station. All replicate samples
have been collected at all stations except SDC-7-5 in October 1976.
Deteriorating ~cather conditions late in the day of the benthic animal
survey drove the research ship into port, and attempts to arrange col-
lection of the two missing replicate samples from this station later
in the month and early in November were thwarted by bad weather or
prior commitments of the research ship. Therefore no data were obtained
for the two stations on these surveys. The next available substitutes
are data collected in August 1976 at SDC-7-4 and in September 1976
at SDC-7-5, but these data will be used only when essential to the final
analysis of plant effects, and are not reported here. The points on
the figures representing the outer area of zone 2 in July and October
1976 are each based on only four stations rather than the required five.
All samples collected on the two surveys have been sorted and benthos
identified to ma)or taxa.

Numerical data for benthic animal surveys of July and October 1976
are given in Tables 1 and 2. The group means from these tables have
been used to update the inner-outer comparison graphs for five major
taxa and total animals by depth zones (Figures 1-17).

With the October survey, a full two years of postoperational benthic
monitoring have been completed at the Cook Plant and data are there-
fore sufficient for a preliminary statistical test for plant effects
using zone mean densities of the major taxa of benthic animals. The



design fox this test is a simple, two-sample 0-test based on the six
means from zones and areas for each survey and the faunal parameters
illustrated in Figures 1-17. The means were transformed by the
equation

y ~ log10 x,

or if one or more of the means in a set was 0, then for all means in
that set

y ~ log (x+ 1).

Transformed values for outer areas of each zone were subtracted from
corresponding values for the inner areas, providing the equivalent:of
the logarithm of the ratio of inner to outer means. This logarithmic
ratio was determined for each taxon in each depth zone (0, 1 and 2)
on each seasonal survey from April 1971 to October 1976 (Tables 3-8) .
The four preoperational ratios for a given season (1971, 1972, 1973 and
1974) were compared with the two postoperational ratios (1975, 1976)
by the 0-test. There were four degrees of freedom for the tests on
spring and summer surveys, but missing data in November 1971 reduced
the degrees of freedom for autumn tests to three. Significance of the
differences between the two sets of ratios were tested at the .05
level. Of 54 tests (3 depth zones x 3 seasonal surveys x 6 animal
taxa), 2 yielded 5-values with a probability of less than .05:
Chironomidae in autumn surveys in zone 2 (Table 7), and Ponlopot'cia
in spring surveys in zone 2 (Table 3) .

Pontoporeia populations as estimated by spring surveys were con-
sistently less dense in the inner area of zone 2 than in the outer
area throughout the preoperational period (Figure 3). However, in
spring of the two postoperational years, and especially in April 1975,
the inner area had denser populations. A significant decrease in the
inner-outer ratio of population densities of this important fish-
food organism would be cause for concern; the significant increase
evident in present data is not.

Chironomidae populations as estimated by autumn surveys tended to
be slightly less dense in the inner area of zone 2 than in the outer
axea before the plant began operating. The logarithmic ratios were
near or less than one (Figure 14). In both postoperational years, the
mean density of Chixonomidae was much greater in the inner than the outer
area. Data on the- species composition of Chixonomidae in zone 2 are
not yet available for postopexational surveys, so no interpretation
of the change in inner-outer ratios can be constructed at this time.
It can only be said that the change in no way indicates inhibitoxy
effects on this tazon as a whole in the vicinity of the Cook Plant.

In the benthos section of the January-June 1976 Environmental
Operating Report, attention was drawn to an apparently early repro-
duction by Pontoporeia in the inner area of zone 2. Subsequent surveys



in July and October 1976 have evidenced no corresponding decreases
or increases in the inner-outer population ratios (Table 3), and
therefore no adverse effects of the early repro'duction, if indeed it
was not an artifact of the sampling procedure, could be detected.

Low densities of Basidium in the inner area of zone 0 was
another apparent change noted in the January-June 1976 Environmental
Operating Report, The more thorough, but still preliminary tests of
innerouter ratios reported here suggest that no changes have occurred
in Presidium species taken as a group which can be attributed to
plant effects (Table 5) .

B. Entrainment Studies

The Technical Specifications require simply that samples which
are taken to estimate the entrainment of fish larvae and fish eggs be
"inspected" for benthos. Samples are to be taken in the intake and in
the discharge forebays twice monthly during each of three consecutive,
8-hour periods except in June, July and August, when such sample sets
are to be collected four times monthly. Ve have been collecting four,
instead of three samples at each location in the periods sunset-mid-
night, midnight-sunrise, sunrise-noon, and noon-sunset on each sampling
date. Also, two replicate samples are taken in the intake forebay
each time instead of one.

The main interest in these samples is whether they show entrain-
ment of large quantities of important fish-food organisms, which are
presumably killed in the plant's cooling system. In particular, we
have been monitoring entrained densities of the larger benthic
crustaceans because of their known value to many species of fish.
Densities of the four different genera are tabulated for each quarter-
day period on each sampling date for the discharge and the mean of the
two intake samples. No suitable definition of a significant impact
has been developed in terms of entrained densities, but the reported
data permit calculation of estimates of the number of animals entrained
for comparison with other sources of data.

All required samples of entrained benthos have been collected in
the present reporting period. Samples. from two of the four dates in
both July and August have not yet been sorted for benthos due to an
oversight. These samples will be processed and reported in the next
Environmental Operating Report. Data from two sampling dates in each
month are given for the four taxa of macrocrustaceans in Tables 9-12.

Densities of Pontoporeia were genexally low during the latter half
of 1976, exceeding .1/m3 foux times in single, quarter-day samples
(Table 9). Densitfea were usually lower than those recorded in the
corresponding months of 1975. Similarly, densities of Mysis ze2iota
were lower than in last year's samples, and never exceeded .03/m3
(Table 10). Gammavue densities were similar to ox slightly lower than



'those of Pontopozeia (Table ll). A few specimens were collected in
each month but densities never went above .1/m3. AseZZus was rare
in entrainment samples, occurring in five of six months but at den-
sities always below .03/m3 (Table 12}. Since entrained densities
remained't or below 1975 levels, there was no indication of any
increase in the rate of removal of these organisms from the lake.
No changes were observed in lake populations of Pontopoz'cia which
might suggest loss by entrainment. The other genera have not been
collected effectively by our lake survey techniques, so no assessment
of the effects of entrainment on lake populations is possible.

Sampling of crayfish is not required by the Technical Specifica-
tions, but we have been maintaining records of the kinds, numbers and
weight of crayfish impinged on the travelling screens at the Cook
Plant as an adjunct to the collection of data on impinged fish. As
stated in earlier reports, all evidence indicates that impinged cray-
fish originate from dense populations on the apron of crushed rock
which was installed around discharge and intake structures in the lake
to protect the bottom from erosion. Natural populations in this area
of smooth, sandy bottom appear to be very small from fish trawling
records. Consequently, impingement of sometimes seemingly large quanti-
ties of crayfish is not considered to be a negative impact on the
ecology of the lake.

Data on impinged crayfish in January-June 1976 were not reported
in the corresponding Environmental Operating Report, but appear here
for the first time. Crayfish from May, and probably some of the
samples from the second half of April, could not be located, and it is
assumed they were discarded by technical personnel due to a misunder-
standing. Samples from November and December have not been processed
yet. Note that the sampling schedule changed from continuous to one
24-hour period approximately every four days in March 1976.

Data on impinged crayfish are given in Table 13. All specimens
collected in 1976 have been Ozeonectes pz'opinquus. En order to estimate
total impingement, the numbers and weights from samples (column A,
Table 13) were multiplied by the number of days in each semi-monthly
period, then divided by the number of 24-hour samples for which im-
pinged crayfish were processed in the corresponding period (column B).
Approximately 75% of the year 1976 is represented by these data, and
the totals for the year can be approximated by multiplying the totals
in Table 13 by 1.33: 20,540 and 119.53 kg. Considering the roughness
of the approximation, the estimated weight agrees well with the
estimate for 1975, 90 kg. No ma)or change in the amount of impinged
crayfish occurred between 1975 and 1976.



TABLE 1. Mean density (number per square meter) of ma)or benthic taxa in each zone in
July, 1976. The standard error (S.E.) is given in each case. The number (N) of
inner stations and outer stations in each zone for which data were available is given
in parentheses following the Total Animals entry.

TGxon Region Zone 0 (0-8'm)
Mean S.E.

Zone 1 (8-16 m)
Mean S.E.

Zone 2 (16-24 m)
Mean S.E.

Pontoporeia
affinis

Tubificidae

Inner
Outer

Inner
Outer

30.3
51.5

14.4
24.2

36. 4 14. 0
24.3 17.0

3103. 660.
2115'05.

600. 274.
1970. 1014.

3121.
4303.

4812.
1167.

659.
1962.

2688.
587.

Naididae

Sty Zodri 7us.
heringianus

@haerium
nitidum

@haerium
striatinum

Pisidium spp.

Chironomidae

Hirudinea

Inner
Outer

Inner
Outer

Inner
Outer

Inner
Outer

Inner
Outer

Inner
Outer

Inner
Outer

191.
324.

9. 10
Oe

Oe

Oe

Oe

3. 04

6.06
12.1

1682.
1185.

0 ~

3-04

114.
149.

6o05
"0 ~

0e*
0 ~

0.
3.04

6.06
8. 83

279.
101.

Oo

3 '4

1170. 244.
1030. 322.

6.06 6.06
115. 36.2

0 Oe

6.06 6.06

12.7 7.18
18.2 12.1

230. 158.
327. 113.

376. 44.6
460. 99.2

0 ~ 0 ~

6.06 6.06

176.
68.3

830.
1674.

84.7
917.

6.06
7.58

564.
1023.

291.
174.

36.5
0.

42.1
39.9

560.
935.

44.2
876.

6.06
7.58

226.
623.

43.4
70.5

20. 4
0.

Operculata

Pulmonata

Other

Inner
Outer

Inner
Outer

Inner
Outer

0 ~

12. 1

Oe
0 ~

3. 04
3.04

Oe
5.66

0 ~

0 ~

3.04
3.04

30.3
54.5

0 ~

0 ~

48. 5
36.4

16.6
41. 0

Oo
0 ~

12.1
17.6

6.06
0.

0.
0.

72.7
37.9

6.06
0.

0.
0.

34.0
14.5

Total Animals Inner
Outer

1957.
1618.

263. (5)
203. (5)

5575. 846. (5)
6139.. 1919. (5)

9999.
9371.

4051. (5)
4633. (4)



TABLE 2. Mean density (number per square meter) of major benthic taxa in each zone in
October, 1976. The standard error (S.E.) is given in each case, The number (N) of
inner stations and outer stations in each zone for which data were available is given
in parentheses following the Total Animals entry.

TGxon Region Zone 0 (0-8 m)
Mean S.E.

Zone 1 (8-16 m)
Mean S.E.

Zone 2 (16-24 m)
Mean S.E.

Pontoporeux
affinis

Inner
Outer

12. 1
6.06

5.66
6.06

236.
558.

45.3
142.

1151.
1659.

399.
633.

Tubificidae Inner
Outer

327. 132.
69.7 i 36.0

3551.
3472.

1650,
1661.

11241.
1310.

3596.
536.

Naididae

StpSodri7us
he~ngianus

Sphaerium
nitidum

SPhaerium
striatinum

Pisidium spp.

Chironomidae

Inner
Outer

Inner
Outer

Inner
Outer

Inner
Outer

Inner

Outer'nner

Outer

279.
270.

0.
6. 08

0.
3.04

0.
0.

27.3
15.2

1024.
906.

82.7
121.

0.
3172

0.
3.04

0.
0.

16.8
8.29

209.
160.

582.
164.

18.2
273.

0.
12.1

12.1
12. 1

848.
776.

394.
661.

159.
112.

12.1
87.7

0,
12.1

12. 1,
12. 1

360.
404,

130.
329.

24.2
22.7

1333.
1417.

327.
258,

12,1
15.2

1776.
1742.

855.
182.

17.6
14,5

536.
701.

182.
193.

12. 1
15.2

711,
922.

258.
32.8

Hirudinea Inner
Outer

0.
0.

0.
0.

0. 0.
6.06 '.06 72,6

15.2
45.4
15.2

- Operculata Inner
Outer

3.04
12.1

3.04
8.83

188.
158.

95. 9
50. 1

158.
257.

85.2
146.

Pulmonata Inner
Outer

0.
0.

0.
0.

6.06 6.06
18.2, 18.2

85.0
144.

62.0
73.5

Other

Total Animals

Inner
Outer

Inner
Outer

27.3
12.1

1700.
1300.

12. 1
5.66

402. (5)
298. (5)

145.
103.

9981.
6212.

61. 6
46.4

2218. (5)
2293. (5)

249.
37.9

17283.
7060.

111.
14.5

4005. (5)
2992. (4)



TABLE 3. Logarithms of ratios of inner to outer mean population den-
sities for Pontoposeia affine by'ear, season and depth zone. The
value of Student's 0 is shown for each season and depth zone. The
t sign indicates that the transformation y log++1) was used. The
vertical dotted line indicates the start of plant operation. A star (*)
indicates that the ratio was significantly different after the start of
plant operation (p < .05).

Season Depth
Zone Year Student's

1971 1972 1973 1974 I 1975 1976,...,5...

Spring 0

1

Summer 0

Fall

.41

-.67
-.73

-.86
.09

—.68

—.28
—.06

~ 77

.49
~ ~ 27

-.39

—
~ 23

—.15

~ 1 7

—.86 -1.56
.04

—.26

.03
—.10

—.68
—.08

~ 13

—.29

.04

i-.l8
—.07

—.28
—.21

.72> —.12~ 1.12~

I

I —.04
I

I -.20
.33

I

I

I 39
I

—.20

I

I

.39~
I

31

I

I

.17 2.60

.16

—.14

.33

.68

.2?1'.5l.t
—.38 1.82
—.16 .91

.38

.11 1.09

0 2.87*



TABLE 4. Logarithms of ratios of inner'o outer mean population densi-
ties for Siplo&ilus (Lumbriculidae) By year, season and depth zone. The
value of Student's 0 is shown for each season and..depth zone. Thet sign indicates that the transformation y ~ log(~l) was used. The
vertical dotted .line indicates the start of plant operation. A star (+)
indicates that the ratio was significantly different after the start of
plant operation (p < .05) .

Season Depth
Zone Year Student's

1971 1972 1973 1974 I 1975 1976

Spring 0

1

Summer 0

Fall

.66~ —.28< .26> 0t
-1.23
'.87

—.38
—.64

.70
—.51

.16
—.56

.10 -1.41
—.74 —.18

—.16
—.02

—.07
—.49

-.220
—.79

1.07

.29~ —.27>

.17

-.56
—.58

1.00~ -.93~ —.70~ —.61~

I

I 0t
I

I -1.50

I

I

I

-.68~
I —.99
I

—.61
I

I

I 0t
I

I —.71
I

I
—.51

I

—.89< 1.49>

-1.24 1.65
—.24 2.58

1.00> .56>

-1.14 1.42
—.30 0.38

—.03 .76

—.85~ . 91>

-1.18 1.36
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.TABLE 5. Logarithms of ratios of inner to outer mean population densi-
ties for Pisidiunt spp. by'year, season and depth zone.'he value of
Student's 5 is shown for each season and depth zone, The i sign
indicates that the transformation y ~ Log/v+1) was used. The vertical
dotted line indicates the start of plant operation. A star (+) indicates
that the ratio was significantly different after the start of plant
operation (p < .05).

Season Depth Year'tudent's
1971 1972 1973 1974 I 1975 1976

. I

Spring 0

1

Summer 0

Fall

.36

.09

~ 35

.36

.17

—.58

.84
—.18
—.44

.72
—.71

—.64
—.43 —.02

.770

—.16

.41

—.09~

.31
—.14

-1. 534 —.904 -1. 824

—.64
—.02
—.09

.210

.34

.17

.15
— 71

I

I —.38
I

I
—.83
—.07

I

I

I
—.86t

I .21
I —.42
I

I

I —.ad
I

—.08
I .09
I

I

—.274 .644
—.15

—.26
.61

.31

.26~ .53>

.04 .65

.01 —.25

—.74 1.65
—.32 1.01
—.61
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TABLE 6. Logarithms of ratios of inner to outer mean population densi-
ties for Tubificidae,by year, season and depth zone.= The'value of
Student's 5 Xs shown. for each season and depth zone.'he i sign
indicates that the transformation y ~ log/a+1} was"used'. The verti.cal
dotted line indicates the start of plant operation. A star (+} indicates
that the ratio was significantly'different after the start of plant
operation (p < .05) .

Season Depth
Zone Year Student's

1971 1972 1973 1974 1975 1976
I

Spring 0

1

Summer 0

Fall

.59
—.04

.12

.08

.45
—.16

.12

—.06
.18

.05

.52

~ 32

.37

—.13 -1.22

—.80

-013

—.89
—.09

.30

.12

.48

.35

I

I

.35
I

-1. 02

.37 I .66
I

I

I

.97
I

-.88
.33 I .30

I

.26
I

—.17
I

I

—.08
I

.36
I

—.32

.48
I

I

.12

.24
—.06

.19

.66

.87

~ 23 .31

-62 ~ 32

.67 .32

.01 .95

.93 1.70

—.51 2.03



TABLE 7. Logarithms of ratios of inner to outer 'mean population densi-
ties for Chironomidae by year, season and depth, zone. The'value of
Student's 5 is shown for each. season and depth zone. The t sign indi-
cates that the'ransformation y ~ logQc+1) was used. The vertical
dotted line indicates'he start of plant operation. A star (+) indicates
that the ratio was significantly different after the'tart of plant
operation (p ( .05) .

Season Depth
Zone 'Year Student's

1971 1972 1973 1974 1975 1976
I

Spring .64 —.04 —.02 -1.07
.04

.17

—.29
—.19

—.40

-017

Summer 0 .24 .93 .03

.81
—.08

.88
—.90

—.05

.27

1

2

Fall -.24
.23

~ 23

—.29
—.75
—.06

—.25
—.09

.26

.54

.45

.34

.22

.02

I

I

I 1.30
I

I
—.62

I .46
I

I

I

I

—.06

I —.04
I

I
—

~ 21

I

I

I .09
I

I
~ 14

I .31
I

I

.11 1.29
—.17 .86

.18 2.58

.22 .22

.05

22

.51

.19

.67 3.53*

.16 1.05
—.08 1.91
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TABLE 8. Logarithms of ratios of inner to outer mean population densi-
ties for total animals by year, season and depth zone. The'alue of
Student's 0 is shown for each season, and depth zone. The i sign indi-
cates that the'ransformation y ~ logQc+1} was used. The vertical
dotted line indicates" the'tart of plant operation. A star (+)
indicates that the ratio was significantly different after the start of
plant operation (p < .05).

Season Depth
Zone '' Year Student's

1971 1972 1973 1974 I 1975 1976

Spring 0

1

Summer 0

Fall

.61

-012
—.42

.15

.21
—

~ 44

.49

—.47

—.10

.13
—.14

.29

—.30

.21

—.64

~ 27 .04

—.16
—.05

.07

.27
—.02

.12

—.06

.40

.37

.25

—.38

.39 -1.05

I

I

.16
I —.48
I

~ 25

I

I

I —.65
I

I —.23

I

I

I
—.09

I —.28
I

.09
I

.15

.17

.31
—.20 1.38

~ 03 .29

.12 .99

.21 '46

.39 -1.00

.08 1.20
—.04 1.85



13

affinis, number per m . I = intake, D = discharge. Dates in parentheses,

Period I Period II
Month Midn

Bay
'Sunr

Sunr Noon Suns Midn Sunr Noon Sunsj
Noon 'Suns Midn'" Sunr'oon Suns Midn

July (6-7)
I 0
D '026

(20-21)
.010 .005 .030 .027

0 0 .092 0
.008

0
0 .069
0 0

August

September

October

November

December

(4-5)
I .009
D .017

(i4-i5)
I .038
D .028

(11-12)
I 0
D 0

(8-9)
I .006
D 0

(1-2)
I .019
D 0

.008
0

. 015
0

.013
0

(23-24)
0 .073 .051
0 .082 .033

(22-23)
0 .061 .078
0 .076 .027

(20-21)
0 .041 .040
0 .122 .016

(29-30)
0 .007
0 .033

(15-16)
0 .008 .028
0 0 .023

.008 0 .014
0 0 .021

0 .014 .101
.059 0 .053

0 .010
0 0

0
.031

0 .293
0 .127

.009 .017 .007

.016 0 0



TABLE 10. Bgntbce entrainment data, July-December l976: ~M ele relicta,
number per.m-. I intake, D ~ discharge.

Month

Period I
Midn Sunr Noon Suns

Bay
'Sunr Noon 'uns " Midn

Period II
Midn Sunr Noon Suns

Sunr'Noon " Suns Midn

Ju1y

August

September

October

I
D

I
D

I
D

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0.
0

0
.014

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

November

I
D

0
0

.030 0 .008 0
~ 016 0 0 .014

December

I
D

.018 0

.010 0
0
0

0
0

.007
0

0 .016
0 0

I
D

.007 0
0 0

0
0

0
0

.007 .014' .028
0 0 0 0
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TABLE 11. Benthos entrainment data, July-December, 1976: "Gammarus sp.,
number per m . I = intake, D = discharge.

Month

Period I Period II
Midn Sunr Noon Suns Midn Sunr Noon Suns

Bay
Sunr Noon ". Suns'idn '''Sunr " Noon'Suns Midn

July

August

I
D

0 . .014
0 0

. 016

. 041
0 .031
0 .022

September

I
D

0 .016 .008 0
0 .013 .016 0

0 .008
0 0

October

November

December

I
D

I
D

I
D

.007 .010 .037 .081 .069 0 .027 .025

.014 .019 .056 0 .027 .059 .042 .079

0 0 .008 0 .016 .028 .008 .076
0 .081 .015 0 .016 0 0 0

.006 .014 0 .007 .022 0 .010 .008
0 0 0 0 0 0 0 .012

I
D

0
.029

0 .031 .066 .014 0 .044 .009
0 .016 0 .011 ' .018 0
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TABLE 12. Benthos entrainment data, July-December, 1976: Asellus sp.,
number «per m . - I = intake, D discharge.

Month ,- Bay

'eriod'I ' 'eriod II
Midn Sunr Noon Suns Midn Sunr Noon Suns

pp

'Sunr '"Noon:'uns '''Midn''''Sunr '' Noon "Suns'idn

July

August

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

September

I
D

0 0
.013 0

0 0 0 0 .008 .012
0 .027 .017 0 0 0

October

I
D

0
0

0
0

0
0

0
0

0
0

0 .013
0 0

0
0

November

I
D

0 0
.013 0

0
0

0 .008 0
0 .016 0

0
0

0
0

December

I
D

0
0

0
0

0
0

0
0

0 .014
0 .022

0
0

0
0

I
D

0
0

0
0

0
0

0
0

0
0

0
0

0 .009
0 0
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~)
impinged on the travelling screens of the Donald C. Cook nuclear
plant in 1976. The number of 24-hour samples processed for cray-
fish from each period is given in parentheses. A = sampled
quantities.. B = estimated totals.

Inclusive Dates
A ' B

Number Wei ht(k ) 'Number 'Weight(k )

January 1-16
17-31

February 1-15
16-29

March

April

May

June

July

August

1-16
17~31

1-15
16-30

1-16
17-31

1-15
16-30

1-16
17-31

1-16
17-31

September 1-15
16-30

October 1-16
17-31

(16) 37 .21
(15) 34 .22

(15) 34 .20
(14) 21 .15

(4) 28 .22
(4) 38 .27

107
(3) * 3 .01

samples missing
samples missing

(4) 97 .75
(2) 186 1.35

(4) 296 2.21
(4) 967 5.85

(4) 893 4.25
(3) 500 . 2.55

(4) 356 1.80
(3) 82 .41

(4) 51 .22
(2) 29 .16

.Total, Jan.-Apr., June-Oct. (75 % of year)

* Partial sample loss suspected.

37
34

34
21

112
143

401
15

364
1395

1184
3626

3372
2500

1335
410

204
„. 218

15405

.21

.22

.20

.15

.88
1.01

2.70
.05

2.81
10.13

8.84
21.94

17.00
12.75

6.73
1.95

.88
.1.20

89. 65
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FIGURE 1. Density (animals/m ) of Pontoporeia affinis in the inner and outer sections of depth zone 0

(0-8 m depth). The error bars are standard errors. The vertical dotted line indicates the start of plant
operation.
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FIGURE 2. Density (animals/m ). of Pontoporeia affinis in the inner and outer sections of depth zone 1
(8-16 m depth). The error bars are standard errors. The vertical dotted line indicates the start of plant
operation.
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PIGURE 4. Density (animalslm ) of Sty2odvilus hez'ingumus in the inner and outer sections of depth zone 1
(8-16 m depth). The error bars are standard errors. The vertical dotted line indicates the start of plant
operation.
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PIGURE 5. Density (animals/m ) of Stylochilus hewingianus in the, inner and outer sections of depth zone 2
(16-24 m depth). The error bars are standard errors. The vertical dotted line indicates the start of plant"
operation.
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FIGURE 6. Density (animals/m ) of Pisidium spp. in the inner and outer sections of depth zone 0 (0-8 m

depth). The error bars are standard errors. The vertical dotted'ine indicates the start of plant
operation.
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FIGURE 7. Density (animals/m ) of Pisidium spp. in the inner and outer sections of depth zone 1 (8-16 m
depth). The error bars are standard errors. The vertical dotted line indicates the start of plant operation.
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The error bars are standard errors. The vertical dotted line indicates the start of plant operation.
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Environmental Operating Report — July-December 1976

PISH David J. Jude

Field Sam lin for Adult Fish

2ntz'oduction

Fish netted during the July-December 1976 period have not been
completely processed; therefore only tentative conclusions can be
presented. June 1976 data will be presented since these data were not
available for inclusion in the January-June 1976 semi-annual report.

Standard series netting was completed for all months from July-
December except for October and November. Foul weather prevented night
gillnetting in October and precluded day and night gillnetting and night
trawling in November.

Gi'll Nets

Technical Specifications state that gillnetting is to occur at
three 6 m stations (C and R at Cook; G at Warren Dunes) and three 9 m

stations (D and g at Cook; H at Warren Dunes) once per month during
April through November. A day sample (approximately 12 hours of netting)
and a night sample (approximately 12 hours of netting) is to occur at
each station every month.

See Tables 1-6 for a preliminary report of gill net catches in June
through November 1976. The spring influx of most species was complete
by June, the beginning of this semi-annual report period, so that June
gill net catches were dominated by the usual warm-water species found
during summer: alewives, spottail shiners and yellow perch. Some
trout-perch were also taken. Rainbow smelt, lake trout and unidentified
coregonids were also observed due to an upwelling during the sampling
period.

July gill nets had the same dominant assemblage present as was
found in June, with the exception of rainbow smelt. Again an upwelling
is probably responsible for this as the adult smelt is a cold-water
species present only during the colder months and upwellings. Some un-
identified coregonids, which also behave this way, were taken in July
at the 9 m stations.

August gill nets were dominated by alewives, spottail shiners and
yellow perch with substantial numbers of carp, trout-perch and gizzard
shad also present. Gizzard shad have appeared more regularly and in
increasing numbers with each successive year. September had the same
species assemblage as July with the addition of white suckers, chinook



sa3mcn and a channel catfish. Every fall we have seen an influx of salmon,
undoubtedly migrating to the St. Joe river for spawning. Other fall
species are channel catfish, gizzard shad and sometimes carpsucker, which
are probably migrating from the St. Joe river, as we seldom capture these

~ three species at other times. One lake sturgeon was also netted but was
released alive when the net was retrieved.

Numbers of fish netted in October declined noticeably over previous
months, most likely because only day nets were,set and the weather was
rough. Alewives, spottail shiners and gizzard shad were m'ost abundant
with lake trout, chinook salmon and white suckers also taken.

T1'CVdls

Requirements for trawling in the Technical Specifications state
that'he same stations as sampled for gillnetting with the exception of
station Q shall<be sampled from April through November with duplicate
tows once during the day and once during the night each month.

See Tables 7-12 for a preliminary report of trawl catches for the
months of June through November 1976. Catches in trawls reflected the
same trends found with gill nets. June trawls contained mainly alewives,
spottail shiners and yellow perch, with some trout-perch and johnny
darters also taken. July trawl catches increased in species diversity,
and numbers of fish captured increased over those caught in June. The
July assemblage was primarily comprised of'lewives, spottails, rainbow
smelt, yellow perch, johnny darters and trout-perch. .Unusual numbers
of unidentified coregonids, one lake whitefish and several lake trout
were also trawled. These fish reflect the influence of the upwelling on
trawl catches.

The August species assemblage was the same as that found in July
except for the absence of cold-water species; only one unidentified
coregonid was taken in August. Numbers of fish trawled in August declined
from numbers caught in July. In September alewives, spottails, yellow
perch and trout-perch were taken in modest numbers. Spottails were most
numerous, displacing the alewife as the most abundant species. Total
numbers of fish trawled in September declined from numbers caught in
preceding months.

Numbers of fish trawled in October increased over the preceding
month with alewives and spottails shiners most numerous. Trout-perch
and johnny darters were also taken in increased numbers. The numbers of
yellow perch d'eclined with their normal offshore movement at this time
of year.

Numbers of fish trawled declined sharply in November. Alewives,
spottails and smelt were the most numerous species with a few trout-perch
and an occasional yellow perch taken. One lake trout was also captured.



Seines

Seining, according to the Technical Specifications, will be performed
at three stations (A and B at the Cook Plant and F at Warren Dunes) once
per month from April through November during'times of reduced wave height.
Duplicate 61 m hauls were to be done once during the day and once during
the night each month.

See Tables 13-18 for a preliminary report of seine catches in June
through November 1976. In June, alewives and spottails were the most
abundant inshore species. A number of salmonids were also taken. The
July species assemblage varied little from that of June. Alewives and
spottails were still dominant, and yellow perch (few were taken in June)
occurred in modest numbers. Two unidentified coregonids, nine salmonids
and three river redhorse. (rare in the Cook Plant vicinity) were also
seined in July.

Species diversity in August declined from that of July. Alewives
were abundant and taken in all but one seine haul. Spottail shiners were
next in abundance, occurring in modest numbers. Yellow perch were also
taken, but in low numbers.

Young of the year alewives dominated seine catches in September but
their occurrence at each station was quite variable. Adult alewives have
moved or are moving to deeper water by this time. Spottail shiners,
smelt, yellow perch and trout-perch were also collected, but in low
numbers. A large number of rainbow and brown trout as well as one coho
salmon were also captured. Again gizzard shad~usually rare in the area
during other months, were taken in notable numbers as was found in thegill net results.

In October, alewife and spottail numbers declined, while cold water
species such as lake trout, rainbows and brown trout increased in the
catches. We have never captured a large adult lake trout in any of our
previous seining operations during the lake trout spawning season
October and November, so that our 1976 catches of oyer.10 large lakers
in seine hauls was quite unexpected. Apparently the conditions were
right (mildly turbid water, moonlit night and modest waves) and the fish
were inshore allowing these high catches. In addition to the lakers, an
unusually high number of emerald and sand shiners, rare in our collections,
were taken in October seine hauls.

Only nine fish, all collected at night, were'eined in November.
Water temperatures were very low and wave heights were high making
conditions unfavorable for fish and man. Species taken were: four
longnose dace, and one each of spottail shiner, smelt, trout-perch and
bluegill. For a complete monthly (June-December) species list compiled
by station refer to Tables 1-18.



Fish Larvae Sam les

Field fish larvae samples

Open water larvae samples were collected from July through December
in accordance with the Environmental Technical Specifications which call
for sampling at 10 permanent stations once during the day and once during
the night.

For the inshore stations (A, B, F) duplicate samples were collected
by towing two nets simultaneously by hand against the current a distance
of 61 m once during the day and once during the night once per month
during April through December. At stations C, G, and R (6 m stations)
5 minute horizontal tows were made at 0.5, 2, 4 and 5.5 meters. At the
9 m stations (D, H) horizontal tows were made at 0.5, 2.5, 4.5, 6.5 and
8.5 meters. At station E and W (21 meters) tows were made at 0, 7.5,
13.5 and 20 meters only during the months of April through August.

Examination of 1976 samples have begun, however only a few samples
have been processed. Data from 1975 have not been completely processed
on the computer and so are,not available either. However field larvae
samples for the July-December period of 1973-74 show fish larvae most
abundant in July with their numbers tapering off from August through
October. June is the second most important month. No larvae were taken
in November and December 1973.

Alewife are the most abundant fish larvae encountered, being collected
from June to October. Spottail shiners are second in abundance when sled
tow samples from 1974 are considered in this discussion. Spottails are
common from July-September. Yellow perch are taken in very low numbers
in June-July, with June the peak month. Smelt larvae are present in low
numbers in early spring (April or May). Other larval species collected
in the past with regular and supplementary tows include: johnny darters,
trout-perch, slimy sculpins andntnespine stickleback. Some carp larvae
appear to have been identified in 1975. We are presently working on
confirming these identifications. Burbot larvae have also been found.

Zn&ainment samples

Technical Specifications call for entrainment samples to be collected
at .two locations, the intake forebay and discharge forebay. A study using
several different sampling hose positions within the intake forebay did
not reveal any obvious stratification of the larvae, so a single depth in
the intake forebay (5 m) was chosen for all subsequent sampling. Forebay
samples are taken by pumping measured volumes of water with a 80 gpm
diaphram pump into a 1/2 meter diameter plankton net. During all months
of the year, except June, July and August, samples were collected twice
a month for each 8 hour segment during a twenty-four hour period. A
slight modification of the times of sampling to better reflect biological



changes that might occur has been promulgated so that sampling is now
conducted during four periods of six hours each: sunset to midnight,
midnight to sunrise, sunrise to noon and noon to sunset. Fish eggs
and larvae are removed from all samples, larvae are identified, but
eggs are assigned probable species designations from knowledge of
spawning times and sometimes by physical shape and size. During June,
July and August samples similar to those described above are collected
every week.

All samples as required were taken from June-December. Volumes of
condenser water sampled were: June — 919,486 + gallons (meter mal-
function occurred and an average volume has not been calculated yet),
July — 860,418 + gallons, August — 1,195,294 gallons, September—
390,381 gallons, October -'457,249 gallons, November — 477,075 gallons
and December 250,792 gallons (only one of the two sampling visits have
been completed as of this writing). None of the 1976 entrainment
samples have been processed. Data for 1974 define entrainment of larvae
and eggs as being a seasonal problem. During months of high larvae and
egg abundance (June-August) entrained larvae may range from 135,000 to
2.5 million per day for full Unit 1 operation (Jude 1977, in press).
Fall and winter entrainment is much less, since few or no fish spawn in
this area at this time. Species expected to be entrained are alewife
and a few spottails and trout-perch.

Foreba Visual Ins ection

A request to note the number of dead fish in the vicinity of the
trash racks once each month using visual estimation techniques was
carried out. From June through November 1976 notable numbers of fish
were observed swimming in the Cook Plant forebay. Alewife and yellow
perch accounted for the majority of fish observed. Alewives were seen
from June through November and yellow perch from July through October.
Lake trout were observed in June, August, October and November. Other
species .seen were spottail shiners, trout-perch and northern pike. All
fish appeared to be in good condition and except for one lake trout,
showed no sign of mechanical damage. No dead fish were observed.

Im in ement

Impingement samples are collected every fourth day from samples
bagged by plant personnel every day. Since samples are collected
irregularly by plant personnel we chose the bags of fish which give us
the best approximation to 24 hours of sampling on or around the
specified day for sampling. This can and has led to variations in the
amount of time sampled from 20 to 28 hours, but we feel this system is



the best compromise among a number of important considerations.
Statistics, as required by the Technical Specifications, have verified
the validity of every fourth day sampling and since March 1976,
sampling has proceeded in this manner. Fish as required, are examined
for species, life stages and quantity (number and weight) and. valid
subsamples of fish are counted, measured, weighed, sexed and breeding
and general condition is determined. The specific data on length,
sex,'tc. is not available, but numbers caught are. (See the tables« impingement data at the end of this report.)

Impingement samples were collected as described from July-December
1976. Data are presented in this report for the period November 1975
through October 1976 to give a year's data for consideration. Daily
impingement collections were made until March 1976 when an every fourth
day sampling plan was implemented. Discussiop.will be limited to the
months of May-October 1976, months for which data have not been
previously presented.

May 1976 impingement (11,656 fish, 297.92 kg) was about one half
that of May 1975 (26,368 fish, 848.06 kg). Alewives were the most
commonly impinged fish in May 1976 (7125 fish, 215.9 kg), and May 1975
(22,681 fish, 794.24 kg). The total number of species impinged were
less in May 1976 (16 species impinged) than in May 1975 (21 species
impinged). Other species impinged in large numbers in May 1976 were:
slimy sculpins (1793 fish), trout-perch (853 fish), rainbow smelt
(610 fish), yellow perch (289 fish), johnny darters (140 fish) and
lake trout (26 fish).

June 1976 impingement (32,671 fish, 833.11 kg) was considerably
less than June 1975 (81,836 fish, 2036.55 kg). The number of fish
species impinged were virtually the same for June 1975 (16 species)
and June 1976 (15 species). Alewives again dominated the impingement
catch both years, particularly in 1976 (29,092 fish, 719.9 kg). Large
numbers of spottail shiners were also impinged in June 1976 (2587
fish> 44.0 kg). Other notable species impinged were: trout-perch
(853 fish), yellow perch (289 fish), slimy sculpins (285 fish) and
lake trout (ll fish). The June species assemblage was very similar
both years.

July was the month of maximum fish impingement for 1976. In 1975,
the heaviest impingement occurred in June. Twelve species were impinged
in July 1976 compared to 16 for 1975. July 1976 impingement was 33,045
fish (981.12 kg) while 12,794 fish (355 kg) were impinged in July 1975.
Alewives were the dominant fish impinged in July 1976 (28,012 fish,
713.1 kg). However, the record impingement in 1976 was due to a catch
of more trout-perch (2057 fish, 17.2 kg) and yellow perch (2030 fish,
234.4 kg), both of which were impinged in far greater numbers than in
July 1975. Other species impinged in lesser numbers were: spottail
shiners, slimy sculpins, rainbow smelt and 19 unidentified coregonids,
most of which are believed to be bloaters (C'ore@onus houri).



August 1976 had the lowest number of impinged fish of any month in
the May-October period (6404 fish, 257.99 kg). Alewives were the
dominant fish impinged (3790 fish, 89.5 kg), exceeding the number
impinged in August 1975 (1906 fish, 46.69 kg). Impingement of yellow
perch in August 1976 (1523 fish) increased threefold over August 1975

catches (492 fish). The same minor species were impinged both years
(trout-perch, spottail shiners and slimy sculpins).

September 1976 impingement (16,346 fish, 202.51 kg) was seven times
as great as the September 1975 catch (2310 fish, 39.3 kg). Alewives
(3300 fish, 20.6 kg) were displaced for the first time this period (May-
December 1976) as the dominant fish impinged. Yellow perch was the most
abundant fish (6068 fish,.129.1 kg) being impinged in greater numbers
this month than in any other month for the 12 month period. Trout-
perch (4195 fish, 15.~kg) were also impinged in large numbers as were
spottail shiners (2247 fish, 22.9 kg).

Impingement catches declined slightly in October 1976 (10,463 fish,
137.63 kg) compared to October 1975 (16,087 fish, 157 kg). Yellow perch
(4123 fish, 81.6 kg) and spottail shiners (2952 fish, 30.5 kg) dominated
the October 1976 catch. Alewives were still abundant (2356 fish, 12.3
kg) however, despite the fact they were in the process of moving off-
shore to deeper water at this time of year~ A smaller proportion of
trout-perch and larger proportion of spottails were impinged in October
1976 than October 1975. Other species taken in lesser numbers in
October 1976 were: trout-perch, slimy sculpins, rainbow smelt and
seven unidentified coregonids.

In summary then, the total number of fish impinged for the May-
October period was less in 1976 (110,585) than it was for 1975 (145,353).
The variance in numbers impinged between months was also less in 1976.
The species assemblage on a monthly basis remained relatively constant
between the two years. Considerably more fish were impinged in the
spring (May and June) of 1975 than spring, 1976. This was the result
of greater numbers of alewives being impinged in the spring of 1975.
More fish were impinged in the summer (July-September) of 1976 than
1975. Three species, yellow perch, trout-perch and alewife were
responsible for the larger summer 1976 impingement catches. Impingement
was relatively constant for October of both years.

Severe weather this year was the worst
and was responsible for fish larvae samples
October at stations G and H during the day.
required fish larvae samples were collected
required.

of any previous field season
not being collected in
In November, none of the

and for December none are
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TABLE 1.

9

Preliminary report of gill net catches for the month of June 1976.

Date

Station:

6/21 6/21 6/21 6/21 6/21 6/21

Time'ay Night Day Night Say Night Day Night Day Night Day Night

Species

Alewife
Black bullhead
Blue ill
Brown trout

'urbot

Caro
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner
Fathead minnow
Gizzard shad
Golden shiner
Johnn darter
Lake trout
Lake whitefish
Lar cmouth bass
Lon nose dace
Lon nose sucker
Mottled scul in
Nines ine stklbk.
Northern ike
Rainbow smelt
Rainbow trout
Rock bass
Slim scul in
S ottail shiner
Trout- erch
Unident. core .
White sucker
Yellow erch

A A

N " F

Misc.

Zero Catch

Code: F few (1-10 fish), M ~ many (11-50 fish), N numerous (51-100 fish), A ~ abundant
(more than 100 fish)
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~ . TABLE 2. 'Preliminary report of gill net catches for the month of July 1976.

Date:

Station:
Time

7/14 7/13 7/14 7/13 J714 J713 @714 7JU ZIL4 ZI13 Zllb Zl13
C ~ D H

Day Night Day Night Day Night Day Night Day Night Day Night

Species

Alewife
Black bullhead
Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner
Fathead minnow
Gizzard shad
Golden shiner
Johnn darter

~ Lake trout
Lake x~hitefish
Lax cmouth bass
Lon~nose dace
Lon nose sucker
Mottled scul in
Nines ine stklbk.
Northern ike
Rainbow smelt
Rainbow trout
Rock bass
Slim scul in

A A A N A

S ottail shiner
Trout- erch
Unident. cora .
White sucker
Yellow erch

N

N N

A N

N A

A N

Misc.
River Redhorse

Zero Catch

No Fishing

Code: F few (1-10 fish), M ~ many (11-50 fish), N ~ numerous (51-100 fish), A = abundant
(more than 100 fish)
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TABLE 3. Preliminary report of gill net catches for the month of August 1976.

Date:

Station:
Time:

ale Wu Dl9 — —ale- —— —-BL9-—
D H

Day Night Day Night Day Night Day Night Day Night Day Night

Species

Alewife
Black bullhead
Blueoill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner
Fathead minnow
Gizzard shad
Golden shiner
Johnn darter

~ Lake trout
Lake whitefish
Lar cmouth bass
Lon nose dace
Lon nose sucker
Mottled scul in
Nines ine stklbk.
Northern ike
Rainbow smelt
Rainbow trout
Rock bass
Slim scul in
S ottail shiner
Trout- arch
Unident. cora
Mhite sucker
Yellow erch

N

A A

F 10

N N

Misc.
Silver Redho s

Zero Catch

No Fishing

Code: F ~ few (1-10 fish), M = many (11-50 fish), N = numerous (51-100 fish), A = abundant
(more than 100 fish)
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TABLE 4; Prelimin'ary report of gill net catches for the. month of September 1976.

Date:

Station-
Time:

0 9l16 - .9/30 '9/16 9L30 9L16 9/30 9/16 9Q9 QQ6 9+~0 9/16
C G

'

Day, Night Day Night Day Night Day Night Day Night Day Night

Species
Alewife
Black bullhead

. Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner
Fathead minnow
Gizzard shad
Golden shiner
Johnn darter
Lake trout
Lake whitefish
Lar cmouth bass
Lon nose dace-
Lon nose sucker
Mottled scul in
Nines ine stklbk.
Northern ike
Rainbow smelt
Rainbow trout
Rock bass
Slim scul in
S ottail shiner
Trout- arch
Unident. cora .
White sucker

~ Yellow arch A

N

A

N

A

Misc.
River Redhorse'ake Stur eon

Zero Catch

Code: F few (1-10 fish), M ~ many (11-50 fish), N = numerous (51-100 fish), A ~ abundant:
(more than 100 fish)
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TABLE 5.. Preliminary report of gill net, catches for the month of October 1976.

Date:

Station:
Time+

10+ll

Day Night Day Night Day Night Day Night Day Night Day Night

Species

Alewife
Black bullhead
Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner
Fathead minnow
Gizzard shad
Golden shiner

terJohnn dar
Lake trout
Lake whitefish
Lar cmouth bass
Lon nose dace
Lon nose sucker

Rainbow smelt
Rainbow trout
Rock bass
Slim scul in
S ottail shiner
Trout- erch
Unident. core .
ophite sucker
Yellow erch

Hottled scul in
Nines ine stklbk.
Northern ike

F

2fisc.

Zero Catch

No Fishingt Code: F ~ few (1-10 fish), M ~ many (11-50 fish), N ~ numerous (51-100 fish), A ~ 'abundant
(more than 100 fish)
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TABLE 6; Preliminary report of gill net catches for the month of November 1976.

Date.

Station:
Time:

G „H
Day Night ~ Day Night Day Night Day Night Day Night Day Night

Species

Alewife
Black bullhead
Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner
Fathead minnow
Gizzard shad
Golden shiner
Johnn darter

~ Lake trout
Lake whitefish
Lar cmouth bass
Lon nose dace
Lon nose sucker
lfottled scul in
Nines ine stklbk.
Northern ike
Rainbow smelt
Rainbow trout
Rock bass
Slim scul in
S ottail shiner
Trout- erch
Unident. cora .
White sucker
Yellow erch

%fisc.

Zero Catch

No Fishing

Code: F ~ few (1-10 fish), M ~ many (11-50 fish), P ~ numerous (51-100 fish), A ~ abundant
(more than 100 fish)
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'TABLE'. Preliminary repoit of trawl catches for'he month of June 1976.

ice: 6/14 6/14 6/14 6/14' 6/14
S ta.t ion:
TQ.me e

Replicate:
Day ', Night . Day Night12-12'1212 Day Night Day Night - Day - Night

1 . 2 1 2 1 2 :1 '2 1 2

Species

Alewife
Black bullhead
Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon
Coho salmon
Emerald'hiner
Fathead minnow
Gizzard shad
Golden shiner
Johnn darter
Lake trout
Lake whitefish

.„Lar cmouth bass
'-Lon nose dace
Lon nose sucker
Mottled scul in
Ninesnine stklbk.
Northern ike
Rainbow smelt
Rainbo~ trout
Rock bass
Slim scul in
S ottail shiner
Trout- erch
Unident. core

"ophite sucker
Yellow erch M F

A
F F

M F

4 2 F

1 M

1 F

M M

F F 10

Misc.

Zero Catch

Fishing

Code: F ~ few (1-10 fish), M ~ many (11-50 fish), N ~ 'numerous (51-100 fish), A abundant
(more than 100 fish)
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~ --TABLE 8. Preliminary'report of trawl catches for the month of July 1976.

ee:. 7/13 7/13 7/13 7/13 7/13,
Station,:
Time:

Replicate:
Day: Night Day Night Day Night Day Night Day Night121212121212121.2.1212

h

Species

Alewife
Black bullhead
Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner
Pathead-'minnow
Gizzard" shad

'Golden shiner
Johnn darter
Lake trout
Lake whitefish

, Lar cmouth bass
'-Lon nose dace
Lon nose sucker
Mottled scul in
Nines ine stklbk.

.M M F M

F F

M M

F F

N P N

Northern ike
Rainbow -smelt
Rainbow trout
Rock bass
Slim scul in
S ottail shiner F
Trout- erch
Unident. core .
White sucker
Yellow erch

F F
M M

M F

N

F F P

F M F F. F
M M M M N

P F P

1 F

N

M M M

F F

F F F

N A N

F M

F F

Misc.

Zero Catch

Fishing

Code: = P few (1-10 fish), M ~ many (11-50 fish), N ~ numerous (51-100 fish), A abundant
(more than 100 fish)
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" 'TABLE 9. Preliminary report of trawl catches for the month of August 1976.

+re: 8/9 8/9 8/9 8/9. 8/9

Station:
Time

Replicate:
Day Night Day Night Day Night Day

1 2 ~ 1 2 1 2 1 2 1 2 l. 2 1 2

Night Day Night
1 2 1 2 1 2

,Species
Alewife
Black bullhead
Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner
Fathead minnow
Gizzard shad
Golden shiner
Johnn darter
Lake trout
Lake whitefish

,-.Lar cmouth bass
Lon nose dace
Lon nose sucker
Mottled scul in
Nines ine stklbk.

A

3 4 F 1

8 F F

F F

Northern ike
Rainbo~ smelt
Rainbo~ trout
Rock bass
Slim scul in
S ottail shiner
Trout- erch
Unident. core .
Ilhite sucker
Yellow erch

F F

F F
F F

F F

M M
F M

1 F F F

1 F

4 F

'isc

Zero Catch

'Fishing
'I ~

Code: F ~ few (1-10 fish), H ~ many (11-50 fish), N ~ numerous (51-100 fish), A ~ abundant
(more than 100 fish)



18

-- TABLE 10. Preli'minary report of trawl catches for the month of September 3.976.

Qte.
Station:

9/13 .9/13 , 9/13 9/13 9/13

Time

Replicate:
Day Night Day Night Day Night

1 2 1 2 1 2 1 2 1 2 1.'2
Day Night Day . Night

1 2 1 2 1 2 1 2

Species .

Alewife
Black bullhead
Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner
Fathead minnow
Gizzard shad
Golden shiner
Johnn darter
Lake trout
Lake whitefish

. Lar cmouth bass
'Lon nose dace
Lon ose sucker

- Mottled scul in
Nines ine stklbk.
Northern ike
Rainbow smelt

~ Rainbow trout
Rock bass
Sli scul in
S ottail shiner
Trout- erch
Unident. core
Hhite sucker
Yellow erch

F 1

F 1 1 F F

M'

F F p p M '2 'M

M F
F F

p p

Misc

Zero Catch

Fishing

Code:. F ~ few (1-10 fish), M many (11-50 fish), N numerous (51-100 fish), A abundant
(more than 100 fish)
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- TABLE 11. Preliminary report of travl catches for the month of October 1976.

Station:
Time

R'eplicate::
Day Night, Day Night ~ Day Night Day Night Day ~ Night

1 2 . 1 2 1 2 1 2 1 2 1 . 2 1 '2 1 "'2 1 2 1 , 2

Species

Alevife
Black bullhead
Blue ill
Brown trout
Burbot ~

Car
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner .

Fathead .minnow
Gizzard''shad
Golden shiner
Johnn darter
Lake tiout
Lake whitefish

; Lar cmouth bass
Lon nose dace
Lon nose sucker
Mottled scul in
Nines ine stklbk.
Northern ike
Rainbow smelt
Rainbow'trout
Rock bass
Slim "scul in

A N M F N F N N A N M A ) F F

F F

S ottail shiner
Trout- erch
Unident. cor e
Uhite sucker
Yellow erch

A N N
N F F

A N
F .F

M A M F
M F

'isc.

Zero Catch *X

Fishing

Code:: F fev (1-. 10 fish), M ~ many (11-50 fish), N ~ numerous (51-100 fish), A ~ abundant
„(more than 100 fish)
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'.TABLE 12. Preliminary report of trawl catches for, the month of November 1976.

ee:
Station:

11/8 11/8 11/8 11/8 11/8

Time

Replicate:
Day Night Day Night

1 2 1 2 1 2 1 2

Day Night . Day ., Night Day , Night
1 2 l.'2 1 '2 1 2.„1 '2 1 2

Species

Alewife
Black bullhead
Blue ill
Brown trout
Burbot
Ca
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner
Pathead minnow
Gizzard shad
Golden shiner
Johnn darte'r
Lake trout

'Lake whitefish
. Lar cmouth bass
'Lon nose dace
Lon nose sucker
Mottled scul in
Nines ine stklbk.
Northern ike
Rainbow smelt:
Rainbow trout
Rock bass
Slim scul in
S ottail shiner
Trout- erch
Unident. coze
White sucker
Yellow erch

F F

Misc.

Zero Catch

No Fishing

Code: P ~ few (1-10 fish), M many (11-50 fish), N numerous (51-100 fish), A abundant
(more than 100 fish)
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TABLE.13. Preliminary report of seine catches. for the month of June 1976.
4

Date:

Station:
6/14— 6/14 6/14 6/14 '/14 6/14

Time:

Replicate:
.Day Night Day Night Day Night

1 .2 1 2 1 2 1 2 1 . 2 1 2

Species

Alewife
Black bullhead
Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon

.Coho salmon
Emerald shiner
Fathead minnow
Gizzard'shad
Golden shiner
Johnn 'darter
Lake trout
Lake whitefish
Lar cmouth bass
Lon nose dace
Lononose sucker
Mottled scul in
Nines ine

stklbk.'orthernike
Rainbow smelt
Rainbow tr'out
Rock bass
Slim scul in
S ottail shiner
Trout- exch
Unident. core onids
White sucker
Yellow exch

A A

2 2

A A

M

A

Misc.
Quillback

Zero Catch

No Fishing

Code: F ~ few (1-10 fish), M many (11-50 fish), N numerous (51-100. fish), A = abundant
(more than 100 fish)

V
I
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TABLE 14. Preliminary report of .seine catches for the month of July 1976.

Date:

Station:
7/13 7/13 7/13 7/13 7/13

Time:

Replicate:
Day

1 2

Night Day

1 2' 2

Night
1 2

Day

l. 2

Night
1 - 2

Species

Alewife
Black bullhead
Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon

,Coho salmon
Emerald shiner
Fathead minnow
Gizzard'shad
Golden shiner
Johnn 'darter

". Lake trout
Lake whitefish
Lar cmouth bass
Lon nose dace
Lon nose sucker
Mottled scul in
Nines ine

stklbk.'orthernike
Rainbow smelt
Rainbow tr'out
Rock bass
Slim scul in
S ottail shiner
Trout- erch
Unident. core onids
White sucker
Yellow erch

A

Misc.
River Redhorse
Quillback

Zero Catch

No Fishing

Code: F few (1-10 fish), M many (11-50 fish), N numerous (51-100 fish), A abundant
(more than 100 fish)
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TABLE.15.,.Preliminary report of seine catches for the'month of August 1976.

Date:

Station:
8/9 8/10 8/9 8/10 8/9 8/10

Time:

Replicate:
Day Night Day Night Day Night

1 - 2 1 2 1 2 1 2 . 1 2 1 2

Species

Alewife
Black bullhead
Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner
Fathead minnow
Gizzard'shad
Golden shiner
Johnn dartex
Lake trout
Lake whitefish
Lar cmouth bass
Lon nose dace
Lononose sucker
Mottled scul in
Nines ine

stklbk.'orthernike
Rainbow smelt
Rainbow trout
Rock bass
Slim scul in
S ottail shiner
Trout- exch
Unident. core onids
Uhite'ucker
Yellow erch

A A A A A A

Misc.
ma mout ass

Zero Catch

No Fishing

( ods 0 feu (1 10 fish) M many (11-50 fish), N numerous (51-100 fish), 0 abundant
(more than 100 fish)
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TABLE 16. Xreliminary report of seine catches for the month -of September 1976.

Date: 9/13 9/14 9/13 9/14 9/13 9/14

Station:
Time:

Replicate:
Day Night Day Night Day Night

1 2 1 2 1 . 2 1 2 1 2 1 2

Species

Alewife
Black bullhead
Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner
Fathead minnow
Gizzard'shad
Golden shiner
Johnn darter
Lake trout
Lake whitefish
Lar~emouth bass
Lon nose dace
Lon>nose sucker
Mottled scul in
Nines ine

stklbk.'orthernike
Rainbow smelt
Rainbo~ trout
Rock bass
Slim scul in
S ottail shiner
Trout- erch
Unident. core onids
White sucker
Yellow erch

F . M

Misc.

Zero Catch

No Fishingt
Code: F few (1-10 fish), M many (11-50 fish), N ~ numerous (51-100 fish), A ~ abundant

(more than 100 fish)
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TABLE-17. Preliminary report of seine catches for the month of October 1976.

Date:

Station:
Time:

Replicate:
.Day Night

1 2

F

Day Night Day Night
1 2 1 2 1 2 1 - 2

h

Species

Alewife
Black bullhead
Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon
Coho salmon
Emerald shiner
Fathead. minnow
Gizzard'shad
Golden shiner
Johnn 'darter
Lake trout
Lake whitefish
Lar cmouth bass
Lon nose dace
Lononose sucker
Mottled scul in
Nines ine

stklbk.'orthernike
Rainbow smelt
Rainbow tr'out
Rock bass
Slim scul in
S ottail shiner
Trout- erch
Unident. core onids
White sucker
Yellow erch

Ifisc.
an S incr

Zero Catch

No Fishing

Code: F ~ few (1-10 fish), H ~ many (11-50 fish), N = numerous (51-100 fish), A ~ abundant
(more than 100 fish)
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TABLE.18..Preliminary report of seine catches for the month of November 1976.

Date: 11/8 11/8 ll/8 11/8 11/8 11/8
'tation:

Time'eplicate:
Day

1 2

Night
1 2

Day

1 2

Night Day 'ight
1 2 1 2 1 2

Species

Alewifh
Black bullhead
Blue ill
Brown trout
Burbot
Car
Channel catfish
Chinook salmon

.Coho salmo'n
Emerald shiner
Fathead minnow
Gizzard'shad
Golden shiner
Johnn 'darter
Lake trout
Lake whitefish
Lar cmouth bass
Lon nose dace
Lon nose sucker
Mottled scul in
Nines ine

stklbk.'orthernike
Rainbow smelt
Rainbow trout
Rock bass
Slim scul in
S ottail shiner
Trout- erch
Unident. coxe onids
White sucker
Yellow exch

Misc.

Zero Catch X X

No Fishingt
Code: F ~ few (1-10'fish), M ~ many (11-50 fish), N = numerous (51-100 fish), A abundant

(more than 100 fish)



TABLE 19 ~ NUHBER AND WEIGHT OF IHPIHGED FISH COLLECTED BY THE SAHPLItlG PROGRAH EACH HONTHe JANUARY THROUGH JUNE 1976

NQo OF COLLECTIHG DAYS
JANUARY
31 DAYS

HO ~ WT ~

(KG)

FEBRUARY
29 DAYS

HOo WTo
(KG)

HARCH
8 DAYS

NO ~ WT ~

(KG)

APRIL
8 DAYS

HO ~ WT ~

(KG)

HAY
6 DAYS

NGo WT ~

(KG)

JUNE
8 DAYS

NO ~
MT'KG)

ALEWIFE

BLACK BULLHEAD

BLACK CRAPPIE

BLUEGILL

BROWtl TROUT

BURBGT

CARP

CHANNEL CATFISH

CtlIHGOK SALHOtl

COHO SALMOH

FOURHGRHED SCULPIN

GIZZARD BI(AD

GRASS PICKEREL

GREEN SUNFISH

IIYBRID SUNFISH

JOHNNY DARTER

LAKE CHUB

LAKE TROUT

LARGEHOUTH BASS

184 9o56 3

2 0 '2 1

2 Oo49 0

2 Oo01 0

0 OoO 0

5 2 '5 7

4 0 '0 0

22 Oo45 12

0 OoO 0

1 Oo65 2

0 OoO 0

Oo 11

Oo08

OoO

OoO

0 '
3 '6
OoO'

'2
OoO

Oo98

Oo0

0 'oO 1

2 Oo02 0

0 0 '
0 0 ' 1

0 OoO

8 19 ~ 25 10

0 OoO 0

0 F 06

Oo0

0 '
Oo00

Oo00

9.02

Oo0

1150 31 o S3 72 23 o 87

0 '4
1 . Oo00

OoO

OoO

3o6S

Oo00

0 '3
Oo15

Oo68

OoO

0 '2
OoO

0 '
0 ~ 61

Oo96

OoO

OoO

OoO

0 '
OoO

0o01

0 ; OoO

0 '
0 F 03

Oo50

0 '
OoO

0 '6
0 F 00

Oo00

0 ~ 0

OoO

0 '2
OoO

0005

Oo0

Oo00

0 '
0 F 00

OoO

34

TO

16

0 '5
OoO

OoO

Oo05

OoO

OoO

4o02

OoO

Oo0

OoO

0 '
0 '
0 F 01

OoO

Oo0

0 '

27

Oo0

Oo0

OoO

0 '
Oo09

0 ~ 0

Go58

OoO

0 '
OoO

0 ~ 01

0 ~ 0

0 ~ 01

0 '
ST 01

OoO

4168 180o91 518 21o1S 1379 41o79 8398 203 ~ 16



TABLE 19 COHTIHUEDe

HO ~ OF COLLECTIHG DAYS
JANUARY
31 DAYS

HOo WTo
(KG)

FEBRUARY
29 DAYS

HO ~
MT'KG)

NARCH
8 DAYS

HOo
MT'KG)

APRIL
8 DAYS

HOo WTo
(KG)

HAY
6 DAYS

HOo WTo
(KG)

JUNE
8 DAYS

HG ~ WTo
(KG)

LOtlGHOSE DACE

LOHGHGSE SUCKER

HUD NIHHGM

HINESPINE STICKLEBACK

HORTHERH PIKE

PUNPKINSEED

RAItlBOW SNELT

RAINBGM TROUT

ROCK BASS

SLINY SCULPIH

SPOTTAIL SHINER

TADPOLE HADTOtl

TROUT-PERCH

UNIDENTIFIED COREGOHID

UHIDENTIFIED PISCES

MHITE SUCKER

YELLOW BULLHEAD

YELLOW PERCH

0

240

252

2317

144

4

1660

Oo04

2 '3
0 '
0 'i
Oo67

Oe00

2o57

Oe0

OoO

2o11

18o09

0 '
2o 15

Oo05

OoO

1026

0 ~ 0

14 o01

1 Oo01

4 6e19

0 OoO

3 0o01

0 OoO

2 . Oo00

75 1e27

1 . Oo13

106

0o15

Oo76

0 OoO

2 1o54

5 0 '3
3 Oo01

0 OoO

2 0e01

106 1o38

0 0 '
0 OoO

267 1 '3
1863

0

Oe0

0 '6
OoO

OeO

Oo05

Oo01

Ge21

0

119

0 '
0 '9
0 '2
OoO

Oe0

OoO

F 43

17o04 3007 28e38

0 OoO

1 1o65

0 0 '
0 0 '
0 OoO

0 OoO

72 F 08

0 0 ~ 0

0 OoO

258 1o33

0 OeO

0 0 '
0 OoO

15 Oo04

0 OeO

0 OoO

118 1e03

1 0o01

0 Oe0

347 1 ~ 63

237

0

39

0 '
0 '2
OoO

OoO

Oe0

0 '
1o21

0 OoO

165 1 ~ 11

2 0 ~ 10

0 OoO

0 OoO

0 OoO

56 1 ~ 67

2o52 - 137 1o13

12

76

75

88

OeO

0 '
OoO

OoO

Oo53

OoO

Oo14

OoO

OoO

Oo52

Oo54

OoO

Oo62

OoO

OoO

2e46

OoO

9o05

tlOHTHLY TOTALS 6020 107 o 59 2314 73 o 21 7795 228 e 89 1132 31 ~ 56 2258 57 o 79 8714 222 o 15



TABLE 20 'UMBER AND 'i(EIGHT OF IMPINGED FISH COLLECTED DY THE SAMPLING PROGRA>l EACH MONTHS JULY THROUGH OCTOBER 1976.

JULY AUGUST SEPTEHBER OCTOBER
NO OF COLLECTING DAYS 8 DAYS 7 DAYS 8 DAYS 8 DAYS

HO ~ MT'O@ MT'O~ MT'Oo
MT'KG>(KG) (KG) . (KG)

TOTALS g JAll~ -OCT.

NO+ MT»
(KG>

ALEMIFE

BLACK BULLHEAD

BLACK CRAPPIE

BLUEGILL

BROMN TROUT

BURBOT

CARP

CHANNEL CATFISH

CHINOOK SALMON

COHO SALHON

FOURHORNED SCULPIN

GIZZARD SHAD

GRASS PICKEREL

GREEN SUNFISH

HYBRID SUNFISH

JOHHHY DARTER

LAKE CHUB

LAKE TROUT

LARGEHOUTH BASS

3 '7
0 OoO 0

0 OoO 0

0 0+0 0

0 OeO„

1 0+46 0

0 0+0 0

OoO

0 '
0 ~ 0

0+0

OoO

OoO

0 OoO 0 OoO

0 OiO 0

0 0+0 0

0 OoO 0

0 0 ' 0

0 OoO 0

0 OoO 0

0 0 ' 0

6 0+01 1

0 0+0 0

0 OoO 0

0 OoO

OaO

OoO

0+0

OoO

OoO

OeO

OoO

0 F 00

0+0

OeO

0+0

0 OoO

0 0 ' 0

0 0 ' 2

0 0 ' 0

2 Oo42 0

0 0+0 0

0 0+0 1

0 0 ~ 0 0

0 0 ~ 0 0

0 0 ' 0

2 Os58 7

0 0+0 0

0 OoO 0

0 0+0 0

24 Oo05 5

0+04

OoO

Oe02

OoO

0 ~ 0

OoO

Oi00

0+0

0 '
OoO

0 '7
000

0.0

OoO

OoOI

1 0 F 00 0 0 '
0 0 ' 0

1 0 '1 0

OoO

0 ~ 0

7229 184+03 864 20+45 861 6o31 608 24212 670+64

10 0 ~ 41

Oo50

Oo05

Oe64

22 11 '4
0 ~ 11

42 1+50

0 ~ 21

2032

Oo00

70

42

0 ~ 18

0 '1
45.88

0+ 01

1265 57+01

0 '6
Oo03

0 F 05





TABLE 20 CONTINUED,

JULY AUGUST SEPTEHBER OCTOBER TOTALS, JA)).-OCT.
HOo OF COLLECTING DAYS 8 DAYS 7 DAYS 8 DAYS 8 DAYS

HO ~ MT ~ HO ~ MT'O~ MT ~ HO ~ MT'O~ MT ~

(KG) (KG) (KG) (KG) (KG)

LONGNOSE DACE

LONGNOSE SUCKER

HUD ttIt(HOM

HIttESPIHE STICKLEBACK

NORTHERN PIKE

PUHPKIHSEED

RAINBOM SHELT

RAIHBOM TROUT

ROCK BASS

SLIHY SCULPIH

SPOTTAIL SHINER

TADPOLE HADTOH

TROUT-PERCH

0 OoO

0 OoO

0 Oo0

0 0 '
0 Oo0

0 Oe0

50 Oe61

1 0 '3
0 OoO

70 Oo45

110 Oo99

1 Oe01

531 4 '4

0 OeO

2 Oe02,

0 OeO

0 0 '
I 1o95

0 OoO

19 Oo39

0 Oo0

0 OoO

41 0 '4

Oe0

0 ~ 0

OoO

Oo0

0 'OeO

OoO

0 '3
0 ~ 0

0 '
Oe4592

62 0 '6 433

0 0 '
120 lo06 979

3e82

Oe0

3e62

39

762

176

Oo02

Oo0

0 '
Oe00

OeO

Oe01

0 ~ 15

0 '
Oo0

Oo28

7o88

0 '
~ 77

UHIDENTIFIED COREGONID 5 Oo20 Oo0 Oo010 OeO

0 OoO

0 OoO

0 OoO

0-1 Oo01

1 1o45

0 OoO

UNIDENTIFIED PISCES

MHITE SUCKER

YELLOM BULLHEAD

YELLOM PERCH

OoOOo0

0 '1o81

OoOOoO

524 60 '9 34R 33o82 1416 30o12 1064 21 '7

5 0 F 06

11 11 ~ 82

5 Oo03

27 0 '6
4 3o15

10 0 '2
723 9.66

3 Oe17

1 0 ~ 1S

1548 9071

8978 80o96

1 0 'i
2270 16e75

17 Oe37

1 Oo01

11 7 ~ 04

Oo01

5421 184 o 07

HOHTHLY TOTALS 8530 253ol9 1RSR 58o49 3815 47e24 2702 35o49 44734 1115o58
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TABLE 21 ~ ESTIHATES OF NUtlBER AND LIEIGHT OF EACH SPECIES OF FISH IHPIHGED DURING EACH HOHTHt JANUARY THROUGH JUNE 1976 ~

THESE ESTIHATES WERE DERIVED BY HULTIPLYIHG EACH ENTRY IN THE PRECEDING CATCH TABLES BY H/Ht
WHERE H IS THE NO ~ OF DAYS IH EACH HONTH AND H IS THE HO ~ OF COLLECTING DAYS

JANUARY
NOo OF COLLECTING DAYS 31 DAYS

HO ~ IJTo
(KG)

FEBRUARY
29 DAYS

NOo IJTo
(KG)

HARCH
8 DAYS

HOo IJT ~

(KG>

APRIL
8 DAYS

NOo WTo
(KG)

HAY
6 DAYS

NOo WTo
(KG>

JUNE
8 DAYS

HGo
MT'KG)

ALEIJIFE

BLACK BULLHEAD

BLACK CRAPPIE

BLUEGILL

DROWN TROUT

BURBOT

CARP

CHANtlEL CATFISH

CHINOOK SALHON

COHO SALHOH

FOURHORNED SCULPIN

GIZZARD St)AD

GRASS PICKEREL

GREEN SUNFISH

HYBRID SUNFISH

JOHNNY DARTER

LAKE CHUB

LAKE TROUT

LARGEHOUTH BASS

184 9o56 3

Oo02

0 '9
0 F 08

OoO o 3

0 '2
Oo01

22

0

Oo01

OoO

2o15

Oo10

Oo45

OoO

Oob5

0 '

12

0 '
OoO

3o76

OoO

1 ~ 02

OoO

Oo98

OoO

23

OoO

OoO

14 ~ 12

Oo02

0 ~ 10

Oo57

2ob4

OoO

1150 31 ~ 53

0 ~ 0

Oo02

72 23 '7
Oo06

OoO

131 3o69

OoO

OoO

OoO

OoO

OoO

8 19o25

0 ~ 0

0

10

OoO

Oo00

Oo00

9o 02

OoO

0 '8
OoO

OoO

15o57

Oo0

0 ~ 11 16151 701 '2
3 Oo06 5 'o05
0 0 ' 0 OoO

0 '
0 '

0 0 ' 0

3 2o29 5

.3 3o60 5

0 OoO 0

0 OoO 0

OoO

OoO

Oo0

Oo14

F 58

OoO

Oo0

Oo33

Oo02

OoO/

OoO

Oo19

OoO

0 '2
Oo0

Oo02

Oo0

OoO

5 0001

Oo0

OoO

0 '

Oo0

OoO,

OoO

0o03 139

OoO

OoO

Oo0

Oo0

Oo45

Oo0

OoO

Oo03

0.0

0 F 04

0 ~ 0

OoO 25 44o35 18 ~ 80

Oo0 OoO 0 ~ 0

1942 79o30 7124 215o89 31492 761 ~ 86





TABLE 21 CONTINUED+

JAHUARY FEBRUARY
NQo OF COLLECTING DAYS 31 DAYS 29 DAYS

HO+. MTo HOo WT ~

(KG) (KG)

tlARCH
8 DAYS

HO ~
MT'KG)

APRIL
8 DAYS

NO+ MTo
(KG)

HAY
6 DAYS

HG ~ WTo
(KG)

JUNE
8 DAYS

HO+ WT ~

(KG)

LGHGHGSE DACE

LOHGHOSE SUCKER

NUD HIHNG'M

NIHESPINE STICKLEBACK

NORTHERN PIKE

PUNPKINSEED

RAINBOW SHELT

RAINBOW TROUT

ROCK BASS

SLItlY SCULPIN

SPOTTAIL SHINER

TADPOLE MADTOtl

TROUT"PERCH

UHIDEHTIFIED COREGOHID

UNIDENTIFIED PISCES

0+04

2o43

0+0

Oo01

0+01

6o19

0 '
0 ~ 01

19

OoO

5 '6
0 ~ 11

Oo03

OoO

6i19

0+0

0+0

~ OoO

0 '
0 ". 0 ~ 0

77 0 '8

0 0+0

0 000

0 000

0 0+0

0+67 OoO 0 0 ' OoO OoO 3 1 ~ 99

240

Oo00

2+57 75

0+00

1 ~ 27 410

0+03

Ss36

OoO

270 7o79

0

609

0+0

5+34

0 000

45 0+54

OoO

OoO

0+13

0 '5
OoO

OoO

OoO

OoO

Oo06 0 0 '
0+0 0 0 '

252 2+11 106 0+76 1034 7047 " 967 5+00 1792 So44 285 1 '5

OoO 0 0 ' 0 0+0

888 9+45 '07
OoO

So85, 187 2+04

OoO 0 OoO

0

2 ~ 15

OoOS

OoO

34 Oo46

OoO

OoO

170 i+91

0006

0 '

0 '9
0 '
OoO

852

10

5+75

0 '9
OoO

281 2+32

0 0 '
0 0+0

2317 - 18+09 1863 17+04 11652 109+99

MHITE SUCKER

YELLOW BULLHEAD

YELLOW PERCH

4

1660

1 ~ 26

OoO

14e01

Oe05-

0+ 01

8 ~ 21 461

0+0

OoO

17+18 146

0 '
OiO

4o54

0+0 0 OoO

289 8+61. 330 33o95

0 0+0 7 9+23

tlGHTHLY TOTALS 6020 107o58 2314 73o21 30194 886+95 4239 118+34 11659 298o55 32671 833 '5





TABLE 22 ~ ESTIHATES OF NUHBER At(D WEIGHT OF EACH SPECIES OF FISH IHPINGED DURING EACH HONTHr JULY THROUGH OCTOBER l976 ~

THESE ESTIHATES MERE DERIVED BY HULTIPLYING EACH ENTRY IN THE PRECEDING CATCH TABLES BY H/Nr
WHERE H IS THE tlO ~ OF DAYS IN EACH HOHTH AND H IS THE HO+ OF COLLECTING DAYS+

JULY AUGUST SEPTEMBER OCTOBER
NO+ OF COLLECTIHG DAYS 8 DAYS 7 DAYS 8 DAYS 8 DAYS

HO+ MT+ HO ~ MT'O~ MT'Oo MT ~

(KG) (KG) (KG) (KG)

TOTAISr JAH -OCi.

NO+
MT'KG)

ALEMIFE

BLACK BULLHEAD

BLACK CRAPPIE

BLUEGILL

BROMN TROUT

BURBOT

CARP

CHANNEL CATFISH

CHItlOOK SALHON

COHO SALHOH

FOURHORNED SCULPIH

GIZZARD SHAD

GRASS PICKEREL

GREEN SUNFISH

HYBRID SUtlFIS)1

JOHNNY DARTER

LAKE CHUB

LAKE TROUT

LARGEtlOUTH BASS

0+0

OoO

OoO

OoO

F 80

OoO

OaO

OoO

OoO

0 '
OoO

OoO

0 OrO 0

0 OeO 0

0 0 ~ 0 0

0 0 ' 0

0 OoO 7

0 0 ' 0

0 OoO 0

0 0 ~ 0 0

0 0 ~0,0
0 OoO 0

0 0 ' 7

0 OoO

0 '
0 '
OoO

OrO

1+56

0+0

OeO

0.0

0.0

0 ~ 0

2+ 19

0 '

0 '5
0 '
0+09

0 OiO

OeO

0+0

0 F 01
Q

0 '
0+0

0+0

0+26

0+0

OoO

0 0 '
>3 0+05

OoO

0 '
0+0 '

OoO 0

0 0+0 0

4 Or00 90

0 OoO 3

0 OrO 0

0 OoO 3

OeO

0 '
0017

0 '1
0 '

19

0~05 '

OsO

0 '
0 F 05

OoO

0 '
0+0

28012 713r12 3826 90o56 3228 23.67 2356 12+28

12 F 17

2+43

48 29+78

0 '2
63

18

1 '0
0 '0
4 ~ 31

0 F 01

1387 61 o 54

0 '6
0 F 05

7 '018
298 0%80

0 F 02

116 106 '8
0+05

94318 2607 '9
1 '9
Oo51



TABLE 22
CONTINUED'ULY

AUGUST SEPTEMBER OCTOBER
HO. OF COLLECTING DAYS 8 DAYS 7 DAYS 8 DAYS 8 DAYS

HO ~ MTo HOo MT'O~ MTo HO ~ I)To
(KG) (KG) (KG) (KG)

TOTALS, JAH.-OCT.

HOo
MT'KG)

LOHGttOSE DACE

LOHGNOSE SUCKER

tlUD Mit(NOM

HIHESPIHE STICKLEBACK

NORTHERN PIKE

PUMPKINSEED

RAIHBGM SMELT

RAIHBOM TROUT

ROCK BASS

SLIMY SCULPIH

SPOTTAIL SHINER

TADPOLE MADTOM

TROUT-PERCH

UNIDEHTIFIED COREGOHID

Ui'IIDEHTIFIED PISCES

UNITE SUCKER

YELLOM BULLHEAD

YELLOM PERCH

0 Oo0

0 OoO

0 OoO

0 OoO

0 OoO

0 OoO

193 2 '6
3 Oo12

0 OoO

271 1 ~ 76

0 '
Oo08

OoO

0 OoO

So64

OoO

84 lo73

0 0 '
OoO

181 F 05

0 0 ' 3

0 OoO 0

0 OoO 0

0 OoO 3

0 OoO 0

0 0 ~ 0 15

7 0 '2 112

0 OoO 0

0 0 ' 0

345 lo70 151

Oo06

OoO

0 ~ 0

0 '1
OoO

0 '3
Oo59

OoO

OoO

1 ~ 09

426 3 '2 274 2o49 1623 14o33 2952 30o53

3 Oo02 OoO 0 OoO 0 OoO

19 Oo79

3 Oo02

3 5 '2
0 OoO

OoO

OoO

0 '
OoO

0 0 ' 7

0 OoO 0

7 6o79 0

0 OoO 0

Oo03

OoO

OoO

0 '
2030 234o40 1523 149o76 5310 112o94 4123 Slo63

20S7 17o21 531 4o69 3671 13o59 682 10o73

0 ~ 11

24 20 '5
19

99

0 ~ 11

Oo24

9 11 ~ 30

26 Oo07

8429 S8o89

46 1 ~ 41

Oo02

23 22o95

0 '1
15983 665o23

2045 27o66

0031

Oo15

5384 31 o 32

22SS9 213 o 63

0002

MONTHLY TOTALS 33046 981o09 6435 2S9o00 14301 177ol4 10463 137o53 151342 3872o45



35
.3HALD C. COOK NUCLEAR PLANT ~.:

CIRCULATING MATER SYSTEM ENVIRONMENTAL DATA

f>OHTll JULY YEAR 1976 Mo. o4
Pu mph
/MAL)2I V,~~

DAY
YOLUtiE PUt'tPED

aom x 10~
tlEAN FLOW"a HEAfl CURREN1

.. (~sac
~ 32/

tlEAN aT
0

t'lEAN TEhP ERATUR
DISCltARGE 'F

. 257 ~ /9
.9+7 wz/

10

12
13
14
15

17
18
19

20
21

22

23
h

25

26
7

28

/'0 7
/o 9
/VlZ//Z
/d Co

/0 7
/'/CJ0
/ao

f/d 7

// d

/0.77
//CtZ

//62.

~ 7Z
7c

, 7d
. 7C/

~ 7Cn2r

7n&
, 74M

. 72'2
r

,7CS

~ 7CS'

//'
77

~5V/

,g /

. 553

~ 5'/

~ Ef/

rg /
. 553
.5

17

/+.s

/R7

/5:7

o.C

05.
5'57

'.5

'TOTAL FLOW

NOTES:

~i r2/ N/d~

RESPONSIBLE EHGIHEE . Hz~4~~
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RR
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mmm
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/

r r

' ~ I
~ ill I

,y/

C]

r CI

p/

,Jr

/

J'

rg/ J
C/

C C

/

/ j

I

Sg

r
C

/

il /

RQ
gQ
R%
aQ
RR

~ r

j
/ ~

~ j

/
r1

r
j
r

/

~ 0 I ~ li
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~ ~ l

~ ~ g ~
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I

r / r
J'

r
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/
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5H
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I
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r
I

/
~ r

r
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I ~ u. I
r p / r

MSRiF~~FF~
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Deicin Dischar e Flow Throu h Middle Intake

Jan.4, 1976 385 x 106 gal/day Jan. 30, 1976 829 x 10 gal/day Dec. 11, 1976 122 x 106 gal/day
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

661
813
793
800
763
758
758
758
757
746
771
763
754
753
785
766
771
748
826
'787
828
827
829
829
824

31
Feb. 1,

2
3
4
5

6
7
8
9

10ll
12
13
14
15
16

832
1976 S2S

844
844
844
842
840
470
376
716

.753
757
776
775
768
776
746

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

118
120
120
185
942
990

1116
1061

978
1002
1148
1088
None
None
None

105
105
105
105
105



3 ~ ii Ii Av''Z 74
ChLOR IN TOT! I.'

'e/L

I4AX[IIUI"e l
n,sl

I I:GII LOIYOAILY
AVr'~

LrIH~>r'tfLOR

I I(E "
TOTAL'G/L

~ ~ iiX Jowl sb I
IOI5:

I I OAII,YAV'illLOIIII LO

MDIVCL
CHLORINE TOTAl.~O .I—'
AX IHUII

~.5
I GAILYAVG. IIIGII LOW

9.a'a
OAII,Y AVG I IIGII LOKV

A~r't
CIILOP II E TOTAL.

LHG/
"AXI VVII

5.III,o~.:~

~ClX4EOJ IIIA:I:

Iwl

J

~ I

'
I PZ~~) .

!

1

I
I

Ir f
: I.: O.C~ O.eg.>~:
I t r

0 tlOrrW
I i

2
.2
.2
2
2

.2
2

.2
:-2
i-2

2
.2
2
.2

2.
.2.
,2'2
.2.

2,
.?.
2.

2.

2.

05
0
0
06
08
.05
01 .

.06
:a6

5.
.05
N

~05
0?
02
.06
01
07
OZ~07

.06

.06

.oi

.07

.05

.05

.05

.05

.06

.09

.M.
0
Q...
06.

. 09.
Q5.

.07
.1,

~N.
.iW.

0Z.
03.
Q6

~t12.
M.
07
W.
08
07
08.

".07
.09
.jo

,07
.00
.06
.06
.00
,0/
.10

.0?
0.

.05
.07
..93
~0II
%05
.05
.05 I

, tI2
.0C
,03
01
Ql
02

.05
OQS

.05

.05

.05

.04

.04

.03

.04

.02

.03

.03
l03
.03
.05

2
2
2

2.
2.
2
2.
2
2.
?.
2..
2

.06

.05

.05

.04

.05

.03,05
0
0

.05

.05

.06

08.
.07
,06
.05
.07
.04
~06
0
0

.Q6
J17
,GfI

..04
,03
.03

,02
,03

OP,.

.A3..
0..

D3
.03.
.04

I

ITI ay
CHLORINE"TOTAL~O I—

HAX IHUII
O.a.

I GAILYAVG. IHGH LOiv

CIILOR INE"TOTAL
HG/L

llAX I HU
O sh

GAILYAVG IHGII LOTV

W.l.x.
O4LOOI'E TOTAL

I OAILVAVG. IIIGII LOW

....A ghus, i'
CIILORIAE lofAL

'O

HAXIHUII
0

.2

.2
2

.?.

.?
.?
2,
2'

.2
2

05

.~I|~
~07

07
.09

06
QA

97
05
05
09
00.

.09'Q3

OQ?.

~0?,
~ N.

~.0?
,05.
.00'4

06
.05

;05 .04
.00 .04
.07 .02

.IK .OO .Dg

.o4 - .67

2
2

~ 2
2.

'2.'2.

2
2..

.2.'2

2,.
2"..

2
2
2
2
2
2

?.
2

2

2
2..
2.'.'

2

2

.07 ..

.07

.04

.05

.0

.00

.05

.05

.o5"

.07

.07

.06

.07

.00
,06
.00
.00
.07
.06
.06
,07
'.Q6

.67

. (if'ho

.0

.On

.00.

.07

.07

.05
;Ad"
.09

p7

.07

.04

.07

.00

.00

.07

.00

.00

.00

.00

.07,
I 07
.00
,gl
J)7
.00
.00
.b8
.08
.00
.08
.Ol

.07

.06

.02,

.04

.06
,0)
,liz i
;O2"!
.06 "(
.04
.06
,03
.03
,06
.00
,05
.07
.07
,06
,OI
.04
,N
,06..
;n~~-

.06

.07

.OII

.03

OUT OF

I
CESERAI

,2, .00..

OUT OF

.5 fPlt IC

.2
.2
2

2

.2

.2
2

.2
?

.2
,2
,2.
.2
.2
2

,2

03
.02, „
.04...

„.05 ...,
.05
.05.
05
05

,0(
..05

~ 06
06

.04
04
03.
04.
04.
N

.r O'I.
.03
.04
..05
,,06
.,0$
,06,

. 05
.OZ.
06.

,00
06.
.04
04.

M5
05..

."..04

..M

03
702
,03
.04
.0'1

..04
,04
.04
05
05
05

..05
04
01,
04.

".na
03

„0)

00 .07i
~ i

I

2
2
2
2
2
2
2
2
2
2

2
2
2

2

2
2
z
2
z
z
2
2
2
z

2
2

OAIIvhvn

':o5
'05

,05
705
r05 ...
.05 .
IO$ ..
.05..
..05, .
.04
~ 04
,04

04
. . 94.

.04 .
,04.
.94
.O4

.,03
05
05

.05
OI'.

05.
.04 ..„.
.04

..04.
,04.

...01.....„.
.,04.

IIIIIII
.06
.05
.05
.05
I05
.06
.05 .
.05
.05.
95

.05

.06

.05,

.04,

.0$ .

.O'I
:p4 .
.05
.04
,04,
.01,
.06
.07
.06 .
.06
.05 .
05 .
OI
01.
01
04

I IIW
:114",
.04 1

.o4
I04
.04
.04
. 05.
.05 .
.05.
.05
,04
.04
O4

.03

.P3
~ O1

.04,

.03
.03
.03,
.04
O.l .
04
04
04
03
03
03
03
03
03



CMLORIIIE~TOTAL
IIO

L'AXIMUM

Gl I

p4
05
05.
95.
95.
05
05.
95.
Q4.
04

OAILYAVG.I- '

.:2'2
.2
.2
.2
.2
.2
.2
.2
.2.

04
,04

{}4
94
94

.04

.Dh
95
D3.D~ .-

IOW

,93.
a02..
.03,
.03..
,93
~ 03:.
.03
.93 .

.03

.03

(2
i2

Iz
'2

2
2

l

0

9
04
9$,04

9
9
,95..
05.

„05
96

9
,0.

.0
0.

91.
A3
9) I

04.„I

Sle plelvl 6CI"

I
.II0

L'IAXIHUII.„I
DAILYAVO I laCill I.0IVI

2
2

2
2
2
2
2
2
2

.2
'2

.2

2.

2
2
2
2
2
2

2

2
2.
2

I

2
g.

04
03

'5

o4"
. 4-I
03
0

,p4
.05 .0)

':05 '"

.05

.04

.04
0

:07
.od'05

.05
0
0

.05
;ps
,06
a04
a96..
..95.
.05
e07
,Of
.0f...
.9Z
.,Ã..
,.05„
.06
.06
,06
.,05..
.05 .
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Appendix C
Groundwater Monitoring





DONALD C. COOK NUCLEAR PLANT

BRIDGi~lAN, i4lICHIGAN

GROUND WATER MONITORING WELL 1A

CHEMICAL ANALYSIS PARAMETERS DATE

Sodium (Na), mg/1

Su1fate (S04), mg/1

Pl osphate (PO4), mg/1

pH, standard units

Conductivity, pmho

Nitrate (NO3), mg/1

Iron (Fe), mg/1

Copper (Cu), mg/1

Static Water Level E1evation

10. 6

0.82

9.0

6.4

265

5.0

0.25

605.54

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

~ 8-30-76

8-30-76



DONALD C. COOV, NUCLEAR PLANT

BRIDGiON, MICHIGAN

GROUND MATER MONITORING MELL 2

CHEMICAL ANALYSIS PARAtlETERS DATE

Sodium (Na), mg/1

Sulfate (S04), mg/1

Phosphato (P04), mg/1

pH, standard units

Conductivity, pmho

Nitrate (N03), mg/1

Iron (Fe), mg/1

Copper (Cu), mg/1

Siatic Mater Level Elevation

2.2

2.4

6.5

7.1

410

4.0

0.1

Not Determined*

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

'

* Mell not designed to determine static water level.



DONALD C. COOK NUCLEAR PLANT

BRIDGMAN, MICHIGAN

GROUND WATER MONITORING WELL

CHEMICAL ANALYSIS PARAMETERS DATE

Sodium (Na), mg/1

Sulfate (SOg), mg/1

Phosphate (POr,), mg/1

pH, standard units

Conductivity, pmho

Nitrato (NO3), mg/1

Iron (Fe), mg/1 .

Copper (Cu), mg/1

Static Water Level Elevation

8.9

5.5

7.2

505

O

0.1

Not Determined *

8-31-76

8-31-76

8-31-76

8-31-76

8-31-76

8-31-76

8-31-76

8-31-76

* Well not designed to determine static water level.



DONALD C. COOK NUCLEAR PLANT

BRIDGE tAN, MICHIGAN

GROUND MATER MONITORING MELL „6

CHEMICAL ANALYSIS PARAMETERS DATE

Sodium (Na), mg/1

Sulfate (S04,), mg/1

Phosphate (PO~!), mg/1

pH, standard units

Conductivity, pmho

Nitrate (N03), mg/1

Iron (Fe), mg/1

Copper (Cu), mg/1

Static Water Leve ETevation

7.3

3.5

10. 5

7.0

655

0.3

Not Determined

8-31-76

8-31-76

8-31-76

8-31-76

8-31-76

8-31-76

8-31-76

8-31-76

* klell not designed to determine static water level,



DOHALD C. COOK HUCLEAR PLANT

8RIDGi4QH, iRICHIGAH

GROUND MATER MOHITORIHG MELL 7

CHEMICAL ANALYSIS PARAMETERS DATE

Sodium (Ha), mg/1

Sulfate (S04), mg/1

Phosphate (P04), mg/1

pH, standard units

Conductivity, pmho

Hitrate (H03), mg/1

Iron (Fe}, mg/1

Copper (Cu), mg/1

Static Mater Level Elevation

10. 2

48.6

13.5

600

0.4,

Not Determined+

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

* Mell not designed to determine static water level.



DONALD C. COOK NUCLEAR PLANT

BRIDGi~QN, MICHIGAN

GROUND MATER MONITORING MELL 8

CHEMICAL ANALYSIS PARAi~lETERS ~ DATE

Sodium (Na), mg/1

Sulfate (SOg), mg/1

Phosphate (PO<), mg/1

pH, standard units

Conductivity, pmho

Nitrate (NO3), mg/1

Iron (Fe), mg/1

Copper (Cu.), mg/1

Static Mater Level Elevation,.

20.6
'9.6

7.5

7.0

610

6.6

604.66

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76



DONALD C. COOK NUCLEAR PLANT

BRIDGHAN, MICHIGAN

GROUND MATER MONITORING MELL 11

CHBlICAL ANALYSIS PARAf1ETERS

Sodium (Ha), mg/1

Sulfate (S04), mg/1

Phosphate (P04), mg/1

pH, standard units

Conductivity, pmho

Nitrate (N03), mg/1

Iron (Fe), mg/1

Copper (Cu), mg/1

Static Mater Level Elevation

177.2

146. 5

4.5

7.6

895

6.0

0.4

591.37

DATE

8-30-76

8-30-76

8-30-76

8-30-76

8-30-'76

8-30-76

8-30-76

8-30-76

8-30-76



DONALD C. COOK NUCLEAR PLAi'lT

8RIDGiOi'l, MICHIGAN

GROUND MATER MONITORING WELL 12

CHEMICAL ANALYSIS PARAtlETERS DATE

Sodium (Na), mg/1

Su1fate (S04), mg/1

Phosphate (P04.), mg/1

pH, standard units

Conductivity, pmho

Nitrate (N03), mg/1

Iron (Fe), mg/1

Copper (Cu), mg/1

Static Water Leve1 E1evation

132.3

181.9

7.6

760

4.0

0-1

593.97

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76

8-30-76



DONALD C. COOY NUCLEAR PLANT

BRIDGMAN, MICHIGAN
r

GROUND WATER MONITORING WELL

CHEMICAL ANALYSIS PARAMETERS . DATE

Sodium (Na), mg/1

Sulfate (S04.), mg/1

Phospha e (POc>), mg/1

pH, standard units

Conductivity, pmho

Nitrate (N03), mg/1

Iron (Fe), mg/1

Copper (Cu), mg/1

Static Water Level Elevation

2.8

20.6

8.0

265

Not Required

8-31-76

8-31-76

8-31-76

8-31-76

8-31-76

8-31-76

8-31-76

8-31-76

8-31-76



Radioactive Release Data



Third quarter

GASES

Fourth quarter

A. Fission and Activation Gases

1. Total Released, curies

@ 77.922 + 2.030

2. Average release rate, p Ci/sec.

9.803

253.475 + 13.273

31.888

3. Percent of Technical Specification Limit

O .0464 .1776

4. Totals for each isotope released, curies elevated, batch releases

Xe-133

Xe-135

Xe-133m

Kr-85m

Ar-41

Kr-85

03Kr-88

77.820 + 2.023

2.492 X 10 2 + 9.97 X 10 4

7.051 X 10 ~ + 5.57 X 10

2.521 X 10 3 + 1.49 X 10 "

3.436 X 10 4 + 6.63 X 10 s

3.330 X 10 + 5.23 X 10 ~

< 2.206 X 10 3

(Third quarter)

Xe-133

Xe-135

Xe-133m

Kr-85m

Ar-41

Kr-85

Kr-88

201.046 5.227

.2710 + 1.09 X 10 ~

2.125 + '1.68 X 10 ~

1.321 X 10 3 +
7 79 X 10-s

5.807 X 10 " +
1 12 X 10-~

50.029 7.866

4.129 X 10 ~ 7.10 X 10 "

(Fourth quarter)



Third quarter Fourth quarter

B. Iodines

1. Total I-131 released, curies

1.720 X 10 " + 1.33 X 10 s 1.727 X 10 " = 1.44 X 10

2. Average release rate, pCi/sec.

2.164 X 10 s 2.173 X 10

3. Percent of Technical Specification Limit

.00390 .00391

4. Total Curies of each iodine isotope released.

I-131 1.714 X 10 " + 1.32 X 10

I-133 6.030 X 10 ~ + 1.39 X 10 ~

1 653 X 10-~ + 1 27 X 10-s

7 417 X 10 6 ~
1 71 X ]0"6

C. Particulates

1. Total (half-life greater than 8 days), curies

< 2.4112 X 10 e

2. Average release rate, pCi/sec.

< 3.033 X 10 "

< 2.4112 X 10

< 3.033 X 10 7

3. Percent of Technical Specification Limit

< 5.459 X 10 s < 5.459 X 10

4. Total release of each radionuclide, curies

BA-140 < 2.4112 X 10 6 < 2.4112 X 10 ~

5. Gross Alpha released, curies

<3.609 X 10 <3.609 X 10

0. Tritum

1. Total released, curies

2.574 X 10 s — 8.37 X 10 s 1.411 X 10 s + 4.59 X 10



-3-

Third quarter Fourth quarter

2. Average re1ease rate, pCi/sec.

3.238 X 10 4

3. Percent of HPC Limit
04 .00381

1.775 X 10 "

. 00209



LIQUIDS

Third quarter Fourth quarter

E. Mixed Fission and Activation Products

1. Total release, curies

4.218 X 10 + 2.21 X 10
I

2. Ayerage concentration, pCi/ml

1.539 X 10 %

1P

1.755 X 10 + 9.59 X 10

1.222 X 10-8

3. Percent of Technical Specification Limit

0.0980

4. Total for each radionuclide released, curies

.470

Gross Beta
Co-58
Co-60
I-131
I-133
Cs-137
Cs-134
Mn-54
Cs-136
Cr-51
Nb-95
Zr-95
Sb-124
Fe-59
Na-24
I-135
Co-57

3.536 X

1.179 X

4.418 X

7.529 X

2.447 X

1.006 X

6.469 X

8.331 X

3.058 X

2.118 X

1.055 X

2.139 X
< 1.77 X

1.379 X

1.899 X

6.56 X

8.059 X

10 ~ + 1.98 X 10 3

10-~ + 3.54 X 1O-4
10 ' 2.47 X 10 "
10 3 + 4.74 X 10 4

10 " + 5.14 X 10
10-~ = 4.O2 X 1O-4
10 3 + 3.36 X 10 4

10 " + 1.29 X 10 "
10 4 + 9.02 X 10 s

10 4 + 4.53 X 10
'0" + 2.41 X 10 s

10-s + 6 91 X 10-e
$ 0
10 ". + 3.83 X 10 s

10-s + 5 89 X 10-e
10-e 2 04 X 10-6
10 6 + 3.50 X 10 6

1.255
4.127
2.208
1.795
1.843
4.790
3.238
3.613
1.040
3.113
1. 171
3. 326
2.849
1.2776 1 . 098
<8.86
7.010

X 10"1 + 7 03
X 10-~ + 1.24
X 10 ~ + 1.24
X10~~1.13
X 10 " + 3.87
X 10 ~ + 1.92
X 10 ~+ 1.68
X 10 3 + 5.60
X 10 ' 3.07
X 10 3 + 6.66
X 10 3+ 2.67
X 10 4+ 1.07
X 10 3+ 1.14
X 10 3+ 3.55
X 10"4 + 3.40
Xlos
X 10 '+ 3.04

Xlo 3

Xlo 3

Xlo 3

X103
X 10 s

X103
X103
X104
X 10 4

X 1O-4
X104
X 10 4

X los
X 10 4

X los
X los

F. Tritum

1. Total released, curies

83.503 + 2.714

2. Average concentration, pCi/ml

3.047 X 10 6

44.574 + 1.449

3.104 X 10 6



Third quarter Fourth quarter

3. Percent of MPC limit
O~ .1016 0 .1035

G. Dissolved and Entrained Gases

1. Total released, curies

.7254 + .193

2. Average concentration, pCi/mh

2.647 X 10-s

3. Percent of Technical Specification Limit

0>

4. Total for each radionuclide, cur ies

.2983 + .081

2.077 X 10-s

Ar-41
Xe-133
Xe-135
Xe-133m
Kr-85

5.544 X 10 + 1.48 X 10
.7159 + 1.93 X 10 i

3.5990 X 10 4 7.02 X 10 s

8.52 X 10 + 1.70 X 10 "
6.000 X 10 4 1.32 X 10 ~

5.161 X 10 " + 1.38 X 10 "
.Z978 + 8.04 X 10 ~

5 544 X 10-e 1 08 X 10-e
<1.18'X 10 s

'.1

. 18 X 10

H. Alpha Radioactivity, curies

< 4.668 X 10 < 3.100 X 10,s

I. Volumes

1. Total volume, prior to dilution, liters
8.858 X 10s

2. Total Dilution Water, liters
5.882 X 10

Z.7403 X 10 ~ 1.436 X 10'

J. Solid Waste, Semi-Annual

1. Evaporator Bottoms

65.09'ubic meters

3.655 curies



-3-

Third quarter Fourth quarter

1. Continued

Co-58, Co-60 - Three shipments by truck to Sheffie1d, Illinois
Two to Barnnell, South Carolina by truck

Dry Compressible

47.465 cubic meters

19.44 curies

Co-58, Co-60 - Two shipments by truck to Sheffield, Illinois
Two shipments to Barnnell, South Carolina by truck



NOTES

l.
I

2.

Numbers following + are estimates of sampling and analytical error.

Based on Technical Specifications Appendix B, 2.4.3.b quarterly beta dose
limit. The gamma dose limit would yield .00535 for the thi,rd quarter and
.0134 for the fourth quarter. The percent for the past twelve consecutive
months using the beta dose limi,t is .337 and using the gamma dose limit
is .0530.

3. All figures that are preceded by < are calculated from the minimum
detectable concentration which can be seen by the instruments used for
analysis.

4. Using 2 X 10 p Ci/cc as the applicable limit.
5. Not including .437 curies of Na-24 released during secondary testing.

6. Using 3 X 10 3 as the applicable limit.
7. No limit established.
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Batch Releases of Gaseous Waste

N

J

Release No.
G-76-4

Stp.=t
8/26

Time
2215

SL0'D

8/26
Time
2304

G-76-5

G-76-6

G-76-7

G-76-8

G-76-9

G-76-10

G-76-11

G-7 6-12

G-76-13

G-76-14

G-76-15

G-76-16

G-76-17

G-7 6-18

G-7 6-19

G-76-20

G-76-21

G-76-22
G-76-23

9/10

9/15

9/16

9/17

9/19

9/19

11/7
'1/8

11/8

11/9

ll/9
11/10

11/10

12/24

12/24

12/24

12/27
12/28

12/28

1309

1118

0728

2109

0315

1640

1305

0959

2120

1400

2205

0350

1820

1600

1600

1600

1740

0542

1428

9/10

9/15

9/16

9/17

9/19

9/19

11/7

11/8

11/8

ll/9
11/10

11/10

11/10

12/31

12/31

12/31

12/27
12/28

12/28

1344

1209

1358

22 10

1158

2 150

1640

1S50

2200

1923

0138

0503

2105

2400*

2400*

2400*

2319
0815

1559

«Ci miil &sr antic niivr a nf + hn r n~t-s 4 neo~& vonenv rrnl aweo 1 rn.tv arel ii~o >~8 4 ~c>vg~r.not vnqr«



First Quarter Second Quarter

GASES

A. Fission and activation gases

1. Total released, curies

285.6498 + 7.45

2. Average release rate, pCi/sec

36.73 + .95

3. Percent of Technical Specification Limit

.172'D

357.7766 + 11.48

45.01 + 1.46

. 340@

4. Totals for each isotope released, curies, elevated, batch
releases

Xe-133
Xe-1 35
Xe-133m
Kr-85m
Kr-87
Ar-41
Kr-85
Kr-88

285.268 + 7.42
1.811 X 10 i + 7.24
5.613 X 10 ~ + 4.43
2.325 X 10"~ +,1.37
1.763 X 10 + 3.53
3.005 X 10 3 + 5.80
1 165 X 10-1 ~ '1 83
< 4.06 X 10 s

X103
X 10"3
X 10"3
X 10 "
X 10"4
X102

(First Quarter)

Xe-133
Xe-135
Xe-133m
Kr-85m
Kr-87
Ar-41
Kr-85
Kr-88

203.0413 + 5.28
154.5557 + 6.18

.0763 + 6.03 X 10
1.802 X 10"~ a1.06 X 10" 3

9 84 X 10-e
8.935 X'0 3 + 1.72 X 10
6.153 X 10 + 9.66 X 10
1.488 X 10 ~ + 2.56 X 10

(Second Quarter)

8. Iodines

1. Total I-131 released, curies

1.3571 X 10 " + 1.11 X 10

2. Average release rate, pCi/sec

1 7452 X 10-s + 1 42 X 10-e

8.3310 X 10 " + 7.59 X 10

1 0481 X 10-~ + 9 65 X 10-e



First quarter Second quarter

3. Percent of Technical Specifications limit

. 00314 . 0189

4. Total curies of each iodine isotope released

I-.131 1.3571 X" 10 " + 1.04 X 10
I-133 3.1943 X 10 6 + 7.31 X 10 "

8.3310 X 10 " + 6.41 X 10
5.1487 X 10 + 1.18 X 10

C. Particulates

1. Total (half-life greater than 8 days), curies

< 1.566 X 10 ~ s

2. Average release rate, pCi/sec

< 1.566 X 10 i s

< 1.992 X 10 »< 1.992 X 10 i"
l,

3. Percent of Technical Specification limit
< 3.586 X 10">~ < 3.586 X 10 ~~

4. Total release of each radionuclide, curies

< 1.566 X 10 ~ s <1.566 X10 is

5. Gross al pha r el ease, curi es

<3.57 X107

D. Tritium

1. Total release, curies

9.7715 X 10 ~ + 3.18 X 10

2. Average release rate, pCi/sec

1.2566 X 10 ~ + 4.08 X 10 4

< 3.57X10 ~

3.0752 X 10 s + 9.99 X 10 s

3.8688 X 10 " +1.26 X 10 s

3. Percent of HPC limit
.1479 0 .00455 O



First quarter Second quarter

LI UIDS

E. Mixed Fission and Activation Products

Total releasing curies

1.847 X 10 + 1.38 X 10 2.584 X 10 + 1.95 X 10

0>

2.'verage concentr ation, p Ci/ml

1.649 X 10 ~ +1.23 X 10 'o 1.581 X 10 + 1.19 X 10 ~ O<

3. Percent of Technical Specification limit

.229

Total for each radionuclide

.0471 Os

released, curies

Gross beta
Co-58
Co-60
I-131
I-133
Cs-137
Cs-134
Mn-54
Cs-136
Cr-51
Zn-65
Nb-95
Zr-95
Ce-139
Ba-133
Ba-140
Sb-124
Fe-59
Na-24
Sr-85
Ag-110

6.984 X 10 s +

4 729 X 10 3 +

9.225 X 10 4 +

7.534 X 10 s +

5.323 X 10 s +

2.469 X 10
2.276 X 10 s +

3.859 X 10 4 +

9.955 X 10 '
5.00 X 10 '
1.54 X 10 "

3.91 X 10 ~

1.47 X 10 ~

5.17 X 10 s

4.75 X 10 ~

1.14 X 10 s

9.88 X 10 s

1.18 X 10 "
5.98 X 10 s

2.94 X 10 s

1.257 X 10 ~ +

1.753 X 10 ~ +

2,.466 X 10
2.122 X 10 s +

8.694 X 10 s +

1.517 X 10 s +

8.437 X 10 " +

3.634 X 10 " +

2.146 X 10 s +

4.336 X 10 " +

9.730 X 10 ~ +

8.188 X 10 s +

3 030 X 10-e +

4.100 X 10 s +

2.249 X 10 4 +

1.242 X 10 s +

4921 X10s +

1.501 X 10 s +

1.1410 + .354
2.227 X 10 s +

9.010 X 10 s +

7.04 X 10 4

5.43 X 10 4

1.38 X 10 ".

1.34 X 10 "
1.86 X 10 s

6.07 X 10 s

4.39 X 10-s
5.63 X 10 s

6.33 X 10 6

9.28 X 10 s

3.89 X 10
2.31 X 10 s

9.79 X 10 ~

1.64 X 10 s

9.0 X 10 s

5 0 X 10-e
4.92 X 10
417 X10e

8.91 X 10 s

3 60 X 10-e

F. Tritium

Total released, curies

16.409 + 0.53 47.578 + 1.55

2. Average concentration, pCi/ml

1.465 X 10 + 4.76 X 10 2 911 X 10-e + 9 46 X 10-s



First quarter Second quarter

3. Percent of MPC limit

0.0488 0.0970 I
G. Dissolved and Entrained Gases

. 1. Total released, curies

1.930 X 10," + 5.02 X 10 s

2. Average concentration, pCi/ml

5.666 X 10 ~ o + 4.48 X 10 ~~

3. Percent of Technical Specification limit

4. Total for each radionuclide, curies

Ar-41
Xe-133 1.654 X 10-" + 4.48 X 10-
Xe-133m
Xe-135 2.762 X 10-s ~ 5 39 X 10-e
Kr-85

0.2899 + 7.83 X 10 ~

4.241 X 10" 3+ 4 79 X 10

07

1 508 X 10 s + 4 03 X 10 s

0.289 + 7.83 X 10-2
7.642 X 10"4 + 1.53 X 10-s

~ 3.183 X 10-s + 6.21 X
10-'.26

. X 10" + 1.16 X 10-

H. Alpha radioactivity, curies

8 159 X 10 s + 1.71 X 10 s 5.784 X 10 + 1.21 X 10

I. Volumes

1. Total volumes, prior to dilution, liters

4.506 X 10 O 6.764 X 104 Oo

2. Total dilution water, 1'iters

1.1199 X 10~ 'o 1.6346 X lyo Q<o



First quarter Second quarter

J. Solid Waste, Semi-Annual

I. Evaporator Hottoms

30.564 cubic meters

.284 curies

Co-58, Co-60 - Two shipments by truck to Noorehead, Kentucky

Dry Compressible

25.00 cubic meters

2.840 curies

Co-60 was the major nuclide.

Two shipments by truck to Sheffield

One shipment by truck to Hoorehead, Kentucky



NOTES

(

1. Based on Technical Specifications 2.4.3.b Beta dose limit. Using
the gamma does limit would yield .0199 in the first quarter and
.0724 for the second quarter.

2. Using 2 X 10 pCi/cc as the applicable limit.

3. Not -including the Na-24 released durinf secondary testing. Including
the Na-24 released during secondary testing would give 1.1668 Ci +

.356.

4. Not including the Na-24 released during secondary testing. Including
. the Na-24 released during secondary testing and the additional dilution
water would give 2.040 X 10 apCi/ml.

5. Not including Na-24 released during secondary testing. Na-24 released
during secondary testing gives .280.

6. Using 3 X 10- ~ as the applicable limit.

7. No limit established in Technical Specifications on dissolved and
entrained gases.

8. Not including the draining of the spent fuel pit which was 3.402 X
10'iters.

9. Not including the volume released during secondary side testin which
was 7.489 X 10~ liters.

e es sng, w sc

10. Not including the volume of dilution water during testing of the
secondary side, which was 3.9357 X 10<~ liters.



hl2—"
Environmental Radiation Data



. AIRBORNE IODINE-131 AND GROSS BETA IN AIR PARTICULATE FILTERS
Indicator Stations

Collection
Date

Volume
(m3)

ON-SITE
10"2

Gross Beta« 1-131
Volume

(m3)

ON-SITE 2
10 2 Ci/m

Gross Beta* 1-131

07/02/76
07/09/76
07/16/76
07/23/76
07/30/76
08/06/76
08/13/76
08/20/76
08/27/76
09/03/76
09/ll/76
09/18/76
09/25/76
10/02/76
10/09/76
10/16/76
10/24/76
10/30/76
11/06/76
ll/13/76
11/20/76
ll/27/76
12/04/76
12/11/76
12/17/76
12/23/76

267
270
265
255
275
255
245
200
200
195
220
180
170
180
160
160
150
145
140
135
105
270
265
255
235
215

3 + 1
4+1
3+ 1
3+ 1
3 +

3 +

5+1
4+1
6+1
3+1
5+1
6+1
4+1
6+1
6+1

10+1
6+1

23+3
8+1

19 + 4
12 + 3

19 +.2
9+2

19+3
13+2
7+2

<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<lo
<10
<10
<10
<10
<10
*«
<10
<10

321
340
325
330
330
325

~ 320 '

325
335
330
375
320
325
300
315
315
315
320
310
310,
310
305
305
325
285
245

3
4
3

4
4

4
3
5
3
3
4
4

'

6

10
8

19
17
16
16
16
19

+ 1
+
+ 1
+ 1
+1
~ 1
+
+ ]
+ 1
+ 1
+ 1
+ 1
+ 1
+1
+ 1
+ 1
+ 1
+ 3
+ 2
+ 3
+ 3
+ 2
+ 3

<10
+ 1
+ 2

<10
<10
<10
<10
<10
<10
<10

" <10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
*«
<10
<10

*(-+2<) **Sample lost in transit.
Data reported as "<" are at the 99%
on counting errors.

confidence level. All other data are at the 95% confidence. level, all based



AIRBORNE IODINE-131 AND GROSS BETA IN AIR PARTICULATE PILTERS
. Indicator Stations

ON-SITE 3 ON-SITE
Collection

Date
Volume

(m3) Gross
Ci/m10

Beta (+2') I-131
Volume

(m3) Gross (+2o)-Beta
10 2 Ci m

X-131

07/02/76
07/09/76
07/16/76
07/23/76
07/30/76
08/06/76
08/13/76
08/20/76
08/27/76
09/03/76
09/11/76
09/18/76
09/25/76
10/02/76
10/09/76
10/16/76
10/24/76
10/30/76
11/06/76
11/13/76
11/20/76
11/27/76
12/04/76
12/11/76
12/17/76
12/23/76

267
265(a)
265
255
250
240
255

80(b)
295
305
330
290
305
295
285
285
285
290
295
290
290
290
280
330
260
235

2+1
5+1
3+ 1
6+ 1

'2+ 1

3+ 1

5+1
5+3
5+1
2+1
3+1
4+1
2+1
5+1

10+1
15+1
6+1

.24 + 3
21+2
18 + 3
14+3
20+2
17 + 3

<10
9+2
7+2

<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10

=- 296
290
270

75
270 (a)
280 (a)'70 (a)
330
275
275
315
275
285
280
275
275
255
260
265
265
265
260
250
250
230
210

3
5
4

13
5
4
3
3
7
4
5

~ 4
3
5
5
9

11
22
12
14
15
18
17
20

8

+ 1

+.1
1
1
1
1
1
1
1
1
1
2

<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
'(c)
<10
<10

Data reported as "<" are at the 99% confidence level. All other data are at the 95% 'confidence level,
on counting errors.
(a) Volumetric equipment out-of-order. Average volume used for evaluation,
(b) Low volume - switch turned off.
(c) Sample lost in transit..

all based



AIRBORNE IODINE-131 AND GROSS BETA IN AIR PARTICULATE PILTHRS
Indicator Stations

Collection
Date

07/02/76
07/09/76
07/16/76
07/23/76
07/30/76
08/06/76
08/13/76
08/20/76
08/27/76
09/03/76
09/11/76
09/18/76
09/25/76
10/02/76
10/09/76
10/16/76
10/24/76
10/30/76
11/06/76
11/13/76
11/20/76
11/27/76
12/04/76
12/11/76
12/17/76
12/23/76

Volume
(n3)

270(a)
270(a)
270(a)
(b)
270(a)
265 (a)
260(a)
240
235
225
255
235
210',
210
200
185
180
175
260(a)

90
165
270'
265
270'40
230

ON-SITE
10

Gross Beta

4+1
6+1
4+1

(b)4+1
5+1
5+1
4+1
5+1
4+1
4+1
5+1
2+1
6+1
4+1

13 + 1
8+1

25 + 4
8+1

23+5
18 + 3
19 + 2

.16+3
ll,+ 2
14 + 2
7+2

5
Ci/m

(+2o) 1-131

<10
<10
<10

. (b)
<10
<10
<10
<10
<10
<10
<10

. <10
<10
<10
<10
<10
<10
<10

. <10
<10
<10
<10
<10
<10
<10

Volume
(m3)

290
255
260
260
245
(b)
85

275
(b)
(b) ~

140
(b)

~ (b)
45

120
165
265 .

260(a)
260(a)
150

. 275'55

235
285(a)
225 (a)
225 (a)

'ON-SITE 6
10" Ci/m

Gross Beta (+2a)

< 1
4+1
4+1
4+1
3+1
5+2
4+1

(b)
(b)

3 + 1
(b)
(b)

9+5
7+1

33+3
5+1

'23 + 2
13 + 1
14+3

4 +'1
17 + 2
15+2

<10
2+1
'<1

I-131-

<i0
<10
<10
<10
<10
(b)

'<10
<10
(b)
(b)
<10
(b)
(b)
<40(c)
<10
<10
<10
<10
<10
<lo
<10'10

(d)
<10
<10

Data reported as "<" are at the 99% confidence level. All other data are at the 95% confidence level,
on counting errors.
(a) Volumetric equipment out-of-order. Average volume. used for evaluation. (b). System out-of«order.
(c) Loper sensitivity due to small sample. (d) Sample lost in transit.

all based



AIRBORNE IODINE-131 AND GROSS 'BETA IN AIR'PARTICULATE FILTERS
Background Stations

NEW BUFFALO SOUTH BEND

Collection
Date

07/02/76
07/09/76
07/16/76
07/23/76
07/30/76
08/06/76
08/13/76
08/20/76
08/27/76
09/03/76
09/11/76
09/18/76
09/25/76
10/02/76 .

10/09/76
10/16/76
10/24/76
10/30/76
11/06/76
11/13/76
11/20/76
11/27/76
12/04/76
12/11/76
12/17/76
12/23/76

Volume
(m3)

100
(a)
(a)
(a)
75

265
250
240
235
215
275
220
285
205
215
185
200
105
260(b)
260(b)
155
250
280
265
195(b)
225(b)

10 2 Ci/m3
Gross Beta (+2o)

3+ 2

(a)
(a)
(a)
<3

4+1
4+1
4+1
7+1
3+1
5+1
6 + l.
3+1
7+1
4+1

13 + 1
5+1

66 +10
20+2
18+2
29+ 5
19+0
20+3

<10
< 1

3+1

I-131

<10
(a)
(a)
(a)
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10,
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10

Volume
(m3)

275
800
275-
275
265
270
270
270 .

275
'75

315
270
290
285
270
265
275
270
270
250
255
275
240
255
225
205

Gross
10" Ci/m

6
8
5

14
15
16
14
14
19
21
12

7

+ 1
+ 1
+ 1
+
+
+ 3
+ 3
+ 2
+ 3
+ 3
+
+ 2

Beta (+2a)

3'+ 1
]

+ 1
3+ 1

+ 1
+ 1
+
+1
+ 1
+ 1
+ 1
+ 1
+ 1
+

I-131

<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10

~ <10
<10
<10
<10
<10
<10
<10
(c)
<10
<10

Data reported as "<" are at the 99X confidence level. All other data are at the 95X confidence. level,
on counting errors.
(a) Station out-of-order. (b) Station out-of-order; average. volume used for evaluation. (c) Sample lost

all based

in transit.



AIRBORNE IODINE-131 AND GROSS BETA IN AIR PARTICULATE PILTERS
Background Stations

Collection
Date

07/02/76
07/09/76
07/16/76
07/23/76
07/30/76
08/06/76
08/13/76
08/20/76
08/27/76
09/03/76
09/11/76
09/18/76
09/25/76
10/02/76
10/09/76
10/16/76
10/24/76
10/30/76
11/06/76
11/13/76
11/20/76
11/27/76
12/04/76
12/11/76
12/17/76
12/23/76

Volume
~m3)

265
220
215
105
390
375
200
100(a)
315
305
340
290
280
290
275
270
265
265
265
260
240
255
215
320
280
250

Gross Beta

2+ 1
2+1
2+1
3+2
2+1
3 +

3 +

3+2
3+1
3+1
4+1
3+1
2+1
3+1
4+1
4+1
7+1

16+2
6+1
9+2
5+1
9 +'2
9+2

12 + 2
4+1
5+2

DOWAGIAC
10 2 Ci/m3

+2a) 1-131

<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10

Volume
(m3)

311
315
305
305
300
300
285
300
285
300
325
285-
225
290
285
285
275
275
270
280
275
285
275
275
250
210

Gross Beta (+2@).

3+ 1
4+1
3+ 1
3+ 14+1
4+1
4+ 1

3+1
6+ 1.
2+1
4 +-1-
5+1
4+1
5+1
.4 + 1

.10+1 ~

4+1
47+6
18+2
18+3
16 + 3
18 + 2
12+2
13+2

<. 1
9+2

COLOMA

10 2 Ci/ms
1-131

<10
<10

'<10
<10
<10
<10
<10
<10
<10
<10
<10
<10

<10'<10

<10
<10
<10'10
<10
<10
<10
<10
<10
<10
<10

Data reported as "<" are at the 99K confidence level.
on counting errors.
(a) Low volume; switch turned off.

7

All other data are at the 95% confidence. level, all based.,



GAK'fA ISOTOPIC (GeLi) ANALYSES OF
AIR PARTICULATE SAMPLES COMPOSITED MOVZHLY

COMPOSITE OF INDICATOR STATIONS

Month

July

August

September

October

November**

December

Be-7

0.8 + O.l

0.13+ 0.01

0;07 0.02

0-02 + 0.01

0.06 + 0,02

Ci/m3
Other Gamma Emitters*

01

< .Ol

.01 .

.Ol ~

< ;01

COMPOSITE OF BACKGROUND STATIONS

Month

July

August

September

October

November*"

Be-7

. 06,. Ol

.10 + .Ol

.02 + .01

.06 + .02

.06 + ~ 02

Ci/m~
Other Gamma Emitters"-

< .Ol

.01

< '.01,.

.Ol

.01

December

**Traces of Ru-103, Rh-102, Ce-141 detected at concentrations belov reporting requirement
<Zhe spectrum is computer scanned from -20 to -2000 KeV. Specifically included
are Ce-144, Ba-La-140, Cs-134, Cs-137, Zr-Nb-95, Co-58, Co-60, Mn-54, Zn-65.
Naturally occurring gamma emitters such as K-40 and Ra daughters are frequently
detected but not listed here. Data listed as "<" are at the 3e level, others
are 2o. , Listed concentration is for Cs-137 and nay be slightly more or less
sensitive for other nuclides.



QUARTERLY TRITIUM AND MONTHLY GAtM. ISOTOPIC (GeLi) ANALYSES OF
LAKE MICHIGAN HATERS

Collection
Site

Indicator Station

Collection
Date

July 1976
Aug. 1976
Sept 1976
Oct. 1976
Nov. 1976
Dec. 1976

Gamma Isotopic
Ci/1*

< 10

<'10
< 10
< 10

Quarterly Comp.
HTO

Ci/ml (+2a)

0.42 + 0.10

Background Station July 1976
Aug. 1976
Sept 1976
Oct. 1976
Nov. 1976
Dec. 1976

< 10

< 10
.<10
'<10

0.36 + 0.10

STRONTIK&89, STRONTIUM-90 AND GAMQ. ISOTOPIC (GeLi) ANALYSES OF
PRECIPITATION

Collection
Site

Indicator

Background

Collection
Date

07/23/76
08/20/76
09/18/76
10/09/76
11/13/76
12/11/76

07/23/76
08/20/76
09/18/76
10/09/76
ll/13/76
12/11/76

Nuclides*
Observed

< 10
< 10
< 10
< 10
< 10
< 10

< 10
< 10
< 10
< 10
< 10
< 10

Semi-Annual Comp.
Sr-89 Sr-90

*ND indicates gamma emitters other than natural radioactivity were not detected.
Individual nuclides (Cs-134, Cs-137, Co-60, Ba-140, La-140, I-131) that may be
attributable to plant operation are listed when detected. Unless otherwise noted,
sensitivity for listed gamma emitters is <10 pCi/l.



GAMMA ISOTOPIC AND TRITIlJM ANALYSIS OP MELL MATER

Collection Site

ONS-1
ONS-2
ONS-3
ONS-4
ONS-5
ONS-6
ONS-7

Collection Date

10/12/76

Tritium

300 + 90
350 + 140
220 + 90
280 + ".90

340 + 80
410 + 80
250 + 80

Ci/1
Gamma Emitters*

< 10
< 10
< 10
< 10
< 10
< 10
< 10-

She spectrum is computer scanned from -20 to "2000 KeV. Specifically included are Ce-144, Ba-La-140, Cs-134,
. Cs-137, Zr-Nb-95, Co-58, Co-60, Mn-54, Zn-65. Naturally occurring gamma emitters such as K-40 and Ra daughters

are frequently detected but not listed here. Data listed as "<" are at the 3a level, others are 20. Listed
concentration is for Cs-137 and may be slightly more or less sensitive for other nuclidcs,



IODINE-131 IN MILK SAMPLES

Collection
Site

Ci/1 as of collection date
07/16/76 08/13/76 09/11/76 10/09/76 'l/06/76 12/04/76

Indicator Stations
Bridgman K2
Scottsdale Kl
Stevensville Kl
Stevensville K2

< 0.5
< 0.5
< 0.5
< 0.5

< 3.0
< 0:5
< 0.5
< 0.5

< 0.5
< 0.5
< 0.5
< '0.5

< 0.5'
0.5

< 0.5
< 0.5

< 0.5
< 0.5
< 0.5
< 0.5 < 1;0+

Background Stations
Dovagiac Kl
South Bend Kl

< 0.5
< 0.5

< 0.5
<'0.5*

< 0.5
0,6*A

< 0.5
< 0.5

< 0.5
< 0.5

< 1.1+
< 0.5

*collected 08/20/76
**collected 09/18/76
+Damage and delay of samples in transit precludes obtaining higher sensitivity.



STRONTIUM-89* AND STRONTIUM-90 ANALYSES OP MILK SAMPLES.
STRONTIlkf-90 (pCi/1) .

Collection
Site 07 16 76

Ci/1
08 13/76 09/11/76 10/09/76

Indicator Stations
Bridgman K2

.Scottsdale Kl
Stevensville Kl
Stevensville K2 ~

6+2
5+2
4+2
8 +'3

4+2
5+2
3+2

< 1

4+1
5+1
4+1
3 +

8+2
6+2
3+1
5 + 2

Background Stations
Dowagiac Kl
South Bend Kl

5+2
4 +

8+3
8 + 3(a).

9+2
8 + 2(b)

9+2
5+1

*Strontium«89 was determined on each sample and was <5 pCi/1 unless otherwise noted.
(a)Collected 08/20/76
(b)Collected 09/18/76



Collection
Date

GAIKA ISOTOPIC (GeLi) ANALYSES OF MILK SAMPLES

Collection Ci/1
Site . K-40 Cs-l37 Gamma*

07/16/76
07/16/76
07/16/76

'7/16/76
07/16/76
07/16/76

08/13/76
08/13/76
08/13/76
08/13/76 .

08/13/76
08/20/76

09/11/76
09/11/76
09/11/76
09/ll/76
09/11/76
09/18/76

10/09/76
10/09/76

~ 10/09/76
10/09/76
10/09/76
10/09/76

11/06/76
11/06/76
11/06/76
11/06/76
11/06/76

.~.11/06/76

Bridgman
Scottsdale
Stevensdale
Stevensdale
Dowagiac
South Bend

Bridgman
Scottsdale
Stevensdale
Stevensdale
Dowagiac
South Bend

Bridgman
Scottsdale
Stevensdale
Stevensdale
Dowagiac
South Bend

Bridgman
Scottsdale
Stevensdale
Stevensdale
Dowagiac
South Bend

Bridgman
Scottsdale
Stevensdale
Stevensdale
Dowagiac
South Bend

K-2
K-"1
K-1
K-2
K-1
K-1

K-'2
K-1
K-1
K-2
K-1
K-1

'K-2
K-1
K-1
K-2
K-1
K-1

K-2
K-1
K-1
K-2
K-1 ~

K-1

K-2
K-l,
K-1
K-2
K-1
K-1

1067 + 27
926 + 79

1074. + 85
1247 + 29
1033 '+ 84.

969 + 81

1219 + 104
930 + 80
923 + 79

1112 + 36
« 873 + 77
1064 + 85

957 i 114
. 913 + 111
1037 + 119
1064 + 120

802 + 52
897 + 13.0

~ 1186 + 127
829 + 54
894 + 110
823 + 106

31051 + 85
, 1034 + 119

1205 + 128
877 + 109
920 + 112

1068 + 121
928 + 112,
949 + 114

<5 ~

<5
4.3 + 0.4

<5

<10
<10
<10
<10
<10
< 5

<10
<10
< 3
< 3
<10
<'

<10
<10
< 5
< 5
<10
<10

<10
<10
<10

<10'10

-<10

<5
<5
<5
<5
<5
<5

<10
<10
<10
<10
<10

.' 5

"<10
<10
< 3
< 3
<10
< 5

<10
<10
< 5
< 5
<10
<10

<10
<10
<10
<10
<10
<10

~ .

*The spectrum is computer scanned from "20 to -2000 KeV. Specifically included
are Ce-144, Ba-, La-140, Cs-134, Cs-137, Zr-Ãb-95, Co-58, Co-60, Mn-54, Zn-65.
Naturally occurring gamma emitters such as K-40 and Ra daughters are freauently
detected but not listed here. Data listed as "<" are at the 3a level, others
are" 2a. Listed concentration is for Cs-137 and may be slightly more or less
sensitive for other nuclides.



Sr-89, Sr-90 and Gamma Isotopic* Analyses of
Sediment Samples

Collection Site
Collection

Date K-40 Cs»137
Ci/ (dr )

Sr-89 Sr-90

On-Site North
, Off-Site North
On-Site South
Off-Site South

09/03/76
09/03/76
09/03/76
09/03/76

4+1
5+1
6+1
8+1

.05
< .05

.05

.05

.015
< .013
< .012
< .010

GA?M, ISOTOPIC+ ANAL'YSIS OF FOOD CROPS

Collection'Site
.* Collection

Date
Ci/ (dr )

Local
Local
Remove

,10/01/76
10/01/76
10/Ol/76

Grapes
Grape Leaves
Grape Leaves

< 1
< 1'

1

<The spectrum is co=puter scanned from -20 to -2000 KeV. Specificallv included
are Ce-144, Ba-La-140, Cs-134, Cs-137, Zr-ihb-95, Co-58, Co-60, kIn-54, Zn-65.
Naturally occurring gamma emitters such as K-40 and Ra daughters are freouently
detected but not listed here. Data- listed as "<" are at the 3o level, others
are 2a. Listed concentration is for Cs-137 and may be slightly more or less
sensitive fo" other nuclides.

P



. GAI91A RADIA'TION
Quarterly

(Measured using Thermoluminescent Dosimeters)

Date Annealed:
Date Read:

06/24/76
10/12/76

Location Measured mR/Week Measured mR/Week

Control 1.15 + 0.09

Indicator Stations
On-'Sita 1
On-Site. 2
On-.Site 3
On-Site 4
On-Site 5
On-Site 6

1.39 + 0.31
1.37 + 0.14
1.23 + 0.22
1.30 + 0.10
1.47 + 0.47
1.36 + 0.08

Background Stations
Coloma

. '= Dowagiac .

South Bend
New Buffalo

1.21 + 0.21
1.15 0.18
1.50 + 0.12
1.50 + 0.14



LAKE WATER SAMPLES

The following is a listing of the minimum detectable activities from
the samples taken from Benton Harbor, St. Joseph, Lake Township,
Bridgman,'ew Buffalo, 0. C. Cook plant intakes and the lake meter
north and south of the plant site.

~Isoto e

I-131

Cs-137

Cs-134

Co-60

Co-58

Cr-51

Mn-54

Zn-65

u Ci/ml

< 1.17 X 10 7

< 1.62 X 10" 7

<1.44X10 7

<1.84X10 7

<1.11 X107

<1.11 X10 7

9 56 X 10-s

<3.41 X10 7

For quarterly Composites

Sr-89

Sr-90

H3

3 80 X 10-e

< 3 40 X 10-e

< 3 30 X 10-e

"Anpgyked by Cook Nuclear Plant staff.



Completed Environmental Radiation
Monitoring Data fox the Pxevious Report

GAMMA ISOTOPIC (GeLi) ANALYSES OF
AIR PARTICULATE SAMPLES COMPOSITED MONTHLY

'COMPOSITE OF INDICATOR STATIONS

Month

January

February

March

April

Be-7

.07 + .004

.07 + .01

.10 + ..01

Ci/m3
Other Gamma Emittersd.

< .01

.01,

.01

.01

June

.05 + .Ol

.13 + .01

< .01

< .01

COMPOSITE OF BACKGROUND STATIONS

Month Be-7
Ci/m3

Other Gamma Emitters*

January

February

March

April

May

June

<.6

.22 + .01
I

<.Ol

.11 + .Ol

..04 + .01

.11 + .01

.01

.01

< .Ol

.01

< .01

< .Ol

e«trura ts «onpucer s«armed fro" -20 co -2000 reV. Spe«ifi«ally in«luded areCe- -«„ Ea-l.a-140, Cs-134, Cs-137, 2r-!.o-95, C«-56, Co-60, .m-54, 2n-6$ . Xaturanyo«surrin2 gamma eaitters such as V-40 and pa daughters are frequen ly ate-ced buc notlisted here.. Data listed as "<" are at the % level, ochers are 2o. l.isced «on«en-tracicn is for Cs-132 and nay be sliahcly nore or less sensitive for other nu«lid«s.



STRONTIUM-89 AND STRONTIUM-90 ANALYSES OF
AIR PARTICULATE SAMPLES COMPOSITED QUARTERLY

Collection
Site

Collection
Date Sr-89

Ci/m3
Sr-90

Indicator Stations 1st Quarter
2nd Quarter

<. 002
<.002

<. 001
<. 001

Background Stations 1st Quarter
2nd Quarter

<. 001
<. 001

.002 + .001
<.001

Data reported as "<" are at the 99% confidence level. All other data
are at the 95% confidence level, all based on counting errors.



GAMMA RADIATION
(Quarterly)

(Measured using Thermoluminescent Dosimeters)

Date Annealed: 12/23/75
Date Read: '4/09/76 Date Annealed: 03/31/76

Date Read: 07/08/76

Location

Control

Measured mR/Meek

1.03 + .11

Measured mR/Meek

0.86 + .10

Indicator Stations
On-Site 1
On-Site 2
On-Site 3
On-Site 4
On-Site 5
On-Site 6

Background Stations
Coloma
Dowagiac
South Bend
New Buffalo

1 20 +

1.88 + .17
1.12 + .08
1.03 + .08

.90 + .31

.95 + .19

.89 + .09

.87 + .10
1".09 + .12
1.07 + .09

1 01+ 19
1.70 + .08
1.06 + .08
0.97 + .07
1.05 + .05
1.07 + .05

0.97 + .09
0.94 + .14

.1.14 + .12
1.15 + .12



Collection
Site

STRONTIUM-89+ AND STRONTIUM-90 ANALYSES OF MILK SAMPLES

STRONTIUM-90 (pCi/1)

01/03/76 01/31/76 02/28/76 03/27/76 04/24/76 05/22/76 06/18/76
Indicator Stations

Bridgman '2
Scot tsdale Kl
Stevensville Kl
Stevensville K2

Background Stations
Dowagiac Kl
South Bend Kl

8+ 3
7+1

<2
2+ 2

10+2
11+ 3

6+3
7+2
3+ 3
3+1

7+2
6+1

3+ 1
2+2
3+1
5+2

17 + 3**
9 + 2

4+ 1
7+2
4+2
5+2

18 + 5(a)
8+2

7 + 2
6+2
5+1
4+1

9+2
8+4

ll+ 3
10+2
16+ 3

<1

14+3
7+2

<2
4+2
'3+2

<1

14+3
19 + 4

1*Strontium-89 was determined on each sample and was <5 pCi/1 unless otherwise noted.
**Collected 02/07/76. (a) Sr-89 ~ <7.9 - low chemical vield.

TABLE Vill
IODINE-131 IN MILK SMPLES

(pCi/1)

Collection
Site 01/03/76 01/31/76 02/28/76 03/27/76 04/24/76 05/22/76 06/18/76

Indicator Stations
Bridgman K2

-Scottsdale Kl
Stevensville Kl
Stevensville K2

<0.5
<0. 5
<0.5
<0.5

<0. 5
<0.5
<0.5
<0.5

<0. 6(b)
<0.7(b)
<1; 0(c)
<0. 7(b)

<0. 5
<0.5
<0.5
<0.5

<0. 5
<0. 5
<0. 5
<0. 5

<0. 5
<0.5
<0. 5
<0. 5

<0. 7 (c)
<0. 6 (c)
<0. 5
<1.9(c)

Background Stations
Dowagiac Kl
South Bend Kl

<0. 5
<0.5

<0. 5 (a)
<0.5

<l.0(b)
<0.5

<0. 5
<0.5

<0. 5
<0.5

<0. 5
<0. 5

<n. 5
<0. 5

(a) Collected 02/07/76
(b) Part of sample lost in shipment. Higher sensitivity not practical with residual sample.
(c) Lower sensitivity due to delay in shipment.



GAMMA ISOTOPIC (GeLi) ANALYSES OF MILK SAMPLES

'Collection
Date

Collection
Site K-40

Ci/1
Cs-137 Gamma*

01-03-76

01-31-76

2-28-76

03-27-76

04-24-76

Bridgman K2
Scottsdale Kl
Stevensville Kl
Stevensville K2
Coloma Kl
Dowagiac Kl
South Bend Kl

Bridgman K2
Scottsdale Kl
Stevensville Kl
Stevensville K2
Coloma Kl
Dowagiac Kl(a)
South Bend Kl

Dowagiac
K-1'cottsdale K-1

Stevensville
Stevensville K-2
Bridgman K-2
South Bend K-1

Bridgman K-2
Scottsdale K-1
Stevensville K-1
Stevensville K-2
Dowagiac K-1
South Bend K-1

Bridgman K-2
Scottsdale K»l
'Stevensville K-1
Stevensville K-2
Dowagiac K-1
South Bend K-1

1160 + 80
925 + 110

1000 + 70
990 + 70

1340 + 80
1000 + 70

1100 + 200
980 + 115
970 + 150

1200 + 130

1183 + 35
990 + 65

1157 + 77
875 + 67

1011 + 72
1175 + 76

974 + 70.
1069 + 73

999 + 72
562 + 51
954 + 73
990 + 72

1262 + 83
648 + 54

1136 + 88
1034 + 84
1051 + 85
1202 + 90
1096 + 86
1089 + 86

<5
<5
<5"

<5
**

8+ 2

<5
<5
<5
<5

10+ 1
9+2

<5
<5
<5
<5
<5

6+

<5
<5
<5
<5

7 +

<5

<5
<5
<5
<5
<5
<5

<10
<10
<10
<10

<10
<10

<10
<10
<10
<10

<10
<10

<10
<10
<10
<10
<10
<10

<10
<10
<10
<10
<10
<10

<10
<10
<10
<10
<10
<10

(a) collected 02/07/76
**Milkno longer produced at this station.
*The spectrum is computer scanned from "20 to "2000 KeV. Data listed as "<"
are at the 3a level, others are 2a. Specifically included in the gamma analyses
are Ce-144, Cr-51, Ba-La-140, Cs-134, Cs»137, Zr-Nb-95, Co-58, Co-60, Mn-54,
Zn-65. Naturally occurring gamma emitters such as K-40 and Ra daughters are
frequently detected but not listed here.



GAMMA ISOTOPIC (GeLi) ANALYSES OF
MONTHLY LAKE WATER COMPOSITE SAMPLES

Gamma Emitters Ci/1*
Month Back round Stations Indicator Stations

January
February
March
April
May
June

<10
<10
<10
<10
<10
<10

Not Available (ice)
<10
<10
<10
<10
<10

TRITIUM IN QUARTERLY LAKE WATER
COMPOSITE SAMPLES

Tritium Ci/1
Period Back round Stations Indicator

Stations'an.

— Mar. 1976
Apr. — Jun. 1976

560 + 110
420 + 200

440 100
340 + 160

*The spectrum is computer scanned from -20 to -2000 KeV. Specifically included are
Ce-144, Ba-La-140, Cs-134, Cs-137, Zr-Ãb-95, Co-58, Co-60, 5%-54, Zn-65. Naturally
occurring gamma emitters such as K-40 and Ra daughters are frequently detected but notlisted here. Data listed as "<" are at the 3a level, others are 2a. Listed concen-tration is for Cs-137 and may be slightly more or less sensitive for other nuclides.



GAMMA ISOTOPIC ANALYSES OF MONTHLY
PRECIPITATION COMPOSITE SAMPLES

H

Month
Avera e Ci/m2 Ci/1*

January
February
March
April
May
June

<2000
<2000
<2000
<2000

.<2000
<2000

<2000
<2000
<2000
<2000
<2000
<2000

<10
<10
<10
<10
<10
<10

<10
<10
<10
<10
<10
<10

STRONTIUM-89 AND STRONTIUM-90 IN
SEMI-ANNUAL PRECIPITATION COMPOSITE SAMPLES

Indicator Stations
Background Stations

8r-89

<2
<2

Ci/1 (3a)
Sr-90

*The spectrum is computer scanned from -20 to -2000 KeV. Specifically
included are Ce-144, Ba-La-140, Cs-134, Cs-137, Zr-Nb-95, Co-58, Co-60,
Mn-54, Zn-65. Naturally occurring gamma emitters such as K-40 and Ra
daughters are frequently detected but not listed here. Data listed as"<" are at the 3a level, others are 2d. Listed concentration is for,
Cs-137 and may be slightly more or less sensitive for other nuclides.
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0 ~ 0 = '5 "

~ 2 " — = 9 — ' 4 " 0 " 0 ~ 0
0',o 3 e'1 o a,o 0 0 ~ 0
0 ~ 0 6 ~ 3 9 ~ 4 0 0 ~ 0
0 0 ——4- = —=

~ 2 ——-3—
~ 1 —=- 0=—-0

~ 0
0 ~ 0 5 ~ 2 5 ~ 2 0 Oen
0 ~ 0 1 ~ 0 3 ~ 1 2 ~ 1

nen - --—--0 Oeo ——-0=-—Oeo= -. 1 — .
~ 0

o,'o o o,o o o,o o o,'o
an 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0
0 ' "* 0 Oeo 0 0 ' 0 ' '

o -- o,o- — ..o -- --n,n-- —.- -o ----= -o,o
o n,o . n n,o 0 0 ~ 0
o o,o o o,o ~ 0

-0——0 ~ 0 —=-0--=—0 ~ 0 -—=«—2——
~ 1

0 o,o O O,O 9 ~ 4

0 nen 0 0 ~ 0 23 1 ~ 0
- n —o,n ——— o. —n,'o—'-in-- -"-'.n -- ——-

0 0 ~ 0 0 0 ~ 0 3 el
0 0 ~ 0 o n,o 15 ~ 7

———0—00 0-—00——7——- 3—=
1 ~ 0 0 0 ~ 0 ll ~ 5
0 Oeo 0 0 ~ 0 ~ 3

- - 0-- —0 ~ 0-—— =0 —0 ~ 0 1 eo-.
0 0 ~ 0 0 0 ~ 0 0' ~ 0
0 0 ~ 0 0 0 ~ 0 0 neo--- —0 0 n—o —n ~ n —n—000.———

~ 0

t

I
~ ttEAH ttlND SPEED 7 ~ S

ttUHBt;k OF UttItlTKRPRETABLE HOUttS

1 e9 45 2 ~ 1 3 el ~ 0 0 0 ~ 0 92 4e2

0
)|1)

0
F-23



HlHD 110SE FI)R COUII 10/76~12/76 Loctt tlott boPT OFG 1.'/10011
(180 3ur T)

GT u,n

OlRKCTI OH

it I-- 22,5
45,a
67,b
90 '

112,5
135, 0
157, 5
18o,o
202 '
225 '
247 '
270 '
292 '
315oa ~

337,5
360 '

oe3 tt~7

SUII PERCKttT SUH PERCKHT

SPEEDS (ltl/HR)
6~12 13~111

Sett PERCFIITSUH PERCKitT

0
0
0
0—
0
0
0
0
0

~ 0 =-

0
0
0
0
0
0

0 ~ 0
.Ooo

0 ~ 0-0 0
0 ~ 0
o,n

~ 0 ~ 0
0 ~ 0
0 ~ 0

- —0 ~ 0
0 ~ 0

~ 0
0 ~ 0
0 ~ 0
0 ~ 0---0

~ 0

o,o- ---n O.O-- - O- -O,O--= O

0 ~ 0 0 0 ~ 0 0 0 ~ 0 0
o,e 0 0 ~ 0 0 0 ~ 0 0
o o-*-—o -= o 0--= - —o=—=-n,a = --.o
0 ~ 0 ~ 0 0 0 ~ 0 0
0 ~ 0 9 ~ 4 13 6 0
0 0 — —14 ~

6-"- =4 —-=— 2 -- = 0
noo 6 ~ 3 4 ~ 2 0
0 ~ 0 7 ~ 3 13 ~ 6 0
0 0 - -"=—3- —--—' 1--=—==—6——

~ 3 —.-=— =-=0
o,n 1 ~ 0 neo 0
aoo 0 0 ~ 0 o o,o
0 0 - 0 - 0)0 —0-—.O)0-- .- .- 0
0 ~ 0 0 0 ~ 0 0 o,o 0
o',o a o,o 0 0 ~ 0 0
0 0 =--0-. =- *-0 0-=-—-0—0 0——= 0

19~23 24 PLUS SUH

SU» PERCFHT SU« PERCEH'T

I'ERCEtIT

0 --. 0,0 = =- - -o-=--= o,o-- -- —---0—--a,u --: =.
0 Own 0 0 ~ 0 0 0 ~ 0
n o,'o a o,o

'

Oga0-—O,O——0—-O,O 0——neo=
0 Oon 0 0 ~ 0 1 ~ 0
0 0 ~ 0 0 0 ~ 0 82 1 '

=. 0 - -- = 0 ~ 0 -—=-- 0 -- —-0 ~ 0———1 S —— -
~ 8 -- ——--

o o.o o o,o 10 ~ 5
0 oyo. 0 0 ~ 0 20 ~ 9
o - -" —o,o'--- —o——o,o——o——,o.——
0 0 ~ 0 O O,o 1 ~ 0
0 o,o 0 0 ~ 0 ~ 0

- 0 ===- O,O --=--—O —O,O—--- O =-—O,O =——
0 0 ~ 0 0 Ooo 0 0 ~ 0
n o,o o o,o 0 0,0

= -- -0—Oyo- 0=-=-0
~ 0 —— ——0 =-—0 ~ 0

o o,n 41 1 ' 40 as 1 ~ 0 0 0 ~ 0 0 0 ~ 0 82 . 3 '

HKAH HIHQ

HUHIIER OF

lt,0'

SPKFO 7 '
Uttlt<TERP"ETAIILE HOURS 0

Q I

O
fl =-

o[
Ct

0[
0

Oi
F.:2'I



~ 4 0

0
ttlttO RUSE FUR

IDIHECTION

228 5
dt5 ~ 0

o
L,",,,,'02,5

0 225,0

t—--270
~
0-= =-

292 '
315,'n
:l37,5
360 '

0

Cootl 10/76-12/76

0+3- 4867

LOl ATIOtt SOFT

SPEE06 (tt I /itH)
= * - .-ttil2

ALl. STASILITICS

19~25 —.:-.-—24 Pl,US- ——SUtt--PtttCENT=

6Utt PERCl'ttT SU!i PKRCFt<T 6Utl PERCKttT SUH PE tt CEtt ISUN P htt CK ttI

3T — -l 1——.467-—.2lrl—T42—'l4 1——648 —Zd 8 —'-278—1244—82—347 2194—loo,o—
ttISSlttG HOUtt8 14

SUtt PK78CEHT

O O,n 13 ,e 5 ~ 2 0 0 ~ 0 0 0 ~ 0 52 1 '
1 ,0 le .7 26 1,2 ~ 3 . 0 0 ~ 0 0 080 '50 2 ~ 3

2 - el=--- 21- -1 ~ 0-.-- 16 ---:
~ 7 4 — - -

~
2-= -- ' 0 -"== 0 ~ 0 —---0 0 ~ 0 —43 ——2sO-

~ 1 44 2 ~ 0 49 2 ~ 2 5 ~ 2 0 0 ~ 0 0 0 ~ 0 101 4 ~ 6
3 ~ 1 45 2 ' *48 2 ' 6 ~ 3 0 0 ~ 0 0 Oeo 105 4 ~ tt

ld ——-- 1 —-6'i ——-Z,b—04—4,0 --.:— -1 --—~ 4 ——0-—0,0—0—0 ~ 0—ldb '1-

~ 1 56 F 6 47 F 1 1 ~ 0 0 ~ 0 0 0 ~ 0 loe 4

4 82 b3 2 ' 47 F 1 el o o,o 0 o,o 106 4 '
"Z. - l-.—-62 "-- 8 4- ——-bb ——2 4 -----2 - —-,l-—-- -0 ——060—-0—0 0—.104—1 0

1 00 25 1 ~ 1 90 4 ~ 1 47 2 ~ 1 4 e2 0 0 ~ 0 167 7 ~ 6

~ 0 26 1 ~ 2 49 2 ~ 2 56 2,6 452 1 e5 2 e 1 164 7 ~ 6
— . -3 ——;l ld—6~I~,6—"-04—.36d——46—2 1 ld ~ ll—ildl—ld,l

0 0 ~ 0 10 ~ 5 26 1 ' 66 320 38 1 ' e3 146
1 ~ 0 19 ~ 9 71 3 ~ 2 195 Seo IOS 4 ~ 9 32 1 ~ 5 424 19 ~ 3

-- 2 --,l ~ ——1 —--- 3-- ——20. —7 3 - bd --- 4,6 — - 31 —'-1 '1 —74—46 147 -6 7

~ 1 . 8 ~ 4 39 1 ~ S 43 2 ~ 0 7 ~ 3 lo,e5 109 5,o

THfAH ttltto SPEED
7

-TOTAl. NUttSEH OF
TOTAL HUHOEtt QF

)l,
0

12e2

UttlttTKttPRETAtlLE-HOUttS-- -0.
CALH HOURS 0 PKHCKHT 0 '

0
I

OI
0
M,0
G

P- 25



MIHD HOSE FUR CUD>e ]0/76 }?/Ta lUCATIOH SOFT DIRECTIUH Vb SPEEI>

'IRECT]OH SU»

22 ' 0
45 ' 1

i)y 67 ~ 5 2
90 '

112 ~ 5
=- 135 ~ 0 — 10

157e5 2
160 ~ 0 4

247,'5

— 202 ' 2
2?5 0

1
=- 270 ~ 0 ---= - 3

292 ' 0
315,0
337 e 6
360,O 2

L .. =- - 37

I'ERCl-:kI SU>I PERCENT SUl> PERCEHT SUH PERCfkr SUH PERCEHT SU>I PERCEHT

0 ~ 0 13 ~ 6 }4 ~ 6 5 ~ 2
~ 0 16 e7 26 1 ~ 2 7 ~ 3

1 - ---21- —. 1 ~ 0- -* lb -=--—~ 7- 4 -- -
~ 2

~ 1 44 2 ~ 0 49 2 ~ 2 5 ~ 2

~ 1 4S ? ~ 2 4S 2 ~ P- 6 ~ 3=-5—-55 —-2e5—88—4 0=== 9 —=- 4

~ 1 '56 2eb 47 1 ~ 0
~ 2 53 2ea 47 2 ~ 1 el

1"- —"==52 -----2
~ 4 —---b3 —-2 ~ 4 --- - =2 —- 1

~ 0 25 1 ~ 1 90 4 ~ 1 47 2 ~ 1

~ 0 26 1 ~ 2 49 2 ' 56 F 6—,! t 4—!—'t! t !—!t!!—t t
0 ~ 0 10 ~ 9 26 1 ~ 2 66 3 ~ 0

~0]9 ~9713 ~21938 ~ S
-7 —==-

~ 3——29 —.]e8—- 5>I-- =-2
~ 6

el 8 ~ 4 39 1 ~ s 43 2 '

0 0,0 0 Oeo 32 },5
0 0 ~ 0 0 0 ~ 0 50 ? ~ 5

--o ----o o=——o -- -—0 n—-—.43 —2 0-.
0 oeo 0 0 ~ 0 10] '

~ 6
o o.o o o,n ]05 4 ~

>I—0—0,0 !t—ogO t! e—t,4
0 0 ~ 0 0 0 ~ 0 lob 4,8
0 0 ~ o O O,'O lob 4 AS———0 —OyO—0—0 0—!Ot—5,!t-
4 ~ 2 0 0 ~ 0 ]67 7 ~ 6

le 5 2 el 166 7 ~ 6
46—2el ]S eS 221—]0 ~

-1

34 1 ~ 7 6 ,3 ~ lae e.7
]0>} 4e9 32 1 ~ b 424 19 't t——! ~ t—t!t—s t! 147 e,7

7 ~ 3 10 ~ 5 109 5 ~ 0

t II! t—2! t —t!tl—t4 ~ !—et!!—'26 t —tte te t t~to~t!
HIssIHG HDURs la

SPbEub (hl /IIR)
0+3 -=-.--. -= -,-4ol -- - -- d>]t> r }3+]S . ]9~25= -=-=- = 24 PlUS ——=-SU>I- PERCEHT=

',l>EAH HIHD SPEED 12 ~ 2
!

'OTAL HUH>IfR OF UHIHTERPRETAOLE- HOURS 0
TOTAL HU>IVER DF CATCH HOURS 0 PE»CEHT

~ >IISS]t>G SPEEDS - - =-=-13= PERCEHT —~ 6- —-.—
PISS]Ho OIRECTIOHS 14 PERCEHT ~ 6
I

0 ~ 0

0
IS -.

Ql

0
M
G

0
<ih}-

OI
F'- 26 0

0



HIND ROTE FOk CIjOK 10/76 }P/76 DUCAT ION lbnF I OEG C/IQQH
<}80-301 r)

LEaa} ~ 9

OIREC T IQH

~2,S
45 an

112eb
13'
lb7 ~ S
lao',0
202 AS

=22ben
24705
270,'0
292 AS
3}b,n0

I
337 ~ S
360 0

SUII PERCEHT

4+7

SUH Vb.l?CERT

0 0 ~ 0 1 ~ 0
en 1 en

0 o,n 2 ~ 1

0 — — 0 0--=--- — }- -- en0

Qen 0 0 ~ 0
0 0 ~ 0
Q 0 ~ 0 0 0 ~ 0
0 Q ~ 0 0 0 ~ 0
0 0 ~ 0 0 0 ~ 0
0==- -=-0 0--=—0——- 0 ~ 0
0 n,n 0 0 0
0 000 0 0 ~ 0
0 0,'0- -=-= a
0 0,0 a ,1
0 0 ~ 0 2 ~ 1

0 - -0 n-=}—- =--,n

1 en 16 ~
'7

8 PE 6 Q6 (III /Hk)
bi}2 }3~ 18

6UII VEHCEHT 8UH PEHCFHT

}9~23

SUII PERCEHT

24 PLU8 8UH PERCEHT

6UH PERCEHT
Q

4 ~ 2 =
~ 0 = 0 -= -0,0- —- - 0=-- —Qen== =-.-6=-== —.

4 ~ 2 ~ 1 0 0 ~ 0 0 Oen 8 ~ 4
4 ~ 2 2 ~ 1 0 0 ~ 0 0 0 ~ 0 8ln-=-=- S=- --= —3=- -- -,1-=-—=0—=0,0—~—Oen la—IO

~ 0 1 ~ 0 1 ~ 0 0 Oen ~ 1

~ 2 6 03 0 0 ~ 0 0 0 ~ 0 lb ~ 7 0
0 .- -0

~ 0 il,a -- . --0 —--0 ~ 0———0- —Bio—0—
. il

0 0 ~ 0 1 ~ 0 0 Qen 0 Q ~ 0 1 . ~ 0
0 Oen 7 ~ 3 0 0 ~ 0 0 0 ~ 0 7 ~ 3 O
0——O,O-—-O—-O,O—-l.,O—0—OTO—i en
0 0 ~ 0 1 an 1 ~ 0 3 ~ 1 S ~ 2 Q.el 3 ~ 1 i? ~ 1 0 0 ~ 0 8 ~ 4

—=0-- =0 ~ 0 = — 0= =--=- 0 ~ 0 =--——0 - —Oen 0—Oio
4 ~ 2 S ~ 2 4 ~ 2 2 ~ I, 17 ~ 8
0 Den o 0 ~ 0 0 0 ~ 0 3 ~ 1 S ~ 2 0—l——,o—0—i l-"—1-—io 0—oio 6— -e3--=

11036 1,7 39 1 ~ 8 ~ S ~ 4 5 ~ 1

IIEAH HIHD

0 HUHQER QF

I(

SPEED 13 F 1

UHIHTEHVHETABI.E HOUH8 0

0

F -27



ltIND ROSE FO(t GOOK In/Tt(~12/70 l,oCATIUt( 1'hot'I OEO C/100H
Il(to soFt)

~1,8/ ~1,7

DIRECT Iott

OsS

SVH PERCEt(T

4o7

SUN P E(t C Ett I

SPEhos(ttI/HR)
b~ 1 i? 18

SUtl Pt.ttCE'NT SUil PE"CENT

19r23 24. P?.US SUtl PEttCENT

SUtl PERCENT SUN PERCENT
J

O.

Q
It.

Q

22gb
4'
6'
90 an

112 ~ 5
185~0
157 ~ 5
ISogo
202 5
225 ~ 0
24'
270 '
292 '
315 ~ 0
337~5
3t(o

~ 0

n 0,0
0 0 ~ 0
0 o,'n
0 0 ~ 0
n 0,'o
o o,'n
0 0 ~ 0
0 0 ~ 0
0 0~0
0 O,O
0 0 ~ 0
0 0 ~ 0
0 0 ~ 0
0 0~0
0 '~0
0 0 ~ 0

0
1

0
0
n
0
0
0
0
0
0
0
0

0
= -0

n,o
eo

0 ~ 0
ogn
n,o
0 ~ 0
0 ~ 0
0 ~ 0
0 ~ 0

— 0 ~ 0
o,o
0 ~ 0
neo

~ 0
0 ~ 0
0~0

1

0
3
4

0
1

2
2
2

=-== 0
1

5
1

0
0

~ 0
0~0

~ 1

~ 2
0 ~ 0

~ 0
yl
ql
~ 1——OIO-
~ 0

~ 0
o,o
0 ~ 0

- —- go

0 0 ~ 0
0 0 '
o 0,0
0 0 ~ 0
0 0 ~ 0
2 ~ 1

- )0
'1

~ 0
2 ~ 1

~ 1

~ 1

2 ~ 11,0
2 ~ 1

0 0 ~ 0-0 =- ==own

0 0 ~ 0 0=- 0/0 = 1 ~ 0
0 0 ~ 0 0 0 ~ 0 ,o
0 0 ~ 0 0 oyo 3 ~ 1
0== —0 0 —=-—0—=—-0 0 ——-4—— - P- ===-=-----
0 Oio 0 0 ~ 0 0 0 ~ 0

~ 0 0 OIO 4 ~ 2
O- --= O,O —=-0-- -= O,O=—--—=-3--—
0 0 ~ 0 0 0 ~ 0 3 ~ 1

0 o,o 0 0 ~ 0 4 ~ Po-==0 o —o= —=-o o ==- —===-2=- —,1-=-—

i? . Il . 1 eo b ~ 3
~ 0 5 ~ 2 11 ~ 5

0 ----0
~ 0 -=- —--.0=- —0 ~ 0=——-"2——--= yl -- =
,0 6 ,3 lo s5 ~

0 0 ~ 0 6 . ~ 3 e ~ 3
0 0 ~ 0 0= oyo 1 ~ 0

0 0 ~ 0 ~ 1 1 ~ 0 Ib ~ 7 5 ~ 2 18 ~ 8 2 '

', HEAtl ltINO

tlUHB?;R 0F

0

SPEED 18,0

Utt IN TER P tt E I lGLE HOURS

0

GI
0
ly;ol

C/



9

0
Ett

0

Q

0

Q

a

I.OCATION Ihof T

SUtl PfrtCEIIT4oo7

SUtt PERCI:ttT SUrl PERCENTSUtl PERCENT

HIrto RrlSE FtrR COng In/Te 12/76 OfG C/l OOH
tISO~SOFT)

SPEEDS IIII/IIR)
0~8 8«I2 l 3~18 19~25 24 PI.US

L
DIRECT Iotr SUN PENCE ttT SUtl PEHCEttT SUN PLRCENT

22 5 -. 0 .0 ~ 0,-= —0--- 0 ~ 0 —. 0 -- ooo — 0 O,O .::. O. 0,0 '=- O,O. 0 —0 ~ 0—
45 ~ 0 0 0 ~ 0 0 0 ~ 9 0 0 ~ 0 0 0 ~ 0 0 010 0 0 ~ 0 0 0 ~ 0
67 ~ 5 0 0 ~ 0 0 0 ~ 0 0 n ~ 0 0 0 ~ 0 0 0 ~ 0 0 OIO oeo'-uo,'o — a - —-o',o -——o--.. o,o-.. —o . o',o —.=-u.—-o.'o.—.=o ~Io o o',a' n,n

ll2~ 5 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 0 oio 0
o,o'35

~ 0 0 0 ~ 0 0 0 ~ 0 0 oao 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0
l57 5 -- 0-- = -0 0-=--—0——0 ~ 0 - = -—0 -—0 ~ 0 = —-= 0—=0 ~ 0--. —-.-0 oyo-——0-—OIO 0. o,o

I

iso,'o n o,'o o o,n . o o,o o o,o o o,o o o,o - o',o
2O2'5 O O'O, O O'O 0 O'0 O O'O O O'O O O'O '.

O O'O--- ooa',o - -- - o —-- o,'o.—~—-o',o=—o—o',o. o——o.o ——o~,o~ —a,o—o—o,o
247o5 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 0 O,n
270oo 0'

~ 0 0 0 ~ 0 0 0 ' 0 0 ' 0 0~0 0 0 ' 0 O,O
2ar2 ~ 5 O- - O.O-—O-= O,O .- O--. 0',O--.. O:O,O------O--- .O,O—0—O,o -0=—0 ~ 0
SIS,O O O,O O O,O O O,O O O,O O O,O O O,'O

"
O O,'O

337 ~ 5 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 -.

' 0 ~ 0
ouo,'o —- o -- o,'o—o=o,o—a—o',a-—-o—o,o—'a.—o.o-—a~,'o—o 0 ~ 0

o o,o 0 Oao
'

0 ~ 0 0 0 ~ 0 0 Ogo 0 Oeo 0 0 ~ 0

0
0

IIIEAN HIHO SPtfo 0 ~ 0

NUHBER OF UttIHTEHPRETABLE HOURS 0

EE,'~



ttlIIO RPSI0 FUR COOII $ 0/76~$ ?/76 LUI AT I OII $ 5OF I OEG C/$ 000I
($ 80~30FT)

"104/ 005

OIR

II,*
0;
6
a
0
Il
0

kCTIOtt

22 '
45 '
67,'s
90 ~ 0

1$ ,205
135 '
157 ~ 5
IIIO~ 0
202,5
225eo
247 '
270 '
292 '
315 ~ 0
337,5
360 '

0

03-
0
3
0
0
1

0
0

0
0
0
1

0 ~ 0
~ 0

0 ~ 0
1

0 ~ 0

~ 1

0 ~ 0
0 ~ 0

~ 0
0 ~ 0
0 ~ 0

~ 0
0 0
0 ~ 0
0 ~ 0

0 =-=

--3
3
3

—4 == ==-=

5
5

=3 =
~

4
3—2—-= e
4
7

3
2
0—=—Oe

1 4,2 — 7 ~ 3
1 13 ~ 6 10 e5
1 9 ~ 4 5 ~ 2
2=-=-=-28=—=--<,3=-- —=--9- - =—=,4
2 le ~ 8 12 ~ 6
2 18 ~ 8 12 ~ 6

7 -

~ 3 - 8
2 14 ~ 7 $ 7 AS

10 ~ 5 S e4
1=—=$ 0 ~ 8 21—-1 0
2 $ 4 ~ 7 6 ~ 3

13 ~ 6 34 1 ~ 6
- 9 - =-,4 — sr --- 2,6

1 7 es RS 2e2
1 3 ~ 1 40 1 ~ 9
0 = =-—=3=—

~ 1— 4—=--
~ 4

SPEtIIS(III/HR)
Oss Ror 6001 2 i3 ie

SUII PEHCtIIT SUII PERCENT SUII PtRCkIIT SUII PERCENT

19~>? 3

SUIi PERCENT

24 ft.US SUII PERCENT

SUM PkRCEtIT

6= — =- =e3 -- =.0 =-=0
~ 0—-—-20—=—-eo--=-

0 oeo 0 0 ~ 0 27 1 ~ 3
0 0 ~ 0 0 0 ~ 0 17 ~ 8—0—OIO—0~0—44—R~O
0 0 ~ 0 0 0 ~ 0 35 i,b

~ 0 0 0 ~ 0 1,8
-- 0---:— 0 ~ 0———0——0,0—l4-- ——,4—--—

3 ~ 1 0 0 ~ 0 38 1 ~ 8
~ 0 0 o,o 23 1 ~ 1

12,6 $2,6 48 2 '
30 1 ~ 4 47 2e2 $ 32 F 1

-, =- =-- 35 —-===-1 ~ 6=-—18 e8 122 S er=-
lol 4,7 ior S,o 266 12 ~

4
36 i,r io2 163 8 ~ 5—21——

1 eo 1'5

Q

>o

10 ~ 5 54 2 ' 1SO 804 >03 14 ~ 1 253 11' 8 302 14 ~ 0 1102 Sl ~ P ==I
IIEAII HltIO SPEED 18 ~ 9

HUIISER DF UIIIHTERPRETAOLE HOURS 0

Ho'



3
NINO ROSE FUR COO~ Lo/76-12/Tu LOCATION 150FT DFG c/100N

(S80~30FT)
~0 ~ 4/ 1 ~

'5

0
ll
0

C

0
ll
0

0

DIRECTION

22 '
I 45~0

5
- 90 '
112 '
135 ~ 0
157 '
lbo,'0
202,5
2c"5 0
i? 47 ~

'5

270 '
292 5
SS5,0
337 ~ 5

"=-- — seo o

SUN VERCL.NT

0
1

0
1

0
I
1

0
0
n
1

0
0
1

0 ~ 0
~ 0

0 ~ 0
~ 0

0~0
~ 0
~0
~ 0

0 ~ 0
=-0

~ 0
0 ~ 0

~ 0
~ 0

0 ~ 0
oto

~ 0

~ A

SPEEDS (NI/HR)
4~7 8~12 13+18

SUN PERCENT SUN PERCENT SUN PERCENT

f ~ 0 ~ 2 7 ~ 3
4 ~ 2 6 4 ~ P.

5 ~ 2 $ 2 ~ 6 6 ~ 3—-5 —-=—gZ =-==- 21---- -Lgo -=----6 -- -- -I3
2 ~ S 7 ~ 3 ~ 1

6 ~ 3 11 ~ 5 4 ~ 2
5 . ) 2 18 = ,8 = Le
3 ~ 1 25 1 ' 44 2 '

~ 1 f8 ~ 8 41 1 ~ 9—-4—8——$ 6—~l—4$ 1 P

f ~ 0 7 ~ 3 f4 ~ 7
0 0 ~ 0 8 ~ 4 10 ~ 5

-=- ~ 0 -- — =- 4 - -==-
~ 2 -- = 5 =--

~ 2
1 oo 9 s4 23 1 ~ 1

If 4 ~ 2 7 ~ 3——-0 —.— 0 0———6—~X~B —1 ~ 0

8 ' 260 f2 '43 2 ' 179

1 9i23

SUN Pt'RCENT

24 PL.US SUN PERCENT

SLLN PERCFNT

109 5 ~ 1 105 4 ~ 9 704 32 ~ 7

0 =- o,o-- — o- =-o,o-=—-=- = 13==--=-===,6 ==- =- -=----
0 0 ~ 0 0 , 0 ~ 0 L5 ~ 7
0 Dto 0 0 ~ 0 23 1 ~ 1

-- ==-0—oio 0——-0 I0—3l 1 ~ 5
0 0 ~ 0 0 0 ' 12 ~ 6
I ~ 0 0 OID 23 Lgl

:8 =. = —,4 —- -0 -==-O,O=——48=-=-2,2 —= —-- ——
7 ~3 2 ~ 1 82 3 ~ 8

~ 9 0 o,o 80 3g7
Rl —Lw+ Ri—I 0—W8—9 1

~ ~ 35 ST b 68 3g2
7 ~ 3 9 ~4 35 1 ~ 6

-=6 -====e3-——6=- ~~a
9 ~ 4 19 ~ 9 61 2,8
9 ~4 ff ~ 5 34 1 ~ 6

tS- 2 ~ 1—=42—=2;0

0 INEaN RIND

NUNBER OF

ll
I

O~
0
0

L

0
.0
Qi

SPEED Sbio

UNIHTERPRETaSL.E HOURS 0

0



HlHD HOSL FUR COUW to/Teita/Tu L.UL.AT IUH 150F T DFG C/100H
(LSQ~SOFT)

l,b / « ~ 0

G

0'IRECTION22,5
45 '
b7 ~ 5
90 '

l t2I5
135 '
157,5
180 '
202,5
225 '
247 '
27o,o
292,5
315 '
337 '

Seoul

0

0

SPKL;Cb (HI/HH)
oe3 4 ~ 7 S~tz 13~18

SUH PERCENT SUH PERCENT SUN PKHC(HT eUH PKHCEHT

19023

SUN PKHCKHT

24 PL,US

SUH PKRCFHT

SUH PERCENT

0 o,o 0
o o,n1,0 t
n --0

~ 0 — .2 -=

~ 0 0
0 o,o 1

0 0 ' = — — 0
0 0 ~ 0 0
0 0 ~ 0 0

-1 = -== 0=- ——0—
0 0 ~ 0 0

Qeo
0 0 ~ 0 --—--- 0---
0 0 ~ 0 0
0 0 ~ 0 0
0 0 ~

0= —---.-0—--

0 ~ 0
~ 0
~ 0
~ 1

0 ~ 0
~ 0

0 ~ 0
0 ~ 0
0 ~ 0
0 ~ 0-
0 ~ 0
0 ~ 0
0 ~ 0-= -=-
ogo
0 ~ 0
0 ~ 0-

0 0 ~ 0
0 o,o
o o,o5- =,2
2 ~ 1

~ 1

5 ~ 2
2

~ 0
fj=——g 8
5 ~ 2

~ 1

0 ==-= 0 ~ 0
o o,o
0 0 ~ Q

o—o,o-—
3 ~ 1 5 ~ 2 30 1,4 «7 2,2 5 ~ 2 ~ 1 92 4 '

0 QI0 O =- O,Q — -O- 0,0- —---. ---0---- O,o =

0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 1 ~ 0
0 0 ~ 0 0 0 ~ 0 0 0 ~ 0 2 ot
0 - oio -= - -=0—0(0-- —-—0 =——-0 ~ 0— -7—* =-

~ 3 ===~
4 ~ 2 o o,o 0 0 ~ 0 7 ~ 3
8 ~ 4 0 0 ~ 0 0 oio ll ~ 5
S =-

~ 4 --- 3 = ---
~ 1 - —— 0 =-==Q)0- =- =-= -lb --- -= -

~ 7—
5 ~ 2 0 0 ~ 0 0 0|0 7 ~ 3

~ 3 0 0 ~ 0 0 0 ~ 0 7 ~ 3
S --=- =-

~ 4 ——= 1—- 0- O —W O—-<S
3 ~ 1 0 0 ~ 0 ~ 0 9 ~ 4
3 ~ 1 0 0 ~ 0 1 ~ 0 7 ~ 3

~ 1 - = 1 -=-- - eo--—-- =4=-=osO= —3=-=-it-—==
o o,n 0 o,o o o,o 0 0 ~ 0
0 Q ~ 0 0 0 ~ 0 0 Oyo 0 0 ~ 00=-.0,0::-- —0 0~0 4—OIo- 0=== Own—-=-=

a
0
0
)i0
0
0

O 'HKAH HIHD SPEED 12 '
HUHSKR OF
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UNINTKRPRKTASL.E HOUHS 0

0
1|-
0':

0
(j
0
0
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LOCATfnll f>OFTMIHO ROSE FOR COOK ln/76 12/76 GT anOEG c/lonr,
( f ttne30F T)0

OI RECT IOH

t); = 22,5
4500
67,5

-- 90,0
112 ~ 50 135',0
157 ~ 5

180 an0 i 202,'5
=225,0
247 ~ 5
270 '

--- 292,5
315 'C

I 337 '
36O,'0

0

8Uli P QR

0
0
0
0---=-
1

0
0
0
n
0 -=--
0
0
0
0
0
0-- =.

St'EELS (t> I/Htt)
8 124e7

SUtt PERCEHT 6UH PERCtHT SUtt PERCEHT SUM PERCEtiT

13~18 19~23 24 PLUS SUH PERCEttt

SUtt PERCEHTCEHT

0 --0 ~ 0 — — 0 —0 ~ 0——0 —-=0 ~ 0————-0—0 ~ o —=~
o o,o o o,o , o o,o o o.o
n o,o o o,o 0 o,o 0 0 ~ 0-' -o---o',o.—.—.0—o',o o—o,o—0
3 ~ 1 0 0 ~ 0 0. 0 ~ 0 8 ~ 4
3 ~ 1 ooo 0 0 ~ 0 9 ~ 4

- - --3-—---,1—-- —-0 —O,o. o —w,o 5
13 ~ 6 3 qf 0 ojo f9 9

4 ~ 2 0 0 ~ 0 0 Oyn 7 .
~ 3——-17-—--)8--——2=—~ 1— 0=—0 0——23—1 1—

1 ~ 0 0 0 ' 0 0 0 7 ~ 3
0 0 ~ 0 0 0 ~ 0 0 0 0 1 ~ 0

= 0 - «- 0 ~ 0- --- -0——oeo—----1—
~ 0 1 0

0 o,o 0 o,o o . o,o o n,o
o o,'o 0 o',o o o',o o n,n
0.:——0 0-—.0—oio 0~ 0 0 0 ~ 0——

o,n- -o-, o,o 0 o,o
000 0 000 0 0 ~ 0
0 ~ 0 0 000 o n,o
0 ~

0--—-0- — --000 =-—- 2 —- =—pl
~ 0 ~ 0 3 01

000 0 o,n 6 ~ 3
o,n--—--0-== o,o —=—- 2 —---,1
o,o 0 o,o 3
0,0 0 neo 3 ~ 1

O,O —-=—0-—-- O,O-——4-—.,2
0 ~ 0 0 0 ~ 0 6 ~ 3
0 ~ 0 0 0 ~ 0 1 ~ 0
o n.- ----o"-.-.= o,o .. ---.0 '.==o,o
0 ~ 0 0 O,O O 0,0
0 ~ 0 0 0 ~ 0 0 0 ~ 0

-O,O====O-=-- O,n =-O--O,O
1 ~ 0 >0 1 ~ ot 44 2 ' 5 ~ 2~ 0 f .~o 82 3 '

0
0'

0
0'-

I
t tlEAH HIHO
1

HUHBER OF

SPEEO 13 ~ 3

UtlIHTERPRETABt.E HOURS 0



HltfD Rt)36 FUR cUOK 10/76 12/76 LrtCATlON fboFT Al.t. sTA¹flfr?es
'Q

— 0»3--—- -=- 4»7
SVE t;08 (¹ I/Hft)

6»12 15»fS 19»23= —— --—-*24 PLUS =——-=.SUft -PLRCENT——
DIRECT ION

02,5
45 '

-67,5
90 'O ~f1205

135 ~ 0
157 ~ 5
180 an-=- 202,5

0 225 '
247 '

---270 '
292 '
315 ~ 0

lj t= =-- 357 ~ 5
360 '

SUtf PERCENT SU¹ PERCENT

= - 23-= —l,l=—121= —== 5,e =-476--—22,1—708-—32,9 —387—18,0—43e —2o,3

6U¹ PFRCENT SUN PERCENT SUN PERCFtfT SU¹ PERCENT

0 0 ~ 0 5 02 14 ~ 7 15 ~ 7 6 ~ 3 o o,n
~ 1 10 ~ 5 25 F 1 16 ~ 7 .0 0 ' 0 0 ~ 0
0- —-11= yb 28 — -f I3 - - 13=- ------

~ 6-- — —-= 0—0 ~ 0— 0-= —0)0
4 ~ 2 f2 06 70 3 ~ 5 18 ~ 8 0 0 ~ 0 0 . 0 ~ 0
2 ~ 1 8 ~" 31 1 ~ 4 25 1 ~ 1 1 ~ 0 0 0 ~ 0

=-- =- 4 —-=- 2 le-—-.7--—43—-2,0——=55 ——.-1,6- 3—4l—4 ogO
~ 0 8 ~ ¹ 3¹ 1 ~ 6 ¹0 1 ~ 9 11 ~ 5 0 0 ~ 0

1 0 7 ~ 5 46 2 ~ 1 81 3 ~ 8 13 ~ 6 2 ~ 1

I -- —,0-—0 ——— 2 - - - 34:—~ I,I--——64-—1 ~ 2 —.20 ~ 0—0—OIO
1 ~ 0

'
~ 3 37 1 ~ 7 '9b 4 ' 52 f ~

'5 22 f ~ 0
0 0 ~ 0 5 ~ 2 35 1 ~ 5 27 1 ~ 3 26 1 ~ 2 52 2 '---=-2-—-

1 I 3——-3I—I 4—02 —2 4 '40—I-~ 4 62~,'4
1 ~ 0 6 ~ 3 14 ~ 7 65 3 ' 42 2 ' 25 f 2
0 0 ~ 0 7 ~

'3 20 ~ 9 78 306 f f5 5 ~ 3 134 eg2
0 "— 0~0 - 7 '3 7' 3 ' 47 =-2 ~ 2 — 45 Zff 122 Sy7
L ~ f 1 ~ 0 f 1 ~ 5 94 I yb 33 1 ~

'5 f7 ~ S

40 1 ~ 9
52 2 '

2 ~-5

104 4,8
65 3,O

lOl at7
94 ¹04

1 SO 700128-= e,o--
194 9,0
143 6 '
I'I4—4 g 0
153 70 f
354 le,5
i? 28—1 0 ~ 6

98 . 406

ZfSf 100 ~ 0

,NEAN tfIND. SPLED 17 ~ 20(
- TOTAl tfUtliBER OF Ut?INTERPRETABLE-HOURS = =0== =

TOTAL NUtfBER OF CALN HOURS 0 PERCENT 0 ~ 0

tl,;—-

o I
L

HISSItfG HOURS 57

0'

ok
I

0
0



UINO HDSE poR contt fons-}v<76 LOCATION lbnF T DIRFCT ION VS SPEKO

0263
Sf'ELI)b (III/NR)

as7 Otoa}2 }362}8 1 9i23 24 PLUS PERCENT

CT ION

22 '
615 ~ 0
67 ~

'5

902 0
112 ~ 5
135e 0
157, b
}60 ~ 0
202 '
225 '
247 '
270 '
292eb
5}b ~ 0
337 '
360 '

0
fl -.

0

DIRE

0
II:

Q

0

SIJtt VKHCI'NT SUN PFHCKNT SUII PKHCKNT SUII PERCENT SUN PERCENT SUII PERCENT

0 0 ~ D 5 ~ 2 14 ~ 7 1'b ~ 7 S,3 n 'o O 40 fe9
5 ~ 1 10 ~ 5 23 }el }el ~ 7 0 0 ~ 0 0 0 ~ 0 Ze"
1

,'0 ~ b 28 =- 1 e3 =-
~ 6 0 =. — = Oeo -- =-—0 - ==-0 ~ 4= = ——=- 53 —..---2eb = —"=

~ 2 12 ~ 6 '70 3 ~ 5 }8 ~ d 0 0 ~ 0 0 0 ~ 0 104 4 ~ 8

~ 1 8 ~ 4 31 1 ~ 4 23 1 ~ 1 1 eo . 0 0 ~ 0 65 3 '
6 — —,2 —— - 36 —

~ I —— - aa——2,6- —--36 ---l
~ I ---- 3—Il—O~aa- f01

1 ~ 0 8 ,4 34 1,6 an 1,9 11 ,5 0 0 ~ 0 oa 4 ~ 4

~ 0 7 ~ 3 46 F 1 81 5eS 13 ~ 6 2 150 7 '
1 eo 5 ~ 2 — =- 34 -

1 ~ 6 = 68 =- — 5 '-- -- -20 - --—e9 —---4- —0 ~ 0-——}28 -==- ta ~ 0
1 ~ 0 6 ~ 3 37 1 ~ 7 96 I ~ 5 32 fe5 22 1 ~ 0 }94 O ~ 0 ~

0 0 ~ 0 5 ~ 2 33 1 ~ 5 27 1 ~ 3 26 1 ~ 2 52 2 ~ 4 6,6
2 — -,I——-I- -- —

~ 3——-33—l,a—la-—a,a —--aa ——I ~ 6—62 —2i~a—Iaa~ 2-
~ 0 6 ~ 3 }4 ~ 7 65 3eo 42 2 ' ''5 f ~ 2 155 7 ~ 100 ~07 ~320 ~97S3 ~61155 ~51346 ~ 2 3b4 16 ~ 5

0 = 0 ~ 0 --=- 7 ek ' ' 3 " 47 — '2 ~ 2 =- - 45- ——=.2,1 =—122—5 ~
7==-—224 =—fo ~ 6

~ 1 1 ~ 0 ll ~ 5 34 1 ~ 6 33 1 e5 17 ~ 8 98
4,6'3

=-= l,f- -=-121-==-=-=--5,6 =- -= a76 —22,}=. -708—32,) —-=--387=}8,0—=436 —20,3—--2151=- -foo,o = —=

C' tIKAN HIND SPEED 1 7 ~ 2

- TOTAL IIUIIIIKH OF UNINTKHPhETABLE HOURS=- 0- =-

TOTAL IIUIIBKH OF CALI} HOURS 0 PERCENT 0 ~ 0

HISSING SPEEDS }5 PERCEttT.- ~ 7
INISSItIG DIRKCTIONS 56 PERCEtIT 2 ~ 6

IIISSING HOURS 57
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COOÃ GENERATING STATION

"
HOUR

HINOat*
50FT

0IR SP

A4ttk*tfkft4*A4*'kt*'kkttkkdtkA*t
SSDFT BEACHPDLE

DIR SP SPAN G OIR SP

TEHPERATUHE
30fr $ 80«30
TEHP DElTA T HOUR DATE

9/ 9/76.
1

2
3
4
5

215 7
240 8
250 f0
310 fS
320 8

6-- -345 7
7
8.
9

$ 0ll

60 . 5
30
10 5
15 8
20 9

$ 6
ST
18
19
20
2$
22
23
24

360 18
10 14
25 9
45 9
45 7
30- 6
$ 0 7
20 7
55 6

12, =35'0
13 15 10
14 10 12
15. 360 17

210
255
235
315
320

=- 345
50
20
$ 5
15
15

— .15
999
999
355
360

10
-15

20
20
f5

5

15
14
$ 5
2R
12

40 3
60 3
'70 3
25

12
16

90
100

18 =105 2
99
99

999
999

25. = ..75..2
70
90

=1 6 95,—2.
f4 90
12 90
14 = 95
$ 1 80

2
2
R

le 40 2
- -35 -2

-=1 1—--60==R
7 65 2
6 80 2
8. -80 2

205
220
225
315
325
340

50
20
15
$ 0
15
$ 5
ss
10

355
355

10
15
15
20
$ 0

5
25
60

4
8

10
16

11
4
8

10
se
21
23
23
22
24
25
RS
21
19
16
f3
12
14

5

76
rr
78
75
72
70
69
68
6T
66
64
63
63
63
63
65
67
67
66
65
65
66
60
58

S~b
~ 6

~ ~ ?
r ~ 4
~ ~ 6

F 6
~ )4
~ )4
« ~ 4
« ~ 6
«,6
~ Ib
ri4
«~4
« ~ 8
rate

AS,D
sfg0

«I4
r ~ 2
« ~ 2
« ~ 4
1 ~ 2
1 ~ 8

2

4
5

7
8
9

10
$ 1

fR
$ 3
$ 4
fS
$ 6
1T
fd
$ 9
20

22
23
R4

I

L

2
3
4
5
6
7
8
9

10

$,2
f3

$ 5
16
$ 7
f8
$ 9
RO

Rl
22
23
24

60 Sa
20 8

leS 6
f65 7
205 7
355 f5
360 16
350 — 16
350 16
340 15
340*- 15
345 $ 5
340 15
33S 14
330 15
330 12
325 9
330 7
325 6
245 4
210 6
22S 8
230 8
24S 10

90
100
999
999
270
355
355
350
355
34S

-=345
345
340

-340
330
340
330
330
32S
999
999
999
R40
240

$ 6 50
35

9 999 9
8 999 9
7 =-80 —2

24
R4
24
24
23

eo
80
80
80
70

2
2
2
2

2a
fr
$ 3

9
99
99
99
99

50
60 R

65 =-2

80
25

— 999
999
999

2
2
9
9
9

-$ 4 —--40-- 3 =-

17 55 3

24 ——-70—-2 =--
23 70 2
22 70 2
20.—,-70, 2

$ 0
f10
f30
$ 50
160
355
350
350
350
340
340
340
340
335
330
335
330
330
315
155
$ 90
RSO
220
225

24
6

6
4

24
24
23
2R
21
RR
21
20
$ 9

$ 8

8
5
2

7
8

e3
54
53
5$
53
62
62
63
63
63
63
63
66
66
68
68

. 69
e9
66
65
60
5'9
60
62

rgg
,4
~ 8

Ri0
3 '

I4

~ ~ 4
rgb
r,e

. ~
~ 8

r,6
~ 1 ~ 2
sf'
«2 'rl ~ 6
~ 2 ~ 0
«fee

~ F 6
0,0
3 '
3 '
2 '

~ 8

2
3
4

-5
6
7
8
9
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$ 2
13
f4
$ 5
sa
17
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$ 9
20
2f
22
23
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9/$ 0/76
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COOK GENERATINQ STATION

-I,,", HOUR

2
y ~ 3

4
5

7
8

,-=- 9

1 f
'-=-=- l2

( f3
f4('6
$ 8
19
20
2f
22
23
24

-AMINO

t t t t
SOFT

OIR SP

65 8
55 9
55 lo
6O lo
60 9
60 10
75
75 lo
75 fo
75 $ 0
70 9
70 1 1

60 'l l
50 10

*50- 9
60 8
50 8
50 8
60 7
80 4

S15 4
$ 20 5
$ 20 6
120 7

foS 6
90 6
85 7
PO
75 6
75 6
75 5
90 4
80 5
75 S
90 6
85 5

105 5
75 4

360 6
40 6
40 5
45 7
50 7
65 6

105 8
75 7
75 5
45 5

tt*ttt
OIR

50
as
45
45
as

=- --45
60
60

bo
60
55
as
30
30
40
ao

-35
40
65
90

10 65
12 65

--60
bo

-13
f2

70f3
=12—-To-

bo
60

$ 3
$ 2

.14-=85, 2—
11 80 2
10 Po 2
1 4-=—==-=-80 =- 2
f3 90 2

$ 00
- $ 3=-=110-1195 2

11 95 2
io=.es=- 2-.
10 6O 2

6 8S 2
6 =--40 —-2

90
95

Soo =

40
9 25 2

f 1 =--=—20== 2-=

40
35
35
45
40
40
So
50
40
35
35
50
30
25
25
30
RS'S

50
Po

1$ 5
$ 20
110

-999

9

$ 3
$ 7
10
10
$ 3

7
6
6

18
14
1T

17
15
$ 4
15

11
4
3

4
99

tttt**tt*ttt'ttttttttt*tt
SSOFT BEACHPOLE

SP 8PAN 0 OIR 8P

66
66
66
65
65
64
62
62
6R
64
65
65
64
65
66
66

65
6R
60
60
S9
57

«
~ 8
,8

« ~ 8
«tb
«

~ 6
«tb
« ~ 6

ef ~ 0
«faa
~ 1 ~ 6
«f ~ 4
«ST 4
«$ ~ 4
~ 1,6
«ftb
«1 ~ 0

«te
« ~ 4

~ 2
Q 2

~ 4

~ 6
$ ~ 6

TEHPERATURE
30FT fgo F 30
TEHP OELTA T HoUR oATE

9/15/76

2
3
4

6
7

9
$ 0
Si
fR
13
fa

$ 6
$ 7
Se
f9
20
21
2R
23
24

9/fb/76

. r

1

5
6
7
8

10
11
12
13
14
15
16
17
18
$ 9
20
2f
22
23
24

90
80
70
70
60
60
70
70
To
65
80
75
90
65—

999
30
30
50
45
60
90
To
70- =

ao

12
9

$ 0
10

9
$ 0
10

6
6
5
7
6
5
4
8
9
8
9
7
9

fR
9

30
25

=- -35
40
30

50 2
65 2

--—65=-R
65
55 2

-== 90- -2

85 2
100 - 2

80
40
60
45
55

=-=-=—-60—
60

eo
60

999
999
999

65
90

100
60
40
55
40
40
25
$ 0
2S
RS
50
45
55
85
50
SO
45

2
5

9P
99
99

4
4
4

5
4
4

6
9

flfl
6
4
4
4
3
3

57
=ST

ST
ST
58
Se
S9
60
62
62
63
63'4

66
bb
67
69
68
67
66
65
63
65
63

Rie
R ~ 2
2 '
1,6
ftb

~ 8

~ 4
0 ~ 0

~ $ ,0
«1 ~ 2
«1 ~ 2.
«Sto
«1 ~ 2
~ ita
«$ ~ 2
«f ~ 4
F 1 '
~ 1,0
«tb

~ 4
0 ~ 0
« ~ 2
~ F 6
« ~ 4

9
$ 0
11-
fR

f4
1S
$ 6
lT
ie
f9
20
2$
22
23
24



COOK GENERATING STATION

H IND»a»a»a»a»a»a»a»»a*a»a»a»a»»pa»a»a»
~l 50f 7 150FT BEACHP0$ ,E

HOUR DIR 8P DIN SP SPAN G DIN SP

55 6 45 8 35 2 50 4
2 45 6 35 9 55 2 R5

-3 =.60 =6 ..— 50 - .8 —SS=-.R 45 5
65 6 50 8 55- R 45 5

5 60 8 SO 10 65'2 45 6
6—75.--8 —65—9—SO —2—--50 4
7 75' 65 8 50 2 55 4
8 75 6 60 7 60 2 50 4
9 80. 6= 70—7 60 2-=- 65 . 3

10 80 5 65 6 80- 2 25 8
11 10 S $ 5 5'00 2 RS 8

-fR=360—6- ——10—6—95 2—25 -==7—
13 350 7 3SO 8 70 2 355 8
14 35'5 10 3S5 $ 3 50 2 355 $ 3
15=360 10 f0 $ 4 80 2 —. 10 fS-'6 S' f5 13. 90 2 15 $ 6
f7 5'0 15 12 90 2 15 $ 4~-—18-360- -8-—$ 0=$ 1—80—2—.$0=- f 4
$ 9 30 6 20 10 80 2 20 fff
20 45 7 20 lf 80 2 20 fS
21 45 ..6... 30=$ 0 7.5 2—30 .. $ 2
22 30 5 $ 5 $ 0 70 '2 15 $ 2
23 40 6 2S 10 55' 25 $ 0

=-24- - 40 = - 7 =—30--fO——35—3=-= RS — 9

45 7 35 $ 0 25- 3 40 5
- —. 2.--30 -S.=—$ 5—8- —-40-2 —., $ 5

3 3SO 5 350 8 35 2 350 7
340 6 34S 8- 40 2 345 8

- - '5 '30 - 7-=--=335'=-1 f—50—2 =—340 9
6 335 6 335 $ 0 40. 2 340 9
7 5 5 360 9'5 2 360 8
8 20- 5 - = 5= 8.——..60-R - 10 8
9 999 99 360 7 50 2 355'

10 999 99 340 4 90 2 340 6~-f $ -- 999 -99 ---320 —8—RS —2—-320=- -7.—
$ 2 999 99 3fO 8 '75 2 300 8
13 999 99 305 8 90 2 300 8
$ 4.=305. =-'9= - 305. -8—100 .2 ==29S 9
$ 5 315 6 310 = 8 80 R '300 8
fb 325 5 320 6 5D 2 310 4
17--.330-= =4 —320—4—70—R =-»- -325'- R:-
18 320 3 335 3 80 2 28S 0
f9 25 1 30 R 3S: 4 285 0

= 20 $ 4S..3 — —110 =-3—$ 5--4 --=- 145- 3
2f 165 6 150 4 60 4 155 5
22 $ 85 7 999 ffi 999' lbO 6
R3 —200 —7-—200-=4 35 —4—$ 75==- 6
24 210 7 230 6 25 4 165 7
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8
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be.
66
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69'9
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71"
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66
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'r'y 2
~ oy4
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F 1 '
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«F 4
«2 '
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«3 '
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«1 ~ 4
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~ 2

fgO
3 '
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4 ~ 8

1
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6
7
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14
15
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f7
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HOUR DIR 8P DIR 8P 8PAN G DIR 8P

215 8 240 5 30 2 160 6
2 215 8 255 6 10 4 160 6

- ----3-:- 210=-'7- - -240- -= 8--- =$ 5 --4 fS5 6
4 20S 8 240 8 5 4 160 7

200 7 220 12 15 -3 $ 65 5
6—19S —7=—210=14—25 —2- -- 160 7
T f6S 7 200 1T 10 4 150 9
8 $ 75 6 200 19 35 2 fes 9—9--$ 70—6—185 —13 —50=3- --. ie5 10

$ O $ So e iTO iO 6S
a" ieO 8

11 155' 170 9 To 2 '75 5—'12 —ibS—5=-180 —7—'110 —2—'-175 5
13 230 S 190 7 135 2 23S 6
14 300 4 999 5 999 9 15 S
is 999 5 --999—8 999 9 —- - 25 --5
16 345 4 999 6 999 9 25 5
17 45 4 999' 999 9 35 9

-18 —70-—-4 —-999—6—999 —9—35 5
19 55 10 999 8 999 9 90 5
20 50 11 40 15 85 3 40 $ 4

E

21 -. 80 9= .'70 $ 3 65 3 . 75 6
22 foo 10 90 13 50 3 '95 '7

80- 6 70' 65" 2 65 2
24.. $ 00 —5 — - —80—7'0--R —80- .3

1 1 10 4 90 5 45' f05 2'.„. a .4o .3 . as .5 =.40. 2..35
30 7 20 fo 80 2 15 f2
4s 8 ao iff 9o a as ie

1 --—5 -=-25- =- io-—=--=20--16—100 —2-- - $ 5 Rl
6 15 fl fS $5'0 2 15 20
7 10 1 1 10 16 85 2 $ 0 20

, - 8- .. 10 . 12. =- 15 — 15 — 80=.2.-- 10 19
360 14 360 20 60 -2 5 '20

fo 5'2 10 $ 7 90 2 10 20L—11. =3SS —.12. 360 17—'70:2.—.-.350 1 9
12 34S 14 SSO 19 80 2 345 =2O
13 350 14 350 22: 75" 2 355 20
14 . 355..12 350 $ 8 .80 .2.. =355 fe
15 345 1? 34'5 19 60 2 345 19
le 360 13 355'o- 80 2 355 ao

.17 3bo lR 360 16=70 "2- . 360 16
$ 8 360 fR 360 16 100 2 360 f7

10 12 5
ao ...as. 8 ls
Rl 25 8

16 80'
14 -=. —.95=2..
f3 90 ?
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15
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I 23..=330 12 - 335'-$ 5—70—2—="335
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320
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320
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355
33'S
>an
S30
540
345
S46
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16
19
16
17
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16
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SSO
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325
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3SS
540
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25
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2$
C~

?7
26

26
?6
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29
SO

32
S?
SO
30
So
32
32
30
ZS

60
66
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70
sn
So
40
sn
40
45
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SO

?

2
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2

70 2
bn
7'S
60
BQ
8S
65

2
2
2
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36n
Sad
San
320
SSQ
350
350
5SO
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526
350
330
330
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345
340
34)
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5¹S
3sn
346
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21
i? I
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23
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24
26
?6
2S
26
26
26
26
26

Sao
340
365
360
35'3
Sap
340
5 O'S

340
SSQ
350
'5$ 0
290
270
260
f 9'0
190
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17n
190
$ 83
i?00
200
180

19
IB

14

L5
IS
I '5

12

10

0

4

3
6
7
(
h

343
Sao
360

568
346
34<a

Sa?I
SSO
SSi
53Q
515
5fn
280
260
220
$ 69
19''
IBQ
19o
190
19S
$ 95
195

29
27

20
i? I
23
?2
22
IB
17
fa
14ll
10
10

7

9
ln
12
11f¹
IS

70
70
80

loo
90
bo
70
55
7n
7n
70
b5
7S

100
80
90
90
70-
60
7O
7Q
60
70
ao

345

Sdo
S

5
360i 360

2 360
2 3'b'3

2 3¹S

316
300
275
Zjn

2

3

5
3
5

255
20S
205
160
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Ibn
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2$ 0
$ 9S

24
i?S
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21
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20
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16
$ 6
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7
4
5

4

4
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]2

Il
$ 5

17
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2$ 0
230
260
270
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27S
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260
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240
S)0
510
510
310
520
550
330

Iv
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9
0
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)6
23
20
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)5
15
lb
18
19
20
Ih
17
17
fe
15
16

)9n
Iab
2nn
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2)5

2 '0 0
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i'.40
27'3
27 L)

270
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260
265
265
265
315
310
Sf%
505
'3 30
3!i0
540

17
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Ie
)4
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14

]8
26
25

24
24
26
23
26
27
26
24
21
23
i?2
27

80
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70
70
70
eo
65
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50
40
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55
SS
60
45
70
30

1

2
2

2
2

2

i?

2

2

20
15 '5
30
30
70
60

]95
)46
2IS
2]0
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220
2$ 5
220
260
270

275
270
2en
2eS
260
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315
315
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355
545

7

1
6
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]9
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]6
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17
f9
21
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bi)
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52
53
32
S'3

33
54
37
38
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40

45
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4J
45
44
42

F 4
e

~ 4
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atn
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~ 2
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t) tn
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0 ~ 0
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tt2t
~ 4
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1 I/ 9/YI
I
2

5
6
1
8
9

13

15
16

$ II
19
20
2L
22

- 23
24

0

0

0
f0

0

1

2
3

= 4

320
520
320
520
320

b 320
'7 — 310
II 315
9 320

f 0 i-3)5
1] SIO
]2 510
L3
fd
$ 5

17

3n5
510
515
315
520
320

19- 355
2n 350
21 520
22 -= 45-
25 555
24 550

]6
20

17
Ia
16
19
20

14
fa

le
15
Ie
17
I:5
13
Iallll

5
14
12

340
326
335
325
530
330
320
320
355

3]5
305
305
3 f0
320
320
330
3ja
355
3a5
525

50
555
350

28
30
21
25
i?4
24

26
24
)9
]o
20
20
20
22
20
pn
t9
19
)6
22

11
la

60
35
50
35
40
35
35
30
60
35
25
en

30
30
ao
50
50
60
1n
55
90
80
65

2
2
2

2
2

2
2
2

2
i?

2
2
2

2

54n

~ 350
5i?5
3?S
52'5
320
320
335
325
3$ S
500
300
3]0
325
3i? 0
330
330

345
320

30
360
560

24
21
20
19
18
)9
21,

15
$ 5
fo
17
]6
18
16
]A
$ 5
]9
la
19

17
]6

~ 1 ~ 0
sta
~ tII—-37 —~

~ 8
+ ~ 5

2
3
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t ~ 8
e t iS
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36 --sf t2
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3
4

I 6
7
8

.9
LP
11'R

$ 3

fs'6

$ 7'S

20
Rf
22.

'23
24

t I
'*

~I 2

( 5

-L
10

12
13
14
15

24

290 20
285 20
280 20
260 L9
RTO 22
280 RS
280 26
310 30
310 30
315
315 29
315 26
320 27
315 Rb
310 26
3fo 24
310 22
31S Rl
310 $ 9
310 16
305 $ 5
280 14
285'75

13

270'
LPS '7
BOO 8
200 7
$ 80 8
LSO 8
180 " '8
170 8
L85 8
$ 65
190 LO
LSO 10
$ 80 10
f80 13
L80 L3
160 17
180 10
210 10215'4
225. f 4
220 142RS'6
230 15
R40 12

HIND»»»»

SOFT'OUR'IR

GP'85
280
275
255
260
280
280
3fO
31o
315
320
320
320
31S
310

24

Rb
24

31
30
39'8

38

37'3

31S '30
310

.Bl'15"

26
310 24
31o Ro
300
285
R85
280

Roo
BOS
2OS

'210
L85
185
185
180
190

16
f5'4

LS-

11
14

L4

LS
17
16
fb

190 16
L90 18
LSS $ 9
185
180
180
170
$ 80
195
ROS
RLO
210
215
RRO
225

24
3P
21
LT
20
RO

23'3'2

20

»»*»»t»W»»»
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90
70
6S
50
60
80 2
30 'R

30 2
30 .2
35'
40 2
35 2
30
35
3S
40 2
40 R

40,2.
70 .2
80 R

SS 2
SS
65 2

40 2
50
50
45
65

70
70 3.
85 3:
85 3:
75

3'00

3
90 .-3

100 3:
„80 '3
100

70
80

3.'0

3
70
85

3'0

.3
70

295
290
R80

280
265
320
3RO

24
22
L9
20

22
R4
30
30

325 30
330 '30

3RO 25
315 R4
3RO R3
3$ S

320
:3RO
Sfo
300

'290
RSS
260

21"'
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$ 9
fb
$ 4
fz
fR
lR

RT0'0
Roo
Roo
Ros
$ 60
lbo

'fbs
f

SS'70

1PO
$ 85
f65
$ 90
$ 85
160
170
200
215

'Rfs''21

5
215
2RS'BS

230

5

10
6
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10
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14

13

28
27
28
RS
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$ 5

$ 2
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6
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2
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4
5
6
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3 245 $ 4
4 250 f35'50
6 PSS 14
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lo 345' 12
fl 350 12
12 sso Lo

330 10
14 -330 jo
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240
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RSO
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290
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330
540
33O
34S
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340
520
3$ 0
305
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RSO
RSO
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20
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7S
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eo
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$ 8 3O

$ 9 30
L7 30
fo 90
$ 6 .Ro

fT
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2
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RSS
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550

"540
5R5

.510
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R90
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15
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90 2
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295

~ 500
285
285

'RTO
845
R45
RTO
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24
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21

Ri
Ro
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$ 5

14
17'8

$ 9
RD
21
22
25
24

12/26/T6



HOUR

1
',/

(

6

Y'.,m

12
13
$ 4

(=I 16
LT

~

18
19
20
21
aa,

C.
'4

2

4

5''

8

fo
(.

'l!

t

HLND««*«
SOPT

DER SP

330 10
315 9
310 8
Rbo 8
BTO 10
210 6
199 6
LTO 8
L60 10
Les 9
fes 9
160 Lo
LYO 6
$ 80 8
$ 69 8
$ 6S 6
170 6
fbo 6
a4o 6
RTO'
320 17
330 14
540 19
350 fb

350 16
390 $ 6
349 16
335 fe
340 14
390 14340'9
330 20
999 99
320 LS
320 24
320 21
31S'22
319 20
310 19
310 17
310 17
310 19
3LO
310 $ 8
510 17
310 17
310 18 .

315 LS

k«A««**«%««

SPDIR

520
319
3OO
279
RSS
200
$ 90
170
165
16S
170
165
LTS
LSS
LTO

13
$ ?
11

14
10

14
$ 7'6

16
18ll
14

f70
180 'lR
lss
240
270 12
520 23„
530 24
540 '24

549 24
345 .R4
349 P5
335 25
340
345
530 '22
325 28
330 'RS
330 .Rb
520 29
320 .R9
320 2S
315 '26
510 23
50'5 21

310,25
510 R2
3gs 22
51 0 .23
500 '20

305 2f

31S
3RO

22
22

COOt| GENERATZNG BTATlON

A«««««««««*««Q«*««« TEHPERATURE
LSOFT BEACHPOI.E 3OFT $ 80~30

SPAN 0 DLR SP TEHP DEI.TA T

<«Ib
<«

8 F 6
'«

~ P
<« ~ 6
« ~ 6

~ «,6
<««6.
~ «,8
<« ~ 8

- --<««8
<«Ib
<q ~ 8
P«8

. «gb';6
"=—<«. 4

0 ~ 0
16
~ 8

~ QIR
«~4
P«4
«ib
~ .—-'<« 6I
pjb

~
P ~ b

'Pib
P lb

~ «I6

, ~',0
'«leo
Pfio
PL ~ 0
«1,0-—-<P 8, I
<«gb
j,b

"Pib

«$ ,0
<pub'«jb

i~ 04
«yb
«ib

~ « ~ 8

90
~ 59
90
70
9o .2
80
70
80
80'0

'80 5
.90 3
110
100

00
80

310
325
290
269
220
200
175
L69.
160
Les
170
170

190
160
L60
Leo
160

10

9
Lo

4

9
9
6

7'e

6

$ 9
f9
$ 9
$ 8
19
15
S3
12
S3

fb
20
R3
24
25

25
.RS
29
5)
5$
30
ab

.RT
;RS
:RS
'24
24

:as
,24
.24
24
22
Rf
19
18
17
15
LS
$ 4
SR
fa
LR
SR

$ 0

80
60
80
70
50
40
60
50

330
'540
!545
559

fb
f6
LY'b

2
2

.355"
-560
5SO
545
345
560
540
339

~ 335

70 '2
60 2
To:2
90 'R.
60 2
70 2-
70 "2
55 2
40 'R.
40 2
4o
35 2
40 .'2

5o a
90 R

Bo R

80
90 2
6S 2
50 2
40 2
80 2
60 '2
50 2

19
10
10
fb
LT'6

$ 6
20
20

55S Ro
530 22
329 Pf525'o

"5RS
~ 5$ 0
3$ 0

f9
fT'6

LT
315
51o .LT'e

Sb
16

$

7'$

5
'500
'5RO
325

HOUR DATE
f BIRT/76

'8
'9

f5
.$ 4

16
-f 7

~

$ 8

«20
2$
2 P< ~

R5'

<2

4 = ——

9
6

'7'O

$ 2

14

lb
LT"

lb
19
RO

Rf
<RP
'23
R4

24
LR/28/76



VINO
5

HOUR'IR

1 320
ft t

' 320
5 3aO
4 315

3$ O

c 6 300
300

& 3DS'05

10 290
280

lR 280
13 280

<f ---$
4 a&o

ls 27o
16 275-" - iT 275
18 280
i1 aTo
20 '20

( 21 220RR'$ 5
23 250
24 RTS

tf 1 220
(~ 2 220

215.
4 21o
5 aio
6 aoo

r

= - 7'so
8 ibS"
9 iSO

10 120
lao

12 $ $ 5
-13 -lOS-

14 80
iS 3o
14 *45
17 350
18 350
19 330
20 345
21 355= 22 $ 05
23 135

~

$ 9
20
19
ST
16
$ 6

17
18
20
f9

3$ 5
3ao
315
31O
305
290
300
300
300
R90

aa
26
25'1

RO
18

"22
23.
as
22

RO '80
19 BSO
19 RTS
19 270
$ 6 Pbo
17 RTS
20 '265
22 2T5

270

24
25
22
25
21
24
25"

RS'0

8
8

1P.
18

4

Rio
2$ 0
210
225

$ 5'3

1R

17'80

22

Rlo
205
R05
200
Roo

4 S95
6 = f&5

lR
f2

$ 1

$ 2
6
6
5
6

7
8
6
8

$ 3
S3
13

175
$ 55
135
$ 30
1$ 0
$ 00
75
20

'35
350
340
330
340

$ 0
10

6
6
6
8
8
8
8

$ 9
$ 9
$ 9'1

12
8
6
4

345 „fT
90 10

f25 8
1TO 8

5S
40
50
60
80
90
80
90
60
90
90
90

„90
$ 10

65
To
80
80
70
80
80
80

'90
80

80
70
To
55
60
45
60
70
25

'50
50

"70
80
To
90
70
70
70
60
70
80
80
45
60

2 330
330
320

510
300

2 500
300
305

R&5
2&5

2 2&0
2 'R&0R'270
2: 'R&0

'2 '2'75
'2,280
2

3'.

2'

-3:
:3

270
220
220
220
220
260

2RO
220
220
Rio
alo

3 f65
5 $ 65

SSO
2 f45
2 125
2 f25

$ 20
'R, i $ 5
2 25
2 Rs

"2 10
355
5452'40

2 345
2 '3602'oo
2 125
2 $ 45

le
20
SS
Se
fS
17
17
$ 8,
18
18
18
18
ib
$ 8
Sb
fb
Ro
$ 9
$ 4
'1
8

RO
Ro
$ 6

4
7'

4
4
4
6
8

'7
4
6
4

'TI

.8
S6
$ 5
$ 6
fS
14
$ 4

7'

6

9
8
b.a
6
5
3
3
5
3

«~8
~ ay&
~ PI&
~« ~ S
~ «j&
«,8

~ «g&
~ ,8
«,8

~«f ~ 0
5 ~«,'8

q I'8
3 af ~ 0
3 ef)0

.P,e
4 « ~ 85.—-«,a

Pi&
4 a,b

.,8
iP ~ 6
sq)4
'Pi4

6 ~eIS

~5-, -"'«gb'',4

~ Ib
'P I4

4

P,44- 8,4:
5
6 ipla

ep j47'ygb
9 «,6

$ 0'~gib
.Se > '8
10 ~ «,8

9 ajb
$ 0 <«i4
fo P ~ 6
So ict ~ 6
io ~ a ~ 6

9 ~ PI6
'999 a j&'

a,b
5 ~ ,a

COOK GENERATING STATION

a«a««%*«*Ra«*t«*««**«*«*A'ttk««aak« TKHPKRATURK
OFT iSoFT SEAcHFOS.E 30FT ibo«30

SP DIR SP'PAN G DIR SP TKHP DEL.TA T HOUR

1
~ 2

'Y

$ 0if
12

15
14

--SY
f&
$ 9
20"
2f

~ aa
2 5 i

24

a)i
;R
~

3--'4
5

8
„'1
SDfl
$ 2.

$ 4
17'8

$ 9

2$
22
23
24

DATK-

12/29/Tb'2/30/Tb.



L
HOUR

7
8
9

SO

12(
I.f --14

$ 5
$ 6="
17'S

19
20

aa
23

( 24

I
[

I

16S 4
SS 6

100 8
$ 2S 7
120 3
340 17
315 22
310 $ 6
310 16
310 18
310 19
310 20
310 23
310 24:
3$ 0 23
295 20
500 R2
290 22
295 22
310 26
3$ 0 24
310 22315'o
3$ 5 18

225 3
360 $ 0

75 1$
95 10
80 3

325
25'10

28
3$ 5 'R3
315

23'10

24
30S 26
305 Rd
305 R9
300 29
305,28
290 23
290 'RS
285 24
290 26

'-305 3Q
31O 3a
310 30
310 26
310 2S

220 1

150 2
80 2
$ 5 4

$ 60 R

50 2
30 2
40 2
50 2
50 2
45 2
70 2
80 2

'70 2
80 2
90 3
95'

,90 3
100 3

60 2
Qo 2
35'
3S 2
45 2

150 6
350 15
115 9
$ 20 6

'$35
325 $ 8
315 ?0
320 Sb
320 $ 7:315'8

'310'$

0 20
305 R2'305'2
300 Ri
R95 Ri
295 2R

"300 RR
R95 R4

.3$ 0:R4
3$ 5 RQ

~ 315 21
. 3$ 5 'ao

3ao 18

6 .a,Q
$ 0 1,0

'
~ 4

5 3g4.
8 86

'>i4
sg

~ 4
'P Ig
'vie
F.I6

-
SO

= -i,e-
9 cps
9 .w ~ 8

==1 m i,o
9 F,6

~ ie
'9

lpga 4'0'cy4
Fje

11 - ei6
1Fab

-SO
> Is
e,b

CDDK GEHERATIHG STATION

HIHDA4AAROAAAA*111~48*4**111*AA**AAAAA**balll TEHPERATURE
SOFT 150FT BEACHPDI,E 30FT 1/0~30

OIR SP DIR SP SPAH 0 DIR SP TEHP OEI.TA T HOUR

1
"2
3
4
5
6
Tl
8
9

- $ 0
$ 1

$ 2
$ 3

- -$ 4 =

$ 51

16'8

19-'ao"-
,Ri
22

~ 23-
'24

0liTE'
ai'3$ /76



Table . -.4

Page 25 Of 48
IIOIITU OF JULY . OOY5

JOIHT FREOUENCY TABLES OF WIND S>EEO ANO DIR=CTION
FOR TFHPFFATURE DIFFERENCE ((F(i F/100FT) LESS THAN OR EQUAL TO 1 D.

S IT= COOK
PFRIOO OF RECORD FNH .. 7505,0101 TO . 76D 43024

SPEED ANO OIRE~TION FROH 50FT LEVEL

REQUEST RUHBER 607-1 4

SPEED HEASURFO 4T 50FT AOJUSTEO TO 33FT

MIND DIRECT„IOH

CALH 0 C 0 ., D... D ... 0..0...0 ....0. 0

CALM+ - 3 ~ 5 1 (T 0 0 0 1 0 ~ 1 0 0

3 ~ 6 - 745 6 3 1 1. 2 5 3 .1 0 ?
7 ' - 12 ' 4 5 0 0 0 0 0 0 0 0

12 ' - 18 ' 0 0 0 0 0 0 0 0 0

18 6 - 24 ~ 5 0 0 0 0 . 0 0 0 0 0 0

24 ~ 6 3245 0 0 0 0
'

0 0 0 0 0

32 ~ 6+, 0 0 0 0 0 0 0 0 . 0 0

TOTAL, 11 (o 1 1 2 6, 3 . 2 . 0 2
PFPCEHT 10;9 7.9 ion 1.0 2.0 5.9 3.0 . 2.0 0.0 2.0 i.

AV SPO fo ~ 6 8 ~ 1 5U4 3 ~ 6 4 ~ 5 4 ~ 4 4 ~ 5 4U1 Ooa 5 ~ 4 7U

AVFPAGE SPFFD FOR THIS TABLE EOVALS 5.7
HOURS IN ABOVF„TABLE WITH VARTATlL$ OIRCCTION .=, . 0

SPEED(HPH) N NHF NC FNc E 'SE SE SSE S SSM SM MS'M M MNW HM NNW TOTAL PERCENT.GEO HEAh
SPD t HPHT)

o o o. o o o a o o o aa
0 1 2 4 0 1 1 1 10 ~ 9 1 ~ c8

3- i., 17 . 11 .. 14,71 ..70 ~ 3 . 5 ~ 07
I

0 0 0 3 0 6 18 17 ~ 8 8 ~ 93
0 0 0 0 0 1 . 1.,1 ~,0 12U62
o o o o o 0

"0 'o'o "o 00
0 0 0 0...,0.. D .. 0 0 ~ D Opaa
o 0 a o

"o" o" n oo .o oo
1 4 3 24 „11 . „22 101 0 ~ 0. 4,66
0 4 ~ 0 . 3'0 23 ~ 8 10 ~ 9 21 8 100 ~ 0

2 .3 ~ 8 3 ~ 0 5~0 5 ~ ) 7Y1

JOINT FREQUENCY TA~L=S OF MIND SPEED ANO OJRcCTQON
FOR TEHPFRATlRF OIFFcPEN(:E(DEG F/100FT) GkfATER THAN -1 ~ 0 BUT LESS THAN OR EQUAL TO

S ITc COOK
PFRIOD OF RECORD FR3H /505 0101 TO 76043024

SPEED AHO DIRE~TION FROH 50FT LEVEl
TEMPERATURE DIFFERENCE BETHE'EN 180FT AND 30FT

SPEED HEASURED 4T 50FT AOJUSTEO TO 33FT

WINO OIRF.CTI(N

REQUEST hUHBcR~6- ~ 9

NW NHW TOTAL PERCENT GEO HEAR

SP 9 ( P.P.H

o o o o on oaa
0 0 2. 5 10U4 1 o93
3 2 7 33 68o8 5 ~ 23
1 0 1 10 20 ~ 8 a,c48
0 0 0 0 Oo0 0 ~ 00
0 0 0 0 Ooa 0 ~ 00
0 0 0 0 0 ~ 0 0 ~ OD

o o o o o.y o o

4 2 10 48 0 ~ 0 4 ~ 79
8 ~ 3 4U2 20 ~ 8 100,0
5U9 5 ~ 4 5 ~ 2

CALH 0 0 0 0 0

) CALH+ - 3.5 . 0 (T 0 ~ 0, 0

3 ' — 745 4 4 1 0 0

.7 ~ 6. — 12 ~ 5.. 0- 3 „0: 0 0
12o6 - 18 ~ 5 D (o 0 0 0
iao6'. P4U5 0 0 0 0 0

24 ~ 6 32 ~ 5 0 0 0 0 0
l) oo 32 ~ 6+ 0 0 - 0 0" 0

:o TOTAL 4 7 1 0 D

PEPCENT 8 ~ 3 14 f 2 1, D ~ 0 0 ~ 0 4

HOURS IH ABOVE TABLE WITH VARIA'ILE OIRFCTIDH =
s

0 0 . 0 0 D 0

1 0 - 0 1 0 D

D 0
1
8 '1
3 0

1 1 0 0 D 1
0 1 0 0 0 1
D 0 D 0 0 '0.
0 D 0 0 D 0

0 ~ 0

0 0
0 0

0 0
0 0 0 0 0 0

o o a o 0 o

2 2 0 1 D ~ 2
~ 2, 4o2 0 ~ 0 „2o 1

'
~ 0 4 ~ 2

~ 2 7o2 0 ~ 0 2U7 0 ~ 0 8U1

12 1
25 ~ 0 2 ~ 1

6 ~ 2 5 ~ 4

0

4l
'0l

UTlLlI Y NFTVPORfi OF AMi=RiCA

SPEED (HPH) N NNF . NE ENE E ESE SE SSE S SSW SM MSM . W MNW'





Table 3.1-4
Page 2V of 48

HDNTH OF JULY 1975

JOINT FREQUENCY TABL"5 OF HINO SPEEO ANO OIR".CTXON REQUEST NUBBER

Fog TEHPFRA'IURE rIFFERENGE(0EG F/100FT) GREATER, THAN - ~ 3„ BUT LEss. THAN 0R FQUAL To . 8
SIT= COOK

PERI CO CF RECORD FROH 75050101 TO ..76043324
SPEED ANO DIRECTION FROH 50FT LEVEL

ENPFRATORE OTFFERE'ICE IIFTN,,EII LogF~tllO ~OFT

SPEED HEAStRFO 4T. 50FT AOJUSTEO TO 33FT

607-14

HIN0 i) IRECTION

SPEED (HPH)
0

N llllF NF ENE E . ESF SE SSf S SSII Sll NSM II IINII Nll NNII TOTAL PERCENT CEO
IIEIIL'PO(HPI..)

CALH.
CALH> - 3 ~ 5 6 2 6 4 5 6 1 4 9 . 3 3 5 3 5 2 3 67 33 ~ 0 2 ~ 42

3 ~ 6,„- 7 ~ 5 ., 4 0 6 6, 2 ? 4 8 3, 9 13 ..15 5 6 1. 4 98 48 ~ .3 5.pi4
0 7 ~ 6 - fz ~ 5 0 ) 2 0 0 0 0 D 0 1 14 10 2 1 1 ~ 0 32 15 ~ 8 9 ~ 11

Ia.a -.Lo.,a o 0 0 II 0~ 0 a a 0~ 3 0~0 0 0 3..0 L3.00
118.'e: 24'.5 o c o o . o o 0 o o o o o 0 o o o o a.'o o'.oo

e z4.e .-. 32.5.... o... p 0 . o o ..o...,,o '.o ...a D..o. o .o o o. 0 o ..o,o o..oo
3206+ 0 0 0 0 0 0 0 0 0 D 0 0 0. 0 0 0 0 D ~ 0 0 ~ 00

TOTAl ...,,10 .. *

P.. 14 10. 7 13 ..5,12 12 13 .: 33 '2 .10,13 4. 7 203. 0 ~ 0 '. 0

Q PEPCFNT 4 ~ 9 3 ~ EQ 6 ~ 9 4 ~ 9 3 ~ 4 6 ~ 4- 2 5 5 ~ 9 5 9 6 4 16 3 15 ~ 8 4 ~ 9 6 ~ 4 2 ~ 0 3 ~ 4 100 ~ 0
AV <f 0 . 4NO 5R4 4 7 4O 1 ') 4 y ~ 4@~ 4 3 3 g 4. 3 7O'7 0 6 ~ 5 4 6

AvERAGE spFFO FAR THIs TABLF FOUALs 5 ~ 3
6 HOURs I>i AnovE TABLE )QITH VARIABLE oxR;FGTIcN = . 0

0
JOINT FREOUEthCY TABLES OF HIND SPF'EO ANO OIR+CTION

FOR TEHPFPATURF OIFFEPENCE7OEG F/100FT) GREATER THAN 8 BUT LESS THAN OR EQUAL TO
SIT= COOK

PERIOD GF RFCORO FROH 75050101 TO 76043')24
SPEED ANO DIRE"TION FROH 50FT LEVEL

TE)QPFRATURE DIFFERENCE BET)tEEN 180FT AhD 30FT

SPEEO HEASUREO 4T 50FT AOJUSTEO TO 33FT

.HINO DIRECTION

REQUEST HUH~BR 607- 4
2 ~ 2

6 SI EEO(HPH) ~ N NHF Nf ENE E ESE SE SSE S SSH SK HSM H HNH NH NNH TOTAl PERCENT GEO HEAH
MEO I NP j1

CALH 0 0 0 0 0 0 0 D 0 — 0 0 0 0

„2 .. 3 2 . 3 ..3. 4 3 2, 1 0
3 ~ 6 - 7 5 0 1 2 4 5 5 2 1 2 6 5 5 0

7. ~ 6,- '1'2~5 0 „t'. 0 . D D 0 0. '
0 0 0 . D 0

12 ~ 6 - 'lA~ 5 0 0 0 0 0 0 0 0 0 0 0 0 0

18.6. -.z4,.5 0 r 0 .o o o o o a o 0 o o

246 -32 ~ 5 0 0 0 0 0 0 0 0 ~ 0 0 0 . 0 00...0 „0 0 0 0 .0 0 0 0~ 0 0

TOTAL . 0 2 4 7 7 8 . 5 5 5 8 6 5 1
PEPCENT 0 ~ 0 3), 6 ~ 2,10 8 10 8, 12 ~ 3. 77 77,77 12 3 92„77 1 5

E AV SPO 0 0 3 7 4 1 3 9 4 5 4 5 3 6 3 1 3 7 4 6 4? 5 5 1 6
AVFRAG'E SPEED FOR THTS TAALF FAUALS 4 ~ 2
HOURs IN ABovE TABLF. HITH vARIAQQLE DIREGTION = 0

Q E

4

):

0
0
0
0

0
0
0

0 ~ 0
0 ~ 0

0 0 0 000 0 ~ 00
0 P„EF 40,5~ ,13.
0 0 38 58 ~ 5 4 ~ 97
0 .0 .0 0 ~ 0 0 ~ 00
0 0 0 0 ~ 0 0 ~ 00
0 0 0 tt0 Q 00
0 0 0 0 ~ 0 D ~ 00
0 0 OM Q 0 00
0 2 65 0 ~ 0 3 ~ 74

0,0~3. 1 0 0. 0
0 ~ 0 2 ~ 8



Table 3. 1-4
Page 28 of 48

HONTH OF JlJLY 1975

JOINT FREQUENCY TABLES OF NINA SPFEO ANO OIRECTION
FOR TPH>FRATUPE DIFFFRE;NCE . lOEC F/100FT) GRFATER THAN

SIT= COOK
PFRIOO OF RFCORO FPOH 75D50101 TO. ?6043')24

SPFEO ANO DIRE TION FROal 50FT
LEVEL'THPERATURFOJFFE+p!C~ OFTNEF~NSgFT ANO 3 FT

spEEo xEasukEo AT 50FT anvusTfo To 33FT

NINO 3IRECTIO.'I

REOUEST NUHDER 607-14
oo

7

cg
k

a. 4a)

o2

6
SPFEO tHPH) N NNF N< ENF E ESE SE SSf S SSW SH MSM H NNW NW NNM TOTAL PERCENT GEO. I„'FAN

SPO(HPH)

CALH 0 r 0 0
'

0 0 0 0 0 D 0 0 0 0 D .0 0 ~ 0 0 ~ 00 4)

CALH+ 3 ~ 5 0 0 0 0 0 1 0 1 5 0 0 . 0 0 0 0 0 7 Sai 2 ~ 27

3 ~ 6 - 7a5 0 C 0 0 15 15 14.. 15 9 7 3 0 0 0 0 0 78 90 ~ 7 „'5 ~ 07,

7 ~ 6 - 12 ~ 5 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 ~ 00

oa,e -ao.o o o o o o o o o o
'

o o o a o o i a.a~o.oa
186:245 0 r o o o o o o .o o o o o o o o o oo a oa

2446. -„.34i5 0 r ' 0,0. 0 . 0. 0.. Q. 0. 0 .0 „„0 0 ...0. 0 0..0 ~ 0„. 0. ~ 00

32 ~ 6+ 0 D 0 0 0 0 0 0 0 0 0 0:0 ~ 0 0 -0 0 0 ~ 0 0 ~ 00

TOTAL 0 0 0 0 15 16 14 16 14 7 3 0 0 1 0 0 86 0 ~ 0 4 o64

>EPCENT 0 ~ 0 D ~ r D ~ D 0 ~ 0 17 4 18,6 16 3 18 6 16 3 8 ~ 1, 3,5 0 ~ 0 0 ~ 0 1 ~ 2 0 ~ D 0 ~ 0 100 0 ~

AVSPOQD OP 0 ~ 00 ~ 05760464 ~642455?0000-1460000~ 4 ~ ~ ~ ~ ~

AVEPAGoF. SPFFO FOR THIS TABLE Fi1UALS 5 ~ 1

HOUPS IN AROVE TARLE NITH VARIA>LF OIR'ECTION = 0 a

ab

) a.
10

e

7

C

)
4
1'

/ o/ ITo( g/f p/gr)o+oC Ol f /I p )pl

'o

a.



Table 3. 1-4
Page 29 of 48

HO(ITH OF A))GUST '9?5
JOINT FREQUENCY TA()LES OF MIND SPEEO ANO OIRECTION

FOR TFHPFPATURF. OIFFfPDENCE lO-"G'F/100FT) LESS THAN OR EQUAL TO -1 0
.SIT= COOK

PERI GO OF RECORD FR30( . 75050101 .TO...?6043024
SPEED ANO DIRE TION FROM 50FT LEVEL

TEHPFRATURt- OIFFERE'ICE PFTMD'EN 180FT ANO 3)FT'0, 30

SPEEO HEASIREO 4T 5DFT AOJUSTEO TO 33FT

MIND DIRECTION

REQUEST NUHBER 607 14

3!

Ok

0

SPFEOlHPH) N NHF'F FNF E ESE SE SSE S SSM SH MSM M MNM NM NNM TOTAL PERCENT GEO .MEAN
SPOlHPH)

CALM 0 0 0 0 0 0 ~ O 0 a O 0 0 0 0 0 0 0 0 ~ 0 0 ~ 00
CAL)0+ - 3 5 0 C 0 0 0 0 0 0 0 0 0 1 0 1 0 0 2 3 8 2,?0

3 ' - 7 5 2 2 1 2 3 1 0 1 1, 1 1
'

2 15 2 3 40 76 ' , 5 24
I ? ~ 6 - 12 5 1 4 0 3 0 1 1 0 ~ 0 0 0 0 0 0 0 0 10 19.2 . 9 43

12 ~ 6 - 18 ~ 5 0 l' 0 0 . 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0400
18 ~ 6 - 24 ~ 5 0 0 0 .0 0 0 0 0 0 0 0 . D, 0 0 - 0 0 0 000 0000
24 ~ 6 32 ~ 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,0 0 0 ~ 0 0. ~ 00 l
32 ~ 6t '

l( 0 0 0 0 0 0 0 0 D 0 0 . 0 0 0 0 0 ~ D 0 ~ 00
„„.TOTAL. 3 6 1 5 3 2, 1 1 1 1 1 4 2 6 2 3., 52 050, 5 ~ 51
PEPi'ENT 58 115 19 9 ~ 6 58 38 19 19 1 ~ 9 1 ~ 9 1 ~ 9 77 38 308 38 581000AVSPO.8 ~ 18DE5 ~482154729093645 ~ 544 ~5555 ~ 45'54

~ ~ .- ~ .- .. D... ~ ..t ~ .d 09 t,. t ' t
AVFPAGE SPFFO FOR THIS TAB'LF FOUAl S 6 ~ 2
HOURS IN ABOVE TABLF. hITH VARIA'(LE OIR('.CTION .lr

JOINT FREQUENCY TAAL=S OF MIND SPEFO ANO OIRECTTON
FOR TFHPFRATURF. CIFFEFFNCE lOEG F/100FT) GREATER THAN -1 0 BUT LAS THAN OR EQUAL TO

'SIT= COOK
PERIOD OF RECORO- FR3H 7505DiD1 TO 76043024

SPEED-AND DIRE"TION FROM 50FT LEVEL
TEHPERATURE OIFFERE4(CE BETMFEN 180FT ANO 3DFT

SPEEO HEASUREO AT 50FT AOJUSTEO TO 33FT

HIN0 5IRECTION

REQUEST HUHBER 607-14- ~ 9,

SPEFOlHPH) N NNF NF ENE E ESE SE SSE . S SSM SM HSM H MNM NW NNM TOTAL PERCENT GEO MEAN (

SPO l HP H)

Cb

CALH 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 D ~ 00
) . CAL}0+- 3 ~ 5 .0 S. 0, 0 . 0. 0 0 0 '0 0 0 0 0 0 0 0 1 3po 2 ~ ?0 I''~

3 ~ 6.-. 7 5 0 1 0 4 2 0 1 0 2. 1 1 4 2 2 2 1 23 6947 5 ~ 09
.? ~ 6 - 12i5 .„2 0 1 1 0 „1 0 0 0 0 1 1 0 0 0 0 7 2142 10,409

12 6 - 18 5 2 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 0 2 6 1 12 62 I

24 ~ 6 - 32 ~ 5 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 ~ 00 (

„„32.0+ 0 0, 0 0 0 0 0 0 0 0 0 '
0 0 D 0 0 0.0 O.OD.

TOTAL 4 0 0 5 2 0 .0 0 2 0 2 5 2 2 2 0 33 0 0 5.25
PEPCFNT 12 1 65) 350 15 ~ 2 641 3 ~ 0 3 ~ 0 0 ~ 0 641 340 6ti 15 ~ 2 6 ~ 1 601 6 1 350 10050

) 0 AV S(3D= 11 9 4 1 9,9 6 ~ 7 5 9 9 0 4 5 0 0 4 5 6 3 8 1 7 2 5 4 3 6 -'3 6 7 2
AVFRAGE SPF3QO FDR.BAHTS TA()l,F P'OVALS 648

O'OURS IN 0)BOVE TABLE MITH VARIA()LF. OIRFCZION = 0
}

Oy ay py 0,(0 /rp,gor ~r 2 3 Or +3~ /4



Table 3. 1-4
Page 300f 48

Hat)TH OF AUGUST 19 j5.
JOINT FPEOUENCY TABLES OF MINO S>EEO ANO OIRECTIONfOR TFHPFRATURF ttTFFFFFN{'f{OEG flioOFT) GREATER THAN ~AN,...,P BUT LESS„.THAN OR /QUAL„JO „,8SIT= COOK

PERI OO OF RECORD FRDH, „?505 0101„TO,„".,?6043') 24,
SPEEO Atlo OIRE TION FROH SOFT LEVEl.

T<tQPFRATt4t.tg Q,IFEE{t'LP{C.E, QFT){F<t{. 180FJ „ANO. 30FT,.

SPFEO HEASUREO AT. 50FT AOJ{)STEQ) TO 33FJ

MIt{0 „)IRECT,ION.
O

SPFEO{HPH) N NNF ttF ENF E ESE SE'SF S SSM SM MSM M MNM NM NNH TOTAL PERCENT GEO Hf Ati
SPO{ MPH)

0 D.,„=.ll . 0,0,0 G...tl 0 0 0 0 O.....D 0 . 0„.0.. 0.0.. 0. 00 O
CIILllt - 3,5 0 0 tl tl 0 6 II 0 II 0 0 0 D D D D 0 0.0 '.00

o o o 0 0 . 0 0 0.0 c,ca70 -'125' 0
' '0'"

0 o
'00

o 0 o n 0 0 o o 0 o 0 0 o 00 9
0 0 .Q. 0 0 .0.. D 0 II 0 0 IL 0 0 -0—0 .Q—0.,0.0

18 ~ 6 - 'P4 ~ 5 0 0 0 0 0 0 0 0 0
'

O 0 0 0 0 0 0 0 ~ 0 0 ~ 00

aors

0 - Tate 5 . ... 0, .. . 0 . .0 . .. n .0 0
'

.0 0 Q 0 . 0 0 . 0 . 0 . a 0 0. 0, o .oa 05
32 ~ 6t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 ~ 00

TOTAl. 0 C, 0 0 . 0 .0, 0, ...0... 0 0 0 0 0:.0 0...,0 .. 0 0 0 . 0 Oa~ 0"
pFRCFNT

" o.o'''o.o" o.n o.a'o.o -
o.o *'.o 'o.o'.o o.o o.o o.o o.o o'.o o.o" o.'o "o.o 0

AV SPn O O O 0 O 0 O O O O O O O O O O O O O
O' n O O O O 0. 0 - 0 O OQq~ ~ ~ t ~ ~ g ~ ~ ~ ~ 4 Do

AVFttAGE SPEFn FOR THIS-TAQ)LE FOUALS I"
'OURSIN ABOVE TABLE kITH VARIAPLFO OIRECTION = 0 ={3

h

JOINT FREOUQNCY TAAL~S. OF MINO SPggO ANQ.„OQRC:CTQON
FOR TFHPFRATURE OIFFEFE'NCE{OFG F/100FT) GREATER THAN - ~ 8 BUT LESS THAN OR EOUAL TO

S ITE COOK
PEPIOO OF RECORO FROH 75050101 TO 76043024

SPEEO ANO OIRE"TION FROH 50FT LEVEL
TEMPERATURE OIFFE RfNCf BETHEEN 180FT ANO 3OFT

SPEEO HFAS{REO tlT 50FT AOJUSTEO TO 33FT

MIN 0 0 I RECTION

- ~ 3

={I

aatLD~T .Itattaf~07=3~

i SPFEO {HPH) N NNF NE 'ENF E ESE SE SSE S SSW Sff MSM M MNM NM NNM TOTAL PERCENT GEO HEAR
~PO {QPto

CALH o { a o o 0 o o 0 o o . o o o 0 o o oo ono
)t .CALHt- 3 ~ 5 0 2 2. 1. '.1, 1 0 1 2 2 1 4 2 2. 1 2 24 .15 ~ 1 2..0.9

3 ~ 6 - 7 ~ 5 2 . 8 3 10 5 0 2 2 1 6 11 16 4 1 4 7 82 51 6 5 ~ 63
7, ~ 6, 12 ~ 5 2

'
a a 7 3 4 0 0 0 15 12 1 1 2 ..3 53 33 3 9. ~ 15

12,6 — 1B,5, 0 ~ 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0 ~ DO

246-'32 ~5070000000'ODD COO.0 0 DOC ~ 00
CI 32 64, 0 I'l 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 .0 0 .05.

TIITOL 4 13 5 11 13 4 6 3 3 B 27 32 7 4 7 12 159 0 0 5 00
...PFRCEttT „2 ~ 5 8 ~ 2 3) 6 ~ Qt 8 ~ 2 2 ~ 5 3,8 1 9 1,9 .5 0 170 20 1 4,4 25 4 4 75 100„0

t{) 'V SPO 7 8 6 4 4 ~ 7 5 7 7 3 9 2 8,1 4 1 4 1 4 ~ 8 7 7 6 8 5 4 4 ~ 8 6 0 6 0

HOURS IH ABOVE 'TABLE MITH VARIATQLE OTRFCTION = 0 Ctt
S

C



I
SPFEO t H +H)

Table 3. 1-4
~ Page 310f 48

NON TH OF AUGUS T 1975

JOIttT FREOUEttCY TABLES OF HItlo SPFEO ANO OIR=.CTION
FOR TEHPFRATU>F,OIFFFPFHCE(OEG,F/100FT) GRFATER THAN - 3 RUT LESS THAN OR EQUAL TO

S ITE COOK
P<RI 00. OF RECORD FR3H 7505 Oigi,. TO . 76(.43+24

SPEED ANO OIRF."TION FROH 50FT LEVEL
TFHPERATUR'E OTFFFQEtCF AETWF~N18(}FT ANO FT

SPEEO HEASLREO AT 50FT AOJUSTFO To 33FT

WINO 3I,RECTION .

RECUEST NUHBER 607-1 4

~ 8

SPO(HPH)
I) CALH...,, .D . 0. 0 . 0 .- 0 0 0 0 0 0 0. 0 .0 0 0 0 '. 0 ~ 0 0 ~ 00

CALF+ - 3o5 2 4 3 6 4 6 9 5 9 4 2 7 0 1 1 4 67 19 ~ 0 2 ~ 57
3 ~ 6, -,. 7 ~ 5 7 10 5 13 22 6 17, 9 16 9,28 17, 4 .3 3 9,178, 50 6 .. 5 ~ 21,2-

t) 7 ~ 6 - 12 5 0 2 0 5 8 10 2 1 0 0 42 10 2 3 5 9 99 28 ~ 1 9 ~ 22
12 6 - 18 5 1 0 0 0 2 0 0 0 0 0 0 5 0 0 0 0 8 2 3 13 18
18 ~ 6 - 24 ~ 5 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 ~ 0 0 ~ 00'.

32.'e+' o n o o o o o 0 0 n o o o . o
"o

o o o. n o.o'0
TOTAL. 10 if' .24 36 22 28 15 25 13 '2 .39 .6 7 9 22 s 352 0 0 4,2

0 PFRCFNT .2+8 4 ~ F 2 ~ 3 6 ~ 8 10 ~ 2 6 ~ 3 8P0 4 ~ 3 7P1 3 ~ 7 20 ~ 5 iioi 1 ~ 7 2PD 2 ~ 6 6 ~ 3 100 ~ 0

AV SPO 5P6 4 ~ 8 4 ~ 5 SP8 6 ~ 3 6 ~ 4 5PD 4 5 3P9 4P5 7P8 7 ~ 2 6 9 6 ~ 4 7 ~ 9 6 ~ 6~ ~ ~ ~ \ ~ ~ ~ g ~ ~ ~ ~

AVFRAGF SPEED FOR THIS TABLF EOUALS 6 ~ 2
gl HOUPS IN ABOVE TABLE HITH VARIABLE OIRECTIOtl = 0

JOINT FREQUENCY TAMIL 8 OF HIND SPEEO AND OIR=CTION REQUEST NUHBER 607-„1 4

FOR TFHPFRATURE AIFFEPENCE (OEG F/100FT) GREATER THAN ~ 8 BUT LESS THAN OR EQUAL TO ' ~ 2
S IT= COOK

pERIOO oF REcoRo FROH 75050101 To 7eo43oz4
SPEED ANO OIRF. TIOk FRost 50FT LEVEL

TEHPERATURE OIFFERE'tCE BETWEEN 180FT ANO 30FT

SPEED HEASLREO AT 50FT AOJUSTEO To 33FT

WINO DIRECTION

SPEED(HPH) . N NNF NF. ENE E ~ ESE SE SSE S SSH SW HSM H WNH NW NNM TOTAL PERCENT GEO HEAN
S P0 I IIPP~

CALH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 ~ 00
0 CALH+ - 3~5 1 'P 1 2 . 4 0 0 0 0 0 ~s, 1 i 0 0 1 14 15 ~ 6 2 ~ 62

3 ~ 6 - 7P5 0 1 3 13 9 2 4 - 2 5 17 2 5 1 5 1 0 70 77 ~ 8 5 ~ 05
7 ~ 6,- 12P5 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 2 2 ~ 2 9 ~ 48

8 12 ~ 6 - '18 ~ 5 0 0 ~ 0 0 0 0 0 0 0 0 0 3 0' 1' 4 4 ~ 4 14 ~ 72
18.e - 74.,5 o r n o o o o o o o o 0 o o O O 0 O 0 ~ 00
24 ~ 6 -32 ~ 5 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 0 ~ 0 0 ~ 00

0 ss 32 ~ 6+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
—

0 ~ 0 0 ~ 00
>c TOTAL 1 4 15 13 2 4 2 5 17 6 10 2 5 2 1 90 0 ~ 0 4 ~ 57

PFRCEtlT 1 1 1 ) 44 167 14 4 2 ~ 2 4.4 22 5 ~ 6 18 ~ 9 6 ~ 7 11 1 2 ~ 2 5 ~ 6 2 ~ 2 1 1 100 ~ 0" AV<PO24 41 45 5.8476'1574544484,58 ~ 2494210224
AVFRAGE SPEFO FOR THTS TARIFF FOUALS 5 4
HOUPS IN ABOVE TABLE WITH VARIABLE DIRECTION = 0 CJI

(r}

8



'gable 3. 1-4
Page 32 of 48

t(ONTH OF AUGUST 1975

JOINT FRFOUFNCY TABLES OF QINO SPEED AND DIRECTION
F()R TFttPERATURE AIFFERENC= (DFG F/ioofT) GREATER„THAN 2 2

S IT= COOK
PERIOD, OF RECORD FROg( 7505 Oioi TO „76043024

SPEED ANO DIRE TION FROM 50FT l EVEL
TEtgPERATURE 0$ FFERENI'Q 8FTHgF~t( 80FT ANO~)FT

SPEED
~

ttEASUREO AT 50FT ADJUSTEO TO 33FT

HIND 3IQECTION

REQUEST NU)(GER 607-14
gd

IO

g2

SPFED(MPH) N NttF NF ENF. E ESE SE SSE S SSM SM HSM H HNW NM NNH TOTAL PERCENT GEO t(EAth
SPO(MPH)

~ CAL)( 0 0 0 0 . 0 0 .,0.. 0 . 0 0 0 0 0 0 0..0. 0 .0 ~ .0 0. ~ 00
CALt(+ - 3 ~ 5 0 0 0 0 2 0. 0 1 0 0 0 0 0 0 0 0 3 7 3 2 92

3 ~ 6.- 7 ~ 5...,0 0 ' .2 ..9 3..3 9 4 8 ...0 0., 0.. 0 0 0 38 o2 7 5 ~ Qo
7 ~ 6 12 ~ 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 ~ 00 l

g 1 6 g 0 0 0 0' 0 0 0 0 ~ P „0 g 0 6,69
18 ~ 6 - '24 ~ 5 0 0' 0 0 0 0 0 0 0 0 0, 0 0 0 0 0 0 ~ 0 0 ~ 00-
24.6 - 32.5 ., O ,(.: . O ..O O O O 0 0 , 0 0 0 0 O O O .O O.O 'O..OO
32.6g "O. '( ''O ''O 'O 0" -''0 -O'O=

O 0 O O . O 0 O
'O O.O 'O.OO

TOTAL ....„0,, (', 0 „, 2.,11...3 . 3, . 10 4 .. „8,....,0. 0...0 .. 0,0 0, 41 O.g0 4 ~ 83
PFRCENT 0 ~ 0 0 ~ 0 0 ~ 0 4 ~ 9 26 ~ 8 7,3 7~ 3 ~4 ~ 4 9,8 19 ~ 5 0 ~ 0 0 ~ 0 0 0 0 ~ 0 0 ~ 0 0 ~ 0 100 ~ 0 I

hV.gZ< g 0 0 IL g,g h g g g g,h h g 5 0 h 7 5 ~ Z Ohg~,0 O,g O~g 0~0~
AVFRAGE SPFED FOR THIS TARLF F()UALS 5 ~ 1

~ HOURS IN AAOVE TABLE HITM VAg(IA>LE DIRECTION =, 0n'

- ~ ~

UTiLITYJVC fYJQRg'( GF -" 'i'==he
h



Table 3. 1-4
Page 33 of 48

HON TH OF Sf PTEQlBE R 1975 .

JOINT FREOUFNCY TABLES OF HIND SPEED ANO OIR CTION
FOR TFHPFPATURE OIFFERFtlCE lO=G F/100FT) LESS THAN OR EQUAL. TO -1 0

SIT=- COOX
13FRIOO CF RECORD FRDH 7505 0101 TO 76043024

SPEED ANO 0 I RE 3T ION FRO."l 5 OFT LEVEL
Tf)QPERATURF. OIFFERF t(:F OfTME5'N„ 1&OFT„ANO 39FT

SPEFO kfASUREO 4T 50FT AOJUSTEO TO 33FT

REQUEST NU)0BER 607-14 7

8
9

'10

11

12

MIND DIRECTIONSPEED�(HPH)

N Nllf NF ENE E ESE SF. SSF. S SSM SH HSM K HNM NH NNM TOTAL PERCf NT GEO MEAN
SPO l MPH)CALM... 0,. e.„„.o 0 0 . 0 0 0, 0 0 „0....0 . 0 .'.0 0.. 0 0 .06.0 .0~00

CAL'H+ - 3 ~ 5 0 e 0 0 0 1 0 0 0 0 0 0 0 7 3 0 11 40 7. 1698
3 ~ 6 -. T ~ 5 0

.,
0 0 6 . 0 . 0 0 . 0 0 0 . 0 . 0 . 0, T 1 0 „0..09.6 II.6.0

7 ~ 6 - '12 ~ 5 0 e 0 D 0 0 0 0 0 ~ 0 0 . 0 0 5 1 0 6 22 ~ 2 9 ~ 00
10.,6 - 00.5 0 1 0 1 0 0 Q,P, .0 0. 0 II .0 II 1 0 3 0..0~351
18 ~ 6 - P4 ~ 5 D e 0 0 0 0 0 D 0

''
0 0 0 0 0 0 0 0 0 ~ 0 0 ~ 00

.24 ~ 6 - 3265 0 . e . „0 0 0 0 .. 0, „0, 0, 0,.„...0 .,0. „,0 „..0...... 0„.0..0 .0 ~ D, O.pOtt
'32.6+ ' "l

o o
-

o
o'- o'

o
' "o"' 'o 'o '.o'""

a o o o.o'-.oo
TOTOL 0,0 0 1 0 1 0 0 0 0 0„„0 0,,19 6 0 03,,0 0 Q~T

PFPt:FAT 0 ~ 0 0 0 00 3 ~ 7 0 ~ 0 3 ~ 7 00 0 ~ 0 D ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 70 ~ 4 222 0 01000AVSPO0 ~ 00 ~ e00126001&000000000000D ~ 05 ~ 0540 ~ 0
AVERAGE SPEED FOR THTS TARLF E'))UALS 5 ~ 2
HOURS IN ABOVE, TABLE MITH VARTAttLE OIRECTIotl =,. 0

JOINT FREOUFNCY, TABL=S OF HIND SPffO ANO DIRECTION
FOR TFHPFRATU'RF OIFFEFENCE(OEG F/100FT) GREATER THAN -1 0 BUT LESS THAN OR EQUAL TO

S IT= COO'K
PfttIOO OF RECORD FRDH 75050101 TO 76043024

SPEED ANO DIRE"TION FROM 50FT LEVEL
TEMPERATURE DIFFERENCE BETMEEN 180FT AHD 30FT

SPE EO MEASURED AT 5 OFT AOJUSTE 0 TO 33FT

HIND DIRECTION

~ 9

M05..5 30
0 0 0 0 0 D 0 0 ~ 0 0 ~ 00
0 0 0 1 . 2 .2. 9 33 ~ 3 ~ .43t.
0 0 4 2 1 0 14 5109 4 ~ 99
0 0 D 0, 1 0 3 ii~ 1 9 ~ 76
0 0 0 0 ~ 1 0 1 3 ~ 7 12062
0 0 0 0 0 0 0 0 ~ 0 0 00
0 0 0 0 0 0 D 0 ~ 0 0 ~ ao
o a o o 0 0 0 o. C.~
0 0 - 4 3 5 2 27 0 ~ 0, 2 ~ 85

D ~ 0 0 ~ 0 14 ~ 8 11 ~ 1 18 ~ 5 7 4 10060
0 ~ 0 0 ~ 0 560 4 ~ 2 6 ~ 7 1 ~ 4 CD

CAl.H 0
CALM+ 3 ~ 5 . 0

3 ~ 6 765
7 ~ 6 ~ -12 ~ 5 0

12 ~ 6 - 18 ~ 5 0
18 ~ 6 24 ~ 5., 0
24 ~ 6 - 32 ~ 5 0
32 ~ 6+ 0

TOTAL 1
PERCEtlT 36 7-

AV SPO 366
AVFPAGE SPEEA FOR TH
ttnuttS 'I'N A)QOVE 'TABLE

e 0 0 0e„o D 0
4 0 0 1
e o o o
n

'
o o'
0 0

e 0 0 0
C 0 0, 0
4 0 0

14 ~ 8 000 0 ~ 0 3 ~ 7 3 ~

6 ~ 5 0 ~ 0 0 ~ 0 5 ~ 4 10
T02 Tht)LE, Fttt)ALS,..... 429

HITH VARIABLE OIRFCTICN =

0
1
0
0
0
0
0

a
1
7
&

0 0
0 0
0 1
0 0
0 0
0 0
0 0
a . o
0 1
0 367
0 F 6

D 0
3 0
0 0

0 2
0 0
0 0
0 0
0 „0
3 2

11 ~ 1,, 7 ~ 4
168 '9 ~ 0

Dt
0

SPEEOlHPH) N = NNF NF ENF. E ESE SE SSE S SSM SM MSM H HNH NM NNM TOTAL PERCENT GEO HfAN
l P



Tggle S. 1-4
Page 34 of 48

HONTH OF SEPTFHBER 1975

JOINT FRFQUENCY TABLES OF HZNO SPEED ANO OIRECTIOtl
FOR T FH~fRATURF AIFFFPENCE (OEG F/100FT ) GREAT E'R TtlAN,~ 9 RUT LESS THAN OR EQUAL TO

~ S IT-" COOK
P~PIOO„OF <FCORO. FR3H 75050101 TO..76043324

SPEED ANA DIRE TION FROH 50FT LEVEL
TFIIFFRATUIIF RIFFT{{gllFR BFTRFj~ll{FF All{I 3 FT

SPFf0 HEASUREO AT 50FT AOJUSTgO TO 33FT

NIt(A OIRECTION

REQUEST NUHBKR 607-14
- ~ 8

S{3FEO (HPH) N NNC tlF FNF E ESE SE SSF. S - SS'M SH NSH W MNH NH NNH TOTAL PERCENT GEO. MEAN
SPOt HPH)

CALH 0 l' 0 0 0 ~ D 0 0 0 0 0 0 0 0 0 0 Don 0 ~ 00
CALM+'- 3.5- o' . o 0 a n o

-o . o o o o o o a o o o.o o.o'o
3 ~ 6 - 7o5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 ~ 00

b 7 ~ 6 - fz ~ 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ D 0 ~ an
12o6 - 18 ~ 5 0 0 D 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 ~ 00
18o6 - Q4 ~ 5 0 C 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 ~ 0 0 ~ 00.

b z4.6 - 32,5 0 0 n 0 0
- o' o o 0 0 0 o ...o — 0 o o .D.o .c .oo

32 '+ 0 l' 0 0 0 0 0 0 0 0 0 0 . 0 0
'

0 0 ' 0 F 00
TOTAL. 0 0 0 0 0 D 0 0 0 D 0 0 0 0 0 0 0 non 0 ~ 00

b PFPCFNT 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 no 0 0 ~ 0 0 ~ 0 D ~ 0 0 ~ 0 0 ~ D 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 no 0

Avspo oo oq oo oo oo oo oo oo oo oo no oo oo oo oo oo~ ~, ~ ~ p ~ ~ t p ~ ~ ~ t.~. t..
AVFRAGE SPFFO FOR THIS TABLF. FOUALS I.
HOU>S Itl ABOVE TABLF HITH VARIAPLE AZRECTION = 0

JOTNT FREQUENCY TAMIL{=S OF NINA SPEFO ANO OIRcCTZON
FOR TEHPE'PATURF OIFFEFENCE(OEG F/100FT) GREATER THAN» 8 BUT LESS THAN OR EQUAL TO

"SIT= COOX
PEPIOO OF RECORD FRDH 75050101 TO 76043924

SPEED ANO OIRF."TION FROM 5DFT LEVEl.
TEMPERATURE OIFFERE4CE O'FTHEEN 18DFT ANO 3OFT

SPEEO HEAS(REO AT 50FT AOJUSTEO TO 33FT

NINA OIRECTION

~ 3
PEON ST NUMBER 607 1 4

9 SPFEO(HPH) tl NNF NE ENF. E ESE SE SSE S SSH SH HSM H HNH . NH NNK TOTAL PERCENT= GEO HEAN
SPO(HPH)

CALM 0 n 0 0 0 0 0
O,CALH+ - 3 ~ 5,. 7. F ?, 1... 1 7 4

3 ~ 6 - 7o5 7 ii 1 6 0 9 1
7 ~ 6..- '1'2 ~ 5 0. f 5 2 To 1 0

Z) 12 ~ 6 - 18 ~ 5 0 2 0 0 0 0 0
(,RF6 g4t5 ~~ 0 ~ 0 0 0
?4 ~ 6 - 3?o5 0 0 0 0 0 0 0

Et{3 32 6+ 0 P n 0 O O . 0
To TATA(. 14 2F R 9 1 17 . 5

PFPI FNT 6 ~ 9 „1?oz 3 ~ 9 „4 ~ 4, ~ 5 8 ~ 3 2 ~ 5
AV SPO 4 ~ 2 6 ~ n 7 ~ 2 6 ~ 4 3 ~ 5 4 ~ 4 3o3

AVFPAGE SPFFA FOR THXS TABLE FAUALS 7 3
HOURS IN ABOVE TABLE MITH Y4RZA{)LE DIRECTION = 0

ZIt

3 ~

0
4
0
0
0
0
0
D

4
2 D

2 ~ 4

0 2 1 0 0 1 2 1 7 3 ' 30
z a 1

. 6 4 2 8 6 61 29 ~ 9 .1 ~ 92
2 3 5 10 4 0 0 1 60 29 ~ 4 5 ~ 48
0 0 1 6 3 3 13 0 40 19 ~ 6 iG ~ 46
0 0 0 7 16 3 6 0 34 16 ~ 7 15 ~ 74
0 0 0 1 . 1 0 0 0 2 i.o.n 59oi8
0 0 0 0 0 0 0 0 0 0 ~ 0 C ~ 00
0 0 0 '.. 0 0 0,0 0 0 0 ~ D '.oo
4 5 8 30 28 9 29 8 204 0 0 2 83

2 0 2 ~ 5 3o9 14 ~ 7 13 ~ 7 4 ~ 4 14 ~ 2,3 ~ 9 100 ~ 0

3o3 4 ~ 0 4o9 9 ~ 2 12o3 8 ~ 5 8 ~ 9 2 ~ 1 Cb

V7i'"3". 8'= t 'S't i-< 0,'- ~ ':<&~A



Table 3. 1-46

Page 35 of 48 j
HOtl TH OF SEPTEHPER 1975

JOINT FREQUENCY TAJ)LES OF MINO SDEEO ANO DIRECTION REOUEST NUPBER

FOR TFHPFRATURE (.'IFFFPENCE tOEG F/1 00FT) Ga(EATEPPR THAN .
- ~ 3 RUT LESS THAN „OR /QUAL TO . 8

S IT= COO)f
PEPIOO OF RECORO F(OH 75050101 TO. 76043')24

SPEEO ANO OIRECTION FROM 50FT LEVEL
~TRPFR4TRRF 0TFF222022 RFTII2FI6J83IFJ 440 200

SPEEO HEASUP(EO AT 050FT AOJUSTEO T0~3FT

MIN 0„0 IRF.CT ION

607-1 4

I)
SPFFO(HPH) N NHF NF ENE E ESE SE SSE S SSM SM MSM M HNM NM NNM TOTAL PERCEt(T. GFO MEAN

I
SPO(HPH)

5 CALM, 0 ..? . 0 ., 1. 5 .2 .. 0 .0 ..0 .0 .,0.. 0 ' 1,0 0. 0 .;;11 3 ~ 4 .3.0

CALH+ - 365 6 14 11 7 10 5 10 10 f4 10 12 5 5 1 2 9 131 4006 1970
..3 ~ 6 - 7 ~ 5 1 . 8.. „.7 . 16„,. 5.. 14.. 18..? 2 . 4 16 6. 4 9 7 6 130 40 ~ 2. 5 ~ 16

5 7 ~ 6 - 1265 0 2 0 6 2 4 0 0 0 0 3 3 0 9 8 4 ~ 4f 12 ~ 7 9 ~ 34

12 6 - '18 5, 0 (f 0 0 0 0 0 0 0 0 0 .2 2.. 4 2 0 10 3„1 14,.2.3
1896 - 24 ~ 5 0 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 ~ 0 0 ~ 00

246 -.325. o 0 o 0 .o ..o a o o o o 0 o o 0 . o o'o ooo
32 ~ 6+ 0 (3 0 0 0 0 0 0 0 0 0 ..0 0 . 0 0 0 0 -0 ~ 0 0 ~ Oa

TOTAL 7 2F 18 30 22 25 28 17 16 14 3f f 6 12 23 19 19 323 0 ~ 0 2 ~ 24

PFRCFNT 2 ~ 2 8 ~ (3 5 ~ 6 9 ( 6 ~ 8 7 ~ 7 87 5 ~ 3 5 0 4 ~ 3 96 5 0 37 7 ~ 1 5 9 5 ~ 9 100 0AVSP026 37.32~.53,.27483,930253,04 ~ 76,6568 ~ 8804 ~ 5~ ~ ~

AVEPAGE 5PEFO FOR THTS TABLE FOUALS 4 ~ 7
HOURS IN ABOVE TARLF MITH VARIABLE f)1RECTICN =, 0

e
4

JOINT FREOUENCY TABL=S OF MINO SPEFRO ANO OIR=CTTON
FOR TEMP( RATURF OIFFEFENCE(BEG F/faoFT) Gf(EATER THAN . 8 BUT LESS THAN OR EOUAL TO

SIT= COOK
PERIOO OF RFCORO FROH 75050101 TO 76043024

SPEEO ANO OIRECTION FROM SOFT LEVEL
TEHPERATURE OIFFERE'(CE RETHEEN 180FT ANO 30FT

SPEEO HEASUREO AT 50FT AOJUSTED TO 33FT

MINO DIRECTION

PEOU~<T HUH//~(g-f4

2 ~ 2

SPEEO(Hf2H) N NHF NE ENE E ESE SE SSE S SS'M SM MSM M MNM NH NNH TOTAL PERCENT GEO HEAR
SP0.( HP h)

CAl.H 0 0 0 „0 0 0 1 0
O CALM' 3 ~ 5 0 (f,, 2 4 6, 9 7 2

3 ~ 6 - 7 ~ 5 0 0 0 3 7 5 4 3
7 ~ 6 - 1'2 ~ 5 0 . 0 0 0 0 0 0 0

e 12.6 - 18.5
-

o 0 o
'

0 . o o
'

f8 ~ 6 — 24 ~ 5 0 (0 0 0 0 0 0 0
~ 24,6 «32 5 0 0 0 0 0 0 0 0

» 32 ~ 6+ 0 (3 0 0 0, 0 0 0.
TOTAL .

'
(4 2 7 13 14 . 12 ', 5

PEPCFNT 0 ~ 0 ~ 0 0 269 „10 ~ 0 18 ~ 6 20 ~ 0 1761 761 56AVSPO00002434363132342
AVFPTAGE~PFEO FOR /HING JA()lf~~l)ALS 3 ~ 3
HOURS IN APOVE TABLE MITH VARIAf)LE OI>ECTION = 0

0 0 0 0 0 0 0 0 1 '164 ~ 30
6 2

'
0 0 2 0 4I,62 9 2 I

0 0 ~ 0 6 0 0 0 0 2I 34,3 4,46
0 0 0 1- 0 0 0 0 1 1 ~ 4 86i2
0 0 0 . 0 0 0 0 0 0 0 ~ 0 0 ~ 00
o 0 0

'
0 0 0 0 0,00 0oa

0
00 0 o 0 o a 0 0 =o'.0 0".ao

0 0 0 0 0 0 0 0 0 00 0 02
7 2 2 0 0 2 0 70 060 2 ~ 51

7 10 ~ 0 29 Z ~ 2) 0 ~ 0 0 ~ 0 2 ~ 9 0 ~ 0 100 ~ 0

2 3 ~ 1 362 6 ~ 5 0 ~ 0 0 ~ 0 2 ~ 4 0 ~ 0

30



Table S. 1-4
Page 36 of 48

HONTE OF SEPTENBEP 1975

JOINT FREOUENCY TASLES OF HIND SPFEO ANO DIRECTION
FOR TPH>FRATURE OIFFFRENC= tAFG F/100FT) GREATER THAN 2 2

S IT= COO'K
*

PEPIOD OF RECORD FRON 75050101 TO 76043024
SPFEO AND DIRE TION FROH 50FT LEVEL

TEHPERATURE DIFFERENCE 8/THE'FtN 180FT ANO 3 FT

SPEED NEASUREO AT .50FT AOJUSTEA TO 33FT

NINA DIRFCTION

REOUEST NUHSER 607"14

SPEFO (NPH) N NNF NE ENF E ESE Sg SSE S SSN SH WSM H WNH NN NNM TOTAL PERCENT GEO )'EAh
SPO l)'PH)

6 .,CALN......„D, ... f...0 . 0 .0 .,0 . 0 0 0 0 0 0 0 - 0 0 0 0. Ooo Oooo
*

CaLH+- 3.5 0 f n 0 . 5 10 17 10 5 1 0 0 0 0 0 0 48 72.7 2.79
..3 ~ 6 .- 7 ~ 5...0 . 0,. 0 0 3 3 2 . 5 . 3 2... 0..0. 0 0 0 0 18 . 27o3 4 ~ 22

0 7 ~ 6 - 12 ~ 5 0 0 0 . 0 0 0 0 0 0 0, 0 0 0 0 0 D . 0 0 ~ 0 0 ~ 00

12 ~ 6 - 18 ~ 5 D f 0
'

0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0. 0 ~ 00

18 6 - 24o5 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 ~ QQ

S 24.6..- 3Z.5 0 . e o, 0 o . o o .o 0 0 0 0 0 0,0. o ....o 0.0 .. o,.ao.-
32.6+ 0 0 0 0 0 0 0 ~ 0. D 0 D 0 0 0 0 0 0 0 ~ 0 OtQO

TOTAL 0 0 0 . 0, 8 13 19 15 8 3 0 0 0 0 0 0 66 0 0 3 ~ 07

e pFi rENi 0;o '."n o.'0 a. o 12.1 19.7 28.'8 22.7 12.1 4.5 o.-o o. o o. o o. o o.o o. o ioa. a'-
AVSPO0.oo,no,no ~ 036293233354,1'000000000000~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~ ~ ,.t

AVERAGF SPEFD FOR THfS TABLE FOUALS 3 3
HOURS IN ABOVE TABLE NITH VARIABLE DIRECTION = 0



Table 3. 1-4
Page 3V of 48

HONTH Of OCTOOFR 1975

I3

JOINT FREQUENCY TABLES OF HIND SPEFO ANO OIRECTION
FOP TEHPEFATURE OIFFERFNCE (0 G F/100FT) LESS THAN OR EQUAL TO -1 0

SIT= COOK
PERIOD Of RECORD„FR>H 7505D101 TO 76043024

SPEED ANO OIREzTION FROM 50FT LEVEL
TENPFRPTURE IIIFFERFIISE l!FTIIEE~NSSF RNO 3 FT

SPEFO MEASlREO 4T 50FT AOJUSTFO TO 33FT

MIND )IRECTION

SPPEII(IIPM! N NNF NE Fllf 0 ESE SE SSE S SSII SM IISII ~ II Nttll MM

REQUEST NUMBER 607-1 4

So

CALH 0 0 0 0 0 0 0 0 0 0 0 0 0
CALM+ - 3 ~ 5 0 0 0 0 0 0 0 0 . 0 0 0 0 0

3o6 - 7 ~ 5 0 r 0 0 0 0 0 0 1 2 0 D 1
7 ~ 6 '%2 ~ 5 0 0 0 0 0 0 0 0 4 7 0 1 0

.12.6 - 18.5 O 0 O O O . O O 0 0 O O O O

18 ~ 6 -'24 5 0 0 0 0 0 0 0 0 0 0
'

0 0
24 ~ 6 .-.92o5. 0 P. 0 0. 0 0 0. 0 0 0 ~ =0 '

Q

32 ~ 6+ 0 0 D 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 .0 0 0 0 5 9 0 1 1

PERCENT 0 ~ 0 0 ~ C 0 0 0 0 0 0 0 ~ 0 0 0 0 ~ D 15 2 27 ~ 3 0 ~ 0 3 ~ 0 3 ~ 0
AV SPO 0 0. 0 0 0 0 D 0 0. 0. 0 0 D.o 0 ~ 0. 9,7 8 8 0 ~ 0 11,.7 7 ~ 2

AVFRAGE SPEEO FOR THIS >ABLF FOUALS 8 ~ 1
HOURS IN ABOVE.TABLE MITH VARTAE)LE OIRECTIO)) = 0

0 ~

0 0
1 0
3 9
3 0
1 0

0
'

~ 0 0

. 0 0
8 9

2402 27o3
8 ' 6 '

SPO ( HPH)
0 0 DPQ 0 ~ 00 4
0 1 3 ~ 0 2 ~ 70
0 16 48 ~ 5 5 ~ 93
0 15 45 ~ 5 10.22
0 1 3 ~ 0 12 ~ 62
0 0 Qo0 0 ~ 00
0 0 0.0 0.00 . 0

0 0 0.0 0.00
0 „33 0 ~ 0 7o15

ooo 10000
0.0

JOINT FRFOUENCY TABLES OF WINO SPEEO ANO OIR:CTION
FOR TEHPFRATURE OIFFEPFNCE ttOEG F/100FT) GRFATER THAN -1 0 BUT LESS THAN OR EQUAL TO

SITE COOK
PERIOD OF RECORD FROM 75050101 TO 76043024

SPFEO A))0 OI RECTION FROM 50FT LEVEL
TEMPERATURE OIFFERE'ICE BFTMEFN 180FT ANO 3OFT

SPEEO HEAS REO AT 50FT AOJUSTEO TO 33FT

MfNO DiRECTION

- ~ 9
REOUEST NUHBER 607-1 4

S>FFO tHPH) N NHF NF. ENF. E ESE SE SSE S SSM SM MSM M MNM NX NNM TOTAL PERCENT GEO
YEAh'PO

l HPH)
CALH D 0 0 0 0 0 0 0 0 0

) CALM'» 3o5 0 0 0 0 . '0 '0 0 0 0 0
3 ~ 6 - 7o5 0 0 0 D 0 0 5 2 1 1
7 ~ 6 -. '1'2 ~ 5 D . 0 0 0 0 0 0 0 5 3

12 ~ 6-185 or 0 1 000000
18 ~ 6 - 2.QE.5 0 r 0 ' . 0 0 0 0 0 0
24 ~ 6 - 3Zo5 0 0 0 0 0 0 0 D 0 0

)» 32 ~ 6+ 0 0 0 0 0 0 0 0
'

0
Eo TOTAL 0 0 0 1 0 0 5 2 6 4

PFPCFNT D ~ 0,0 ~ 0 0 ~ 0 3 ~ 1 0 ~ 0 0 ~ 0 150 6 6 ~ 3 18 ~ 7 12 ~ 5
) + AV SPO 0 ~ 0 0 ~ 0 0 ~ 0 12 ~ 6 0 ~ 0 0 ~ 0 605 5 ~ 0 8P6 9 ~ 5

AVFRAGF. SPEEO FOR THIS TABLE FAUALS 8 ~ 3
HOURS IN ABOVE TABLF WITH VARIARLE OIRFCTION = 0

)

0 0
D 0
0 1
3 4
0
0 0
0 0
0 0
3 6

9 ' 18o7
10 ' io ~ 2

O O .0 O O OO OOO
0 1 0 0 1 .3oi „2 ~ 70 . 4

0 0 1 2 13 40 ~ 6 5046
0 1 0 0 16 5000 io ~ 09
0 0 0' 0 2 6 ~ 3 12062
0 0 0 0 tl le 0 0 .. 0. 0

0 0 0 0 0 Doo oooo
0 0 0 0. 0 0 ~ 0 0 ~ 00 l
0 2 1 2 32 0 ~ 0 7 ~ 12

0.0 6 ~ 3
'

~ 1 63 1000.
0 ~ 0 7 ~ 2 5 ~ 4 5 ~ 0



Table 3. 1-4
Page 38 of 48

HONTH OF OCTOBER 1.975

JOINT FRFOUFttCY TABL=S OF HINO S>FEO At)0 DIRECTION REQUEST NUHBER 607-14
FOR TFEHPQRATUttF, PIFFFPEtlCE tOEG. F/100FT) GREATER THAN... - ~ 9 BUT.LESS .THAN OR EQUAL ..TO e 8

SIT= COOM
PFRICO OF RECORD. FRDH 75050101 TO 76043024

EFEFO ARO EIRE;TIOR FROR EOFT LEVEL

7

EG

Iv)
Eo

SPEED HEASU?EO AT 50FT AOJUSTEO TO 33FT

HIND 3IRECTIO't

N R)NF NF ENF. E . ESE SE SSE S

'5 o

4
SSW ~ SW MSM W MNH NH NNW TOTAL PERCENT GEO HE:AN

SPOt HPH)
) CALH o 0 o o o .o 0 0 0 0 o o a o 0 0 0 o.o o.ao

CALH+ - 3 ~ 5 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 Oeo 0 ~ 00
3 ~ 6 7 ~ 5 0 0

'

0 0 ~ 0 0 0 0 0 0 0 0
' "0 0 0 0 ~ 0 OVDO

756 -,12 ' 0 0 0 0 D 0 0 0 0 0 0 0 D 0 , 0 0 0 0 ' 0 F 00 tl
12,.6 - 18.5 o o

o'
o g o a o o o o o o- t) o o ..o.o D,.oo.

18 ~ 6 24 ~ 5 D 0 0 0 0 0 0 ' 0 0 0 0 0 0 0 0 0 0 ~ 0 0 ~ 00
24 ~ 6 -„32 ~ 5 0 „.. 0, 0...0 ..0„„.0..., .0 0... 0,.„0 .,D.. 0.. 0 ...D,,O .0.... „0 0 ~ 0 0. ~ Oa, C

32 ~ 6+ 0 0 0 0 0 0 0 ' 0 D 0 0 0 0 0 0 0 0 ~ 0 D ~ 00
TOTAL .. 0 P „,. 0......0 .0 0 0 0 0 0 0 .0 0 .' 0 . 0 0 Oea 0 ~ 00

PFPCENT 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0

AV, Sf 0 Oea 0 0 0 ~ 0. 0 ~ 0 0 ~ 0 0. 0 0 0 0 0 0 ~ 0 0 ~ D 0 ~ 0 0 ~ 0 0 ~ 0 ~ 0 0 0 0 0 0! . 0 ~ a wa a
AVERAGE SPEED FOR THIS TABLF EOUALS I
HOURS IN ABOVE TABLE WITH yARIa~LE OIRECTIDN = . O

~;

JOI)1T FRfOUEt,'CY TAB).ES OF HIND SPEEO ANO OIfFCTION
FOR TEHPFRATURE fIFFFPENCE fOEG F/100FT) G?EATE'R THAN - ~ 8 BUT LESS THAN OR EQUAL TO

SIT=- COOM
PERIOD OF RECORD FROM 75050101 TO . 76043024

SPEEO ANO OTREeTION FROH 50FT LEVEL
TEMPERATURE DIFFERENCE BETWEEN 18OFT ANO 30FT

sPEEO HEAsmEO AT 5 aF T AOJUS TEO TO 33F T

MIND DIRECTION

REQUEST ttUHB$R 607-14- ~ 3

0 02,, 0
1 2
2 1o- a
0 0
0 0

0,„, 0
5 3
1 1 ~ 3
0 7 '

9e4

CALM 0 0 0 0
) CALM+ — 3 ~ 5 1V

3 ~ 6 — 7 ~ 5 0 3 ) 2
.7 ~ 6.- IZ~ 5 3 7 . 18,14

) 12o6 - 18 ~ 5 0 i 4 2
18 ~ 6 -.'R4 ~ 5 0 0 0 0
Z4 ~ 6 - 32e5 0 0 0 0
32 ~ 6+ ...„..„. 0 ... )E, 0 „0

TOTAL 4 15 24 21
PFPCENT 1 ~ 7 6 ~ 4 10 ~ P 8 ~ 9 2e

) '- AV SPO 7eo 7 1 10 ~ 6 9 ~ '2 7 ~

AVFRAGE SPFEO FOR THTS TABLF FOUALS
HOURS IN ABOVE TABLE MI~H'VARIAE)LE OIRECT ION =

)

) SPEFO(HPH) N HNF NF Et)E E ESE SE SSE S SSW SW HSM H MNM 'W NNM TOTAL PERCEHT GEO HEAR
EFO LRF RI

o o o o o o a a o o o oa aoo
0 0 1 0 0 2 0 2 1 17 7 ~ 2 2 ~ 69 l0

10 7 6 5 5 3 3 2 .4 8 62 26 ~ 3 5 F65
,1 .,1 . „8 3. 17 11 9 9, 10 .7 121. 51 ~ .3 10oaiL

0 0 D 0 0 2 5 7 8 D 29 12o3 14 ~ 53
0 0 0 0 0 0 4 1 ? 0 7 3 ~ 0 21 ~ 3"L
o o o o o o o o o o o o.-o o.aa
a . o o .. o ..o .a o o, o...o o D..o o,.oo l.5,0ii 8 - 14 9 22 16 '. 23 '9 26 16 236 0 ~ 0 7 ~ 45

4e7. 3 ~ 4 5e9 3 ~ 8 9 ~ 3 6 ~ 8 9 7 8ei 11eo 6 ~ 8 100 0~ ~ ~ ~ ' e, ' . '

5e6 5 ~ 9 Dei 7 ~ 2 9eo 10 ~ 0 12 ~ 4 12 ~ 5 11 ~ 2 7 ~ 5



9 I"
I

Table 3. 1-4
Page 39 of 48 I

HnffTH OF OCTMER 1975

JOINT FREOUEt)CY TAt)LES OF MINO SPEEO ANO OIRECTXOtl
FOR TFHPFRATURF PIFFFFFNCE(OEG F/100FT) GRFATFR THAN - 3 BUT LFSS THAN OR EQUAL TO

SITE COOK
PERIOD OF RECORD, FRDH 7505 0101 .TO 76043024

SPEED ANO OIREDTION FROM 50FT LEVEL
TFHPERATURE OIFFERE'tCE BETMFEN 180FT ANO 30FT

SPEEO HEASlREO AT.5DFT AOJUSTFO TO 33FT

~ 8
REOUEST NUHBER 607-14

„MIND ) IRF,CTION,

SPFEOtHPH) N NNF NF ENF E ESE SE SSE S SSM SM MSM M MNM NM NNM TOTAL PERCENT GEO HEAR
SPO l HPH)

9 cALH 0 0 0 0 0 0 0 o - 0 0 o 0 0 0' 0 o a.o o.oa
CALM+ - 3 ~ 5 4 4 1 2 2 .0 0 0 0 1 1 1 1 0 2 1 20 7 ~ 9 2 14

3 ~ 6 -, 7 ~ 5 0 2 7 14 . 14 2 8 13 Zi 10 6 0 2 . 7 4 0 110, 43r7 5 ~ 88

0 7 ~ 6 '12 ~
'5 2 1 1 7 4 0 0 11 9 9 50 12 .0, 5 4 0 115 45 ~ 6 9 ~ 27

12 ~6-185000000000D0600107
18 ~ 6 - 24 ~ 5 0 P 0 0 0 0 D 0 0 0 0, 0 0 0 0 0 0 0 ~ 0 noon
24.6, - 32 5 0 l 0 0 n 0 0 , 0 0 n 0 0 ' 0.. „ 0 0„.. 0. 0.0 noon8
32m 6+ 0 C 0 0 0 0 0 0 - 0 0 0 0 0 . 0 0 0 0 0 ~ 0 0 ~ 00

TOTAL. - . 6 ... 7 . 9 23...20 2 8 24 30 ..20 57 19 3 12 ii 1 252 0 ~ 0 6 ~ 15
PFRCENT 2 ~ 4 2 ~ 8 3 ~ 6 9 1 7 ~ 9 8 3,2 9 ~ 5 11,9 7,.9 22,6 7 5 1 ~ 2 4 ~ 8 4,4,4 100 ~ 0

AVSPD 4 ~ 7 3+7 5 ~ 7 .ei8 6+3 6 5 57 7i3 7+a 7 2 92 10 6 5 7 0 75 2 ~

AVERAGE SPEED fOR THIS TABLE Fnl>ALS 7 5
9 HOURS IN ABOVE. TABLE MITH VARIABLE OTRFCTION = 0

JOINT FREQUENCY TABL=S OF MIND SPEEO ANO OXR CTION
FOR TEHPFRATURF OIFFFPENCElOEG FiionFT) GREATER THAN ~ 8 RUT LESS THAN OR EQUAL TO 2 ~ 2

S IT-" COOK
'ERIOD OF RECORD FR)H '75050101 TO '6043024

SPEED AND OIRE TION FROH 50FT LEVEL
TFHPERATURE DIFF ERE'tCF BFTMEFN 180f T ANO 30FT

SPEEO HEASlREO AT 50'FT AOJUSTFO TO 33FT

MIND OIRECTION

REOU EST NUHBER 607-1 4

Q SPFEO {HPH) N NNF NE EtlE E ESE SE SSE S SSM SM MSM M MNM NM NNM TOTAL PERCENT GEO t.EAN
SPO(HPH)

0 0 0 ~ 0 0 F 00
0. 4. 6 ~ 6...„3 ~ 25
0 52 85 ~ 2 5+59
0 5 8 ~ 2 ..8 ~ 43
0 0 0 ~ 0 0 ~ 00

0. D.t 9 0 +,00
0 0 Don 0 ~ 00
0 .0 0 ~ 0 0 ~ 00
a e 1 o.' s.4'8
0 .100 ~ 0
0

4,
3

S

GAL H o o o o a a o o o o o o o o o

Q .CALM+- .3es ..0 0 0 .,n..., 1 2 0,0 ... 1 0 0 0 0 0 036-7500204126313660000
7 e -12.5.. o ..0 n, o 3 o 2 a o n o o 0 o o

0 12e -ias o 0 n,o o o o o o 0 o 0 o o o

24 ~6-32500000000000000.0
CO» 32 ~ el .....„0 ...l' 0 0 0 0 0 0 0 0' 0 0 0

TDTAL '0 '
2 o 8 14 . 8 3 14 6 e o o o o

..PFRCFNT .. 0 ~ 0 0 0 3 3 0 ~ 0 13 ~ 1.,23 ~ 0 13,1 4 9 23 ~ 0 9 8 9 ~ 8 0 ~ 0 0 ~ 0 0 ~ .0 0.,0 0 ~i
6 'v spo '.o '.o 4'.9 o.o e.7" s.7 e.a'.4 . s.i e.o e.o a.o o."o o.o o.o o.

AVFRAGF SPFFO„FAR THIS TABLF, EAUALS 5 8
HOUPS IN ABOVE TABLE MXTH VARIABLE AXRFCTION = . 0



Table 3. 1-4
.Page 40 of 48

HONTH OF OCTOBER 1975

JOINT FREOUENCY TABL-"S OF MINO SPFEO ANO OIR CTION
F08 TFHPFRATURE BIFFERE Nc~ to EG „F/ iooFT). GREATER THAN .. 2 2

. S IT= COO'K

PERIOD OF RECORO FR)H . 7505 0101 TO „, .76043924
SPEEO ANO OIRE TION FROH 50FT LEVEL

TfHPFRATU+E~IFF fRE/PE .BEJMEQ) 180FT gg)~QFT

.SPEED HEASUREO.AT,50FT AOJUSTEO TO 33FT

MIN O..Q IRE CT.ION

REOUEST NUHBER 607-14

I.
~

g

)Q
r,

SPEFO (HPH) N NN

) CALH 0
CALM' 3 ~ 5 0

... ~ . ~ 0...3 6 - 75
) 7 ~ 6 - '12 ~ 5 0

12r 6 - $ 8+5 0
18 ~ 6 - 24 ~ 5 0
24 ' - 32 ' 0
32 ~ 6+ 0

TOTAL „. 0
PEPCENT 0~0 0 ~

Av spo oe0 0)
AVERAGE SPFEO FOR THIS

) „HOURS IN.ABOVE TABLE MI

F NE ENE E ESE Sf SSE S 'SM SM MSM M MNM NM NNH TOTAL PERCENT. GEO
HEAh'PO

l HPH)

0 0 O 0- a 8 O 0 o 0 0 0.. 0 O..a 0 .0.0 G..o

0 0 1 0 0 0 0 0 0 0 0 D 0 .0 0 1 i+9 3 ~ 25

ia, 8 .9, 5, a. 0,, 0 0 ...0...0 43 .sir.i .r 240 „0 „„1 P 5 .. 0 8,,„0.
0 0 0 1 5 0 0 0 ~ 0 0 3 0 0 0 0 9 17+0 9 ~ 26
0 0 Q Q 0 0 0 0 0 0 0 0 0 ~ 0 Q .Dr D D.i.QO

0 o o o o o o o o o o o o o o o 'oo oao
n o . o o 0 o,o o o 0 0 0 0 D..o. o oo,coo I

0 0 0 0 0 .0 0 0 0 . 0 0 0 . 0 0 0 0 D ~ 0 0 ~ 00

0 0 2 6 ~ 1D 10
'

. 9 -5 0 3 0 0 0 0 53 ~ 0 ~ 0 5,59
0 0 ~ 0 L ~ 8 jie3 18 ~ 9 18r9 l5ri 17 0 9 ~ 4 0 ~ 0 5 ~ ? 0 ~ 0 D ~ 0 0 ~ 0 0 ~ 0 100 ~ 0 l

o,o 3.7 5.? ?.3 5.s 4.8 5.0 6.2,o.o 10.8 o o — n a o o o,o
TABLF. EOUALS 6 ~ 0 n

TH VARIABLE.OIRFnCTION:.=.....0 .

)n

UTiLlP/'ETVJORX O>~ AiMLRICA



Table 3. 1-4
Page 41 of 48

HON TH OF t{OVEHDER 1975

JOItlT FREOUEtlCY TABL.:S OF MIND SPEEO ANO OIRECTION
FOR TFHPEPATURE OIFFEREt{CE (O=G F/100FT).LFSS THAt{ OR EOUA{ TO -1 0

S IT= COOX
PFPIoo 0F REGDRo. FRD{{ .. 75050101 .T0„76l}h302{L

SPEED ANO DIRECTION FRO'H 50FT LEVEL
T<HPERATURE QIFFER'+4{CE {)QTMT.EN 1/OFT PhID 30FT

SPEED HEASUREO )7..50FT AOJUSTEO„„TO 33FT

MIN0 DIRECTION

REQUEST NUMBER 607-14

S{NFFO(HPH) N NNF NF ENE E ESE SE SSE S SSM SM MSM H IINN Hll NNN TOTAL PERCENT GEO HEjlll
NPOIIIPHI

0 0 1 5 ~ 6 2.70
3 ), 2„ 0 0 0 0 7 3 8 ~ .9 4 ~ 2.5

0 1 1 0 0 4 0 6 3 3 ~ 3 9 ~ 6 8 (

0 0 2 0 2 0 0 4 22 2 30II
0 0 0 0 0 0 0 0 0 ~ 0 0.00

.0 0 0 0. '
0 .0 0 0 ~ 0 000.0 (

0 0 0 0 . 0 0 0 D 0 ~ 0 0 ~ 00
3 2 5 0 2 4 0 18 0 ~ 0 6 15

16 ~ 7- 11 ~ 1 27 ~ 8 0 ~ 0 iioi 22 ' 0 ~ 0 100 '427707

~ ~

) CALH 0 0 0 D 0. 0 0. '0 . 0

CALHt -3 ~ 5 0 0 0 0 0 0 0 1 0

306 -., 7 ~ 5 .. 0 0 0 0 0 0 0 0 1

) 7 ' - 12 ' 0 0 0 0 0 0 0 D 0

12 ~ 6 - 18 ~ 5 0 0 0 C 0 0 0 0 D

io;e - 24'.S O 0 O O O O O 0 O

) 24 ' - 32 ' =0 0 0 0 0 0

32 ~ 6+ ' (0 0 0 0 D 0 0 0

TOTAL 0 0 0 0 0 0 0 1 1

PFPCFNT 0 ~ 0 0 ~ C 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 Do 0 '5 ~ 6 56 6
AV SPO 0 ~ 0 0 ~ 0 040 0 ~ 0 0 0 0 ~ 0 Ooo 2 7 366

AVFRAGE SPFEO FOR THIS TABLF. FOUALS 8 ~ 2
) HOURS IN AAOVE TABLF, llTTH .VARTARLE .OIRECTION .= 0

JOINT FREOUENCY TABLES OF MIND SPEED, ANO 0IR~CTTON
FOR TE'HE'FRATURF OIFFERFNCE (OEG F/100FT) GREATER THAN -1 '0 BUT LFSS THAN OR EQUAL TO

"SIT= COOX
PERICO OF RECORD FR3H 75050101 TO 76043'324

SPEED ANO DIRE T ION FROH 50FT L.EVEL
T'EHPERATURE DIFFERENCE BETMEEN 180FT ANO 30FT

SPEED HEASUREO AT 50FT AOJUSTEO TO 33FT

MIND OIRECTIO{{

7
{

REOIIE~TNUH PR 607-6 Ij- ~ 9
(

SPEEO(HPH) N NNF tlF ENE E ESE SE SSE S SSM SM MS'M W MNM NM NNM TOTAL PERCENT GEO HEAN

~PO ( HF.H)
CALM O 0 O O O O -.O 0 O O O O O O O . O O OO OOO

.CALM+.- 3 ~ 5 ...0 .0 .. 0 .. 0 ., 0.. 0 .0 0 ...0 0 0. 0 0 0 0 .D, 0..0 ~ 0 0 ~ 00
3 ~ 6 - 7 5 D 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 D 0 0 0 ~ 0 0 ~ 00
7 ~ 6, - '12 ~ 5 0. DT, . 0 1 0 0 0 0 D 0 0 0 0 0 0 0,1.100 ~ 0 9 ~ 01- ~

12 ~ 6 - 18 ~ 5 0 (0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 ~ 0
'

~ 00 (

2446 - 32 5 0 C 0 0 0 0 0 0 0 0 0 ' 0 0 0 0 0 000 0.00
32 ~ 6+ . 0...0, 0 0..0. 0 0 0 ..0 0 0

'
O {) O 0 0 .0. O. 0 ~ Oo (

TOTAL 0 0 0 1 0 0 . 0 0 0 0 0 0 0 0 0 0 1 0 ~ 0, 9 ~ 01
.PERCENT . 0 ~ 0 0 ~ 0 D ~ 0 10060 0 ~ 0 0 ~ 0 0 ~ 0 0,0 Doo 0 ~ 0 Ooo 0 ~ 0 0 0 0 ~ 0 0 ~ 0 0 ~ 0 100 0~, ~ ~ ~ ~ ~ o ~ 0 ~, ~ ~.,o... ~

AV SPO 0 ~ 0 0 ~ 0 0 ~ 0 9 ~ 0 0 ~ 0 0 ~ 0 Doo D ~ 0 0 ~ 0 D ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 . 0 ~ 0 0 ~ 0
AVfRAG/ SPFE,O FOR.„'fl{TS .TARL,P,'{)UALS „9 0

Vl
HOURS IN ){ROVE TABLE MITH VARIAPLE OIRFCTION = 0

)
4

S 7



Table 3. 1-4
Page 42 of 48

Hot)TH OF NOVEHBER '1975

JOINT FREOUFNCY TAOL=S OF MIND SPEED ANO DIR=CTION fEOUEST NUrOER 607" 14

...FOR TF!1PFRATURF PIFFFFFHCE(OEG F/100FT) GRFATER THAN - - ~ 9 BUT LESS THA)> OR EOUAL TO - ~ 8

S IT= COOK
PEPIOO OF RECORD FR3H. 75050.$ 01 T0„.,760/3024

SPEED ANO DIRE T ION FROH 50FT LEVEL
~ TF,HPERATURE PIFFEOKQ)CE, QQTHE;E~PI}„F~Aj}~Q~F

SPEED MEASURED AT. 50FT.,ADJUSTEO TO 33FQ

MIND BISE.CTION„
5

EPfFIIIHPHI M Mff MF FMF, f,EEF Ef ~5~ SE~M~M$4 II MEH~~MIEJQIOLZEBOENT QEQ HEIM
SPOt'rPH)

8 CALH 0 C n o o 0 o o o o n 0 - 0 0 0 0 0 0.0 0 .00
CALM+ - 3 ~ 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 ~ 00

3 ~ 6..-. 7,65... 0 0, .0,„0 ..0 0, 0 0 0 0 0 0 O. 0 0 '. 0. 0 ~ 0 0!0„0
8 7 ~ 6 - '12 ~ 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0. 0 ~ 00

12 6 .- 1'8 5 0 0 0 0 0 Q. 0 0 0 0 . Q 4 9 Q Q 0 Q „.0 ~ 0 O~.Q.0

18 ~ 6 - 24 ~ 5 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 ~ 0 oooo
0 „24 ~ 6,- „32 ~ 5, 0, „O....O...,.0, . O ...O,... O .O... O. O . O. '...O..... O.. O O....,O .O ~ O .O. ~ 0O

32 ~ 6+ 0 6 0. 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 ~ 0 0 ~ 00
20FIIL 0 0 0 0, 0 0, 0 0 0 0 . „0 0 0 0 0 0 0„0 0 O.,U

to) PERCENT 0 ~ 0 0 ~ P 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 oo 0. 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 060
IIO EPO 0 ~ 0 0,0 O,ll 0.,0 „0,0,0 0~.0 0.6 0 0 0 II Qdl

AVEPAGE SPEED FOR THIS TABLF FOUALS I
9 HOURS IN aBOVE TABLE MITH.VARIant.F OIRFcTIoN = 0

JOIN.T FRE.QUENCY Tat)L=.S OF MIND SPEED„ANO DIR"CTION R~O~UST NUHBFR 60~ 4

FOR TEMPERATURE t)IFFFFENCE tOEG F/100FT) GREATER THAN - ~ 8 BUT LESS THAN OR EQUAL TO - ~ 3

S IT= COOK*
PERIOD OF RECORD FROH 75050101 TO 76043024

SPEED AND DIRE TION FROO) 50F.T.LEVEL
TEHPERATURE OIFFEREQ)CE BETMEEN 180FT ANO 30FT

SPEED HEASlREO iT 50FT ADJUSTE)) TO 33FT

MIND )IRECTION

SP EEI) tHPH) tt NtiF NE ENE E ESE .SE SSE S SSM SM MSM H XNW NM NNM TOTAL PERCENT GEO HEAR
SQD.( riP Ll)

CALM 0 0 0 0 0 0 0

CALH+ -. 3 5 ... 0... „1 ....0 . 0 '.0.. 1 ...0
3 ' - 7 5 1 l'. 0 7 15 io 2
7 ' ,- %2 ' . 5 0 .. 5 „.. 9 . , 4 , . 8 1

12 ' - 18 ' ii 3 1 0 2 2 0

8 ~ 6 - 24 5 12 4 0 0 0 0. 0

24 ~ 6 - 32 ~ 5 5 t1 0 0 0 0 0

» '32 ~ 6+, 0 0 0 0 0 0 0

TOTAL 34 8 6 16 21 21 3
PERCFNT 10 ~ 2 2 ~ 4 1 ~ 8 4 ~ 8 6 ~ 3 6 ~ 3 .. ~ 9

6 'V SPO 17o6 16 ~ 2 10 ~ 9 7 ~ 9 7 ~ 6 8 ~ 3 8,4
AVERAGF~PEEO FOR THIS TABL'g fAt)ALS $ 2 6
HOURS IN ABOVE TABLE MITH VARIAE)LE OIRFCTION = 0

0 0 0 0 0 0 0 0 0 0 060 0 ~ 002,12'.082 ~ 4 2 ~
1

0 .,0..... „1 ..0." ..0...,... 1 .2 ' 8

3 7 15 9 10 2 1 1 0 83 25 ~ 0 6 ~ 01
10 „,5 6 19 14, 6 7 . 10 ...2 iii 33 ~ 4 9 ~ 6

0 0 0 9 12 26 6 4 2 78 23 ~ 5 15 ~ 345~ 0 &5 2..5 20.. 2II
0 0 0

'
0 14 0 0 1 20 6 ~ 0 28 ~ 630„0 0 0 2 5 0 0 0 2 2 ~ .30

13 ~ 12 22 37 40 61 15 18 5 332 100 ~ 0 9 ~ 22
3 ~ 9 366 6 ~ 6 iioi 1260 1864 4o5 5 ~ 4 1 5 100 ~ 0

93 7,6 6 ~ 4 10 ~ 0 119 204 116 108 153



Ta,ble 3. 1-.4

Page 43 pf 48
MONTH OF NOVEHBER 1975

JOINT FRFQUFNCY TABL=S OF HIND S0'EEO ANO DIRECTION
,FOR TFHPFRATURF P?FffPFNCE lOFG,,F/100FT) GREATER THAN„. - .3...BUT. LESS. THAN OR EQUAL TO,8

SIT= COOK
PFRIOO.OF RECORD .FR3'l . 75050101 .TO .„?604i37?4

SPEED ANO DIRE TION FROM 50sT LEVfl.
TFHPERA'fOQE DIFF jRE/C< AQJHQFN 18lU'T Ah~3+FT

SPEED HEASIREO 4T 50FT ADJUSTED TO 33FT

REQUEST hUPBE R 60?-14

HIND 3IRF.CTION
I

SPEFO lHPH) N NNF NE ENF E ESE SE SSE . S SSH SW HSM H HNM NM N)lk TOTAL PERCENT G$ 0 HEAN
SPOl MPH)

) CALM 0 l 0 0 0 '0 0 0 0 0 0 0 0 0 0 0 0 D.a. 0.00 . 4
CALM+ - 3 ~ 5 0 0 0 1 1 0 0 2 3 5 3 3 4 3 4 1 30 ii 6 2 ~ 48

3 ~ 6 - 7 5 0 l' 1 0 0 1 4 6 6 12 .21 21 5 4 2 0 '3 32 0 . 5.26
? ~ 6 - 12 5 0 1 0 0 1 0 11 15 11 8 28 26 2 0 1 0 104 40 ~ 2 9 ~ 44

00 ~ 0 -!II 0 0 ! 0 0 0 0 0 0 0~ 0 00 0 ~ 0 0Z Qf R 00 00
18 ~ 6 - 24 ~ 5 0 0 0 0 0 0 0 0 „0 0 0 0 0 0 0 0 0 0 ~ 0 0 ~ 00
24.6 - 32.5 0 c n 0 0 0 0 0

'
o o a 0 0 o 0 0 0.0 0 .Da

32.'6i — '
c 0 0 0 0 0 0 0 0 0

'0
0 . 0 a 0 0 D.a 0 .Da

TOTAL .. 0.. 2 ..1 ... 1 4. 2 . 21 29 26 26 . 60 61 ii 7 ...7 .1 259. 0.0 ...6+19
PEPCENT 0 ~ D ~ l0 4,4 1 ~ 5 ~ 8 8 1 ii 2 10 0 10 ~ 0 23 ~ 2 23 6 4 2 2 ~ 7 2 7 ~ 4 100 ~ 0

AV'SPO 0 ~ 0 13 ~ 0 6+5 3 ~ 2 iao6 9 ~ 7 10 ~ 4 9 3 9+4 6 1 84 8 7 4 7 45 4 ~ 8 3 ~ 2~ ~ 0, ~ t, 0 ~ f ~ ~ ~

AVERAGE SPFEO FOR THIS TAALF EQUALS 8 ~ 3
) HOURS IN ABOVE TABLF MTTH VARIABLE DIRECTION = 0

l

POINT FREQUENCY TAAL=$ OF HIND SPEEO ANO DIRECTION
FOR TFH~FRATURE OIFFEFE>lCElOEG F/100FT) GREATER TH4N ~ 8 BUT LESS THAN OR EQUAL TO

S IT= COOK
PERIOD OF RECORD FR3H 75050101 TO 76043024

SPEED ANO DIRE TION FROM 50FT LEVEL
TEHPFRATURE DIFFERENCE BfTMEEN 180FT ANO 30FT

SPEFO MEASURE 0 4T 50FT AOJUSTEO TO 33FT

HIND 3IRECTISI

REQUEST NUMBER 607 1 4
2 ~ 2

) SPEED lHPH) N NNF NF ENE E ESE - SE SSE S SSM SH HSM H MNH NH NNM TOTAL PERCENT GEO MEAN

~P.O t.HPW
CALH 0 c 0, 0 0 0 0 0 0 . 0 0 0 0 0 a 0 0 00 000
CALM+ - .3+5.....0 l0 0 0,. > 1, 0 . 0 . 0 ..2 . 1..1 ? 1 0 1 0 9 13.0 .2 ~ 83 l

3 ~ 6 - 7 ~ 5 0 C 0 0 1 5 6 7 8 11 8 4 2 0 0 0 52 75 ~ 4 5 ~ 6?
,7 ~ 6.. 12 ~ 5„0 0 0 .. 0,, 0 „i. ' 1 '0 2 2 0 1 0 0 0, ?. 1001 8 ~ 23,
12 6 - 18 ~ 5 0 0 0 0 0 0 0 0 0 0 0 1 ~ 0 0'' 1 1.4 13 ~ 00 l
iao6 24~5 0 O 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 ~ 0 0000
24 ~ 6 32 ~ 5 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 ~ 0 . 0 ~ 00

)0 32.6+ .... 0 0, 0 o 0 0 . o .0. 0 o .0 a 0 0 0 ..0...,0 .0,0, 0,.00
TOTAL . 0 C D C 2 6 6 8 10 14 ii 7 4 0 1 0 69 0. 0 5.20

PERCENT 0 ~ 0 0 ~ 0 0 ~ 0 0 0 2 ~ 9 8 ~ 7 8,7 11 6 14,5 20 3 159 10 1 5,8 0 0 1 ~ 4 0 ~ 0 100 ~ 0
) 0 AV SPO 0 0 0 l0 0 0 0 0 ' 5 6 5 5 4 5 9 4 8 6 4 6 4 5 9 4 ~ 7 0 0 2 4 0 0 l

AVFRAGg'PEED FOR /HAS„TARl,f'OUALS „
5,8'OURSIN 'ABOVE TABLF. HITH VARIABLE DIRECTION = 0

j
00 ~ f



D
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Table 3. 1-4

Page 44 Of 48
HOt)TH OF NOVEHg)Pt 1975

JOINT FREQUENCY-TABLES OF HIND SPEEO ANO OIR-".CTION
FOR TFHPE'RATURE.OIFFERENC= lOEG F/100FT) GREATER THAN„g 2

S! T. COOK
PQPIOO OF RECORD FRDH 75050101. TO ...?60$ 3021L

SPEED ANO DIRECTION FROH 50FT LEVEL
TFHPERATURE OIFFERE'VCE BETMFFN 180FT ANO 3DFTS

SPFEO HEAStRED hT 50FT AOJUSTEO TO 33FT

HIN,O. 0 I„REC.T.IM,

REQUEST NUHBER 607

gi

SPEEO(NPNI N NNF IIF FIIE E ESE SE SSf~ SSN EN NSM II IINII llll Ntlll TOTAL PERCENT GEO
HEAR'PO

(HPH)
5 CALH o 0 a o o o 0 n .,o o .o o o o o . o a oo, ooo

CALH+- 35 0 0 0 0 0 a 0 0 . 1 0 0 0 0 0 0 0 1 24 3 25
3.6 - 7.5 0 r 0 a 0 2 z 4 14 13 1 1 0 0 0 0 38 92.7. 6.0,14

5 7 . 6 - 12 5 0 0 0 0 0 0 0 0 0 1 1 0 o a
'

D 2 4 9 8 12
12 ~ 6 '18 ~ 5 0 0 0 0 0 0 0 D 0 0 0 0 Q 0 0 0 0 0. ~ .0 C.ono
18 6 - 24 5 0 0 D 0 0 D 0 0 0 0 0 D o a o, o o o.'0 o.oo

D 24 ~ 6.- 32 ~ 5, 0 0, .0 „„„0 ... 0 0 0 .0.. „0 ..Q. 0.. 0 .0 .0 ...0...0.,0 .0 ~ 0 . 6 ~ 0.0

32 ~ 6t 0 0 0 0 0 0 0 0 0 0 0 0 0, 0 0 0
'

0 ~ 0 '
~ 00

TOTAL . „. „D...t'„„.,„„0„...0 . 0...,2...3 .4 .15. 14 ...2 „....1 0, 0... 0,0.. 41.. 0. O. '.,,E:..6
P RCENT 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 4 ~ 9 73, 9 ~ 8 366 341'9 2 ~ 4 0,0 D ~ 0 0 ~ D 0 ~ 0100 ~ 0

All SPO . O O O,P O,g, R,O Q,R E~~ ~g .g Ti -5+ S.O~,.T~O O IL 0 Jl~
AVERAGE SPEEO FOR THIS TABLE FOUALS 6 1 g

5 .. „, HOURS..I N ABOVE TABLE WITH VASTAE)LE OIPFCjlON = .. „.„0.

I



Table 3. 1-4
Page 45 of 48

HONTH OF OECEHAER 1976

JOINT FRFQUENCY TABL S OF HIND SPFEO ANO OIR CTION
FOR TEHPEPATURE OIFF"REtlCE (O=G„F/),DOFT) LFSlo. THAN OR EQUAL TO -1 ~ 0

S IT= COOK
PERIOD OF RECORD FF)0I .. 75050101 TO ?6043024

SPFEO AtlO DIRE"TION FROM 50FT LEVEL
TgHPER~AT RE OIFFEREVCE.,BFTMEEN $ 80FJ A/0. 3DFJ

SPEED HEASlREO 4T 50FT, ADJUST/0 TO 33FT

MIN 0 3 I Ro 6 CT IOII

REQUEST NUHBER 607-1 4

'oe

or

SPEFO(HPH) N 5INF NE ENE F. 'SE $ E Sgg S SSM SM MSM M

) CALM 0 0 0 0„0 0 0 0 .0 0 D„D
CALM+ - 3 5 0 n 0 ' 0 0 0 0 0 0 0 0
306 -. 7 5„.0.. 0- ..0 „0,.0 0 0 0 0 D„..a 0

.I} 0 . 0 0 0
'

010,0-245000000000000
) 246 -325...0,n o o,o 0,0, o 0 o o 0

32 ~ 65. 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL ., 0 P 0 0 ..0 ...,0 0 .. 0 . „,0...,.0 ..„0 .,0

) pERcENT '.o o.n o.o o.o o.'o o.'o o.o ''.o "o.'a o'.o o."o o.'o o ~

AV SPO . 020 0 0 0,0 0 (} 0 0 0 g O,j} 02.I} t} J} (t~g D.q.0 g.~l}2
AVFRAGE SPEEO FOR THIS TABLF FOUALS I

) H0URs IN AAovE TABLE wITH vARIADLg,llIREcTIDN= ~ 0

MNM NM NNW TOTA~PERCENT GFO Hc At
SPO(HPM)

o o 0 o o oo,ooo00000000 ~ 00
0 0 0 0 0 0 ~ .0. 0 ~ 00
o o o o o ao oao0000000 ~ 000

0 0 0 0 0 0 ~ 0 0 ~ 00
0 ..0 0.. 0.„0 .. 000 0 ~ 0.0

0 . 0 0 0 0 0 ~ 0 0000
0 0 0 0 0 OO ~,,oa
0 000 0 ~ 0 DE 0 0 ~ 0 I

050

JOItlT FRFOUENCY TABL=S. OF, MIND SPEQA AN(} OIR CTION
FOR TFHPFRATURF OIFFEPENCE(OEG F/100FT) GREATER THAN -1 0 BUT LESS THAN 0

SIT= COOK
PERIOD OF RECORO 'FR)H ~ 75050101 TO 76043024

SPEED Atla DIRECTION FROH 50FT 1.EVEL
TEHPERATURE BIFF ERE4}CE BFTMEEN 180FT ANO 30FT

SPEED HEASUREO AT 50FT AOJUSTEO TO 33FT

MINO DIRECTION

„I

R EQUAL TO - ~ 9
I

SPEED(HPH) N 'INF tlE ENE E ESE SE

CALM O ( 0 O O O O

CALM+.-. 3.5 . o n 0 . 0 .o o, .o
306 -, 7 ~ 5 0 n 0 0 0 0 0

7 ~ 6 - 1'2~5 . 0 . 0 0 .„0 0 0 0

12 6 - 18 5 0 C 0 0 0 0 0

ia 6, - 24 5 0 n 0 0 .0 0 0
24 ~ 6 - 32 ~ 5 0 0 0 0 0 0

32.6+ 0 (' D 0... 0, „. 0„
TOTAL 0 0 0 0 0 0 0

PERCENT oo on oo oo ao oo oo
(I 'V SPO o.o D.n o.o o.o o.a o.o o.o

AVFPAGE 'SP'EfO FOR THIS TAI}LF <OVALS...19 ~ 4
e ~ HOURS IN ABOVE TABLF MITH VAPTABLE OIRECTION = 0
e

h

3

5

SSE S

0
0
0
0
D

a
0
0
0

0 ~ 0
0 ~ 0

SSM SM HSM M MNM .NM NNM TOTA(. PERCENT GEO HEAN
SPO ( HPW)

0 0 0 0 0 . 0 0 0 0 000 0 ~ 00
0„- 0 0 0 0 0 .0 ..0 0 ~ 0 0.-00 0

0 D 0 0 0 0 0 1 1 701 3461
0 0 0 0 0 0 . 0 ...D,,a 0 ~ 0 0 ~ 00
0 0 0 0 0 0 5 0 5 3507 16 ~ 73
0 0 0 0 0 ~5 5 .5 .3522 21 10
0 0 0 0 0 0 3 0 3 21 4 25 ~ 53
o o a o o 0 o o o oo ooo
0 0 0 D 0 0 13 1 14 0 ~ 0 15 ~ 06
0 020 0 ~ 0 0 ~ 0 050 0~0 92)9 701 10050
0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 20 ~ 6 3 ~ 6

00
02



r .
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Table 3. 1-4
Page 46 of 48

HON TR OF DECEMBER 1976

JOINT FREQUENCY TABL=S OF HING SPEEO ANO OIRECTION
FO'R TFHPFRA7URF OTFFFPEIICE(OEG F/100FT) GREATER THAN „-~ 9 OUT LESS THAN OR EQUAL

SIT= COOK
PFRIOO OF REOtlR~ FR30 ?5050101 TO ?6043'004

EPEEO ARll llIRE TIER FROM 50FT LEVEL

SPEED HEASUREO 4T 5 OFT AOJUS TED TO 33FT

TO - 8
REQUEST NUHBER 607-14

CALM 0 0 0 0
CALM+ - 3 ~ 5 0 0 0 0

3 ~ 6 -. 7 ~ 5. 0 0 0 0
7 ~ 6 - 12 ~ 5 0 0 0 0

12 ~ 6 - 18 ~ 5 0 0 0 0
18 ~ 6 - 24 5 0 IE 0 0
24 e - ~2 s 0 0 0 0
32 ~ 6+ D 0 0 0

TOTAL 0 P 0 0
PFRCENT 0 0 0 ~ 0 0 ~ 0 0 0 0 ~

AV SPO 0 ~ 0 0 ~ 0 0 ~ 0 0 ~ 0 D ~

AVFPAGE SPFEO FOR THIS TABLE FAUALS
HOURS IN ABOVE TABLF, MTTH VaRIABLE OZRFCT

0 0 .0..0
0 0 0 0
0 0 0 ~ D

0 ~ 0 0 0
0 0

'" 0 0
0 0 0 0
0 0 0 0
o o a o
0 0 0 0
0 0 ~ 0 040 0 ~ 0
0 0 ~ 0 0 ~ 0 0 ~ 0

I
ION

0
.

0 o
0 0 0
0 0
0 0 0
D 0 0

o 0 0
0 0 0

D 0 0
0 0 0
0 0 0

0 0 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0, 0

0 0 0 0
'

0
0 ~ 0 0 ~ 0
0 ~ 0 0 0

0 ~ 0 0 ~ 0 0 ~ 0, 0 ~ 0
0 ~ 0 050 0 ~ 0 0 ~ 0

HINO ')IRECTION
&

SPFEO (HPH) N NNF NF ENE E ESE S f SSE S SSH SH HSM W HNM NH NNM TOTAL PERCENT
GEO.„HEAIE'PO

I MPH)
0 o o. a ~ o, 0 ~ oo
o o o 0 o' oo
0 0 a o ~ o 0 ~ ao,
0. 0 0 0 ~ 0 0 ~ 00
0 0 0 0 ~ 0 0 00
0 0 0 0 ~ 0 0 ~ 00
0 0 0 0 ~ 0 0 ~ 00
0 D 0 0 ~ 0 0 ~ 00
0 0 0 0 ~ 0 0 ~ 00

ohio ohio o.a
0 ~ 0 0 ~ 0

SPEED (HPH)

JOINT FRFQUENC Y TA BL=S OF MINO SPEFO A NO. DIRECTION ~ REQUF ST~NUN Eg 60~ 4
FOR TEMPERATURE OIFFERFNCE tOEG FiiOO'FT)

~

GREATER THAN - ~ S OUT LESS THAN OR EQUAL TO - ~ 3
"SIT= COOlC

PEPIOO OF RECORD FR H 75050101 TO 76043024
SPEEO ANO DIRE TION FROM 50FT LEVEL

TEMPERATURE DIFFERENCE BETMEEN 180FT ANO 30FT

SPEEO HEASUREO 4T 50FT AOJUS TED TO 33FT

HIND DIRECTION

N NNF NE ENE E ESE SE SSE S SSH SH HSM W HNH NM NNH TOTAL PERCENT GEO MEAN~PO Irl El
CALH 0 0 0 0 0 0 0 0

Q,,CALM>,.-.. 3. ~ 5 ..3 „, 0,... 7 ....3 ..., 11 .. 4, 5, .6 .,1
3 ~ 6 - 7 ~ 5 7 5 5 4 15 9 5 10 1

7 ~ 6 - 12 ~ 5 23 IE 20 20 26' 10 5
5 12 ~ 6 - 1S ~ 5 4 7 15 0 6 13 2 0

cs e - 24 5, 0 I' o o 1 0 0
24 ~ 6 - 32 ~ 5 0 f 0 0 . 0 0 0 0

5) 32 ~ 6+ . O 0, O .a... O ..O .. 0 O

TOTAL 37 20 42 27 58 32 .22 21 2
PFRCENT 7 7 4 ~ 7 8 7 5 6 12 1, „6 ~ 7 4 6 4 4 4 ~

I) — AV SPA 9 ~ 1 11 ~ 3 ii~ 4 S ~ 5 8 ~ 3 10 ~ 3 70 6 5 ~ 7 4 ~

AvFRAGE sPFEQ„.FQR./Has TABLF.. FAUALs iO ~ 3
HOURS IN ABOVE TABLF MI~H VARIABI.E OIRFCTION = 0

0 0 0 0 0 0 0 0 0 0 ~ 0 0 ~ 00
1 3 1 0 0 0 3 1 .53 ii~ 0 .2 ~ 58
2 7 2 3 3 1 3 3 94 19 ~ 5 5 ~ 18
0 4 25 ii 19 - 9 13 4 202 42 ~ 0 10 ~ 05
0 0 1 3 17 16 22 1 107 22 ~ 2 15 ~ 42
0 0 0 0 5 3 " 10 0 19 4 ~ 0 20 ~ 11
0 0 0 0 4 0 0 0 4 ~ 8 28 ~ 40
0, 0 0

'
2 0 .0 0 - 2 o9 3~ ~ 9S

3 14 29 17 50 29 51 9 481 100 ~ 0 7,19
8 249 640 3 ~ 5 10 ~ 4 6 ~ .D 0.06 .159 1o.0.40
2 6 3 9 ~ 3 9 ~ 6 15 ~ 5 14 ~ 5 13 ~ 9 8 ~ 2 OO



C- Table 3. 1-4
Page 47 of 48

NINTH OF DECEH9ER 1976

JOINT FREOUENCV TABL=S OF WINO SPEED ANO DIRECTION
FOR TFHPf'RATURF. t)IFFfFENCE(BEG F/100FT) GREATER THAN - 3 BUT LESS THAN OR EOUAL TO

. SIT= COOK
PERIOD OF RECORD FROH 75050101 T0,„76043D24„

SPEED ANO DIRE TION FROH 50FT LEVEL
TEHPERATURg+IFFQREQCF BETWgFN,$ 8(FJ AND - 3gFT

SPEED HEASUREO 4T 50FT AOJUSTEO TO 33FT

WIN O„.O,IRECT ION

REQUEST NUHBER 607-14
08

~ tl

007

Zh

S>EFD tHPH) Ng ENE E ~E -
Sp qr Sc g QgW QW~CIW W ~NW NW L)pQ T~A~FRCENT GEO YEAN

SPO(HPH)
CIICR „0 0 0 0 0 0 0 5 0 0 0 6 0 0 5' 0 0 0 0 00 0

CACIIA 3 5 0 0 1 4 5 3 5 3 10 6 1 0 0 0 0 0 30 17 5 2,57
3 ~ 6 - 7 5 1..S 1 q 20 7 10 13 9 .. 13 6 1 0 0 1 94..43 ~ 3 5. ~ 18
7.6 - '12.5 2 0 O 1 0 O 4 7 4 17 18 4 6 0 -1 0 64 29.5 9065~0 0 0 2 tl 0 0 10 5 3 0 2 0 „21 C.„L 10 tl118.6: 24.5 o 0 0 o o o o

o'
o

'o o o o o o . o -o.a o.oo
.24 ~ 6 - 32 ~ 5 0 c 0 0 0 0 0 0 0 0 0 0 . 0 0 . 0. 0 . „.0 0 ~ 0 .0. ~ 0.0

TOTAI. „,,3,, '., „3 14 .25 „. 10 21, . 23 Z3 36 35 11: . 0 .. 0, 3 .i.. Z17 C..tl 5 .2.
RCRCZIIT 1.4,5 1.4 6.5 11.5 4.6 0.7 10.6 10.6 16.6 16.1 5.1 3.7 0.0 1.4 .5 100.0 0

AV SPO 746 4 ~ + 6 ~ 8 4 ~ 6 4 6 4 ~ 6 6 4 6 7 448 7 4 fo 2 )1 4 6 0 0 13 0 4o . ~ ~ 2 ., ~ 04 0 ~ 4
AVFRAGE SPFEO FOR THIS TABLF FOUALS 701
HOURS IN ABOVE TABLF. WITH VARTAPLE DIRECTION - 0

o{
t) 0 IRECT ION REQUEST- NUHBE 607.-1 4
UT LESS THAN OR EQUAL TO 2 ~ 2

JOINT FREOO<)rCV TaBL~S OF WINO SPEFD AN
FOR TFH>FRATUQE DIFFERENCE ttOEG F/100FT) GREATER THAN ~ 8 B

SIT= COOK
PFRIOO OF RECORt). FR3H 75050101 TO ?60i43024

SPEED ANO DIRE TION FROH 50FT LEVEL
TE!'PERATURF. DIFFERE')CE BFTWEEN 180FT A)ro 30FT

SPFED HEASUREO AT 50FT ADJUSTED TO 33FT
r

HI,ND DIRECTION

S>EED(HPH) N NNF NE ENE E FSE SE . SSE S SSW SH HSW H WNW NW NNH TOTAL PERCENT GEO HEAR
SPO( Y.P.H

0
0

CALH 0
CALH+, - 3 ~ 5 0

3 ~ 6 - 745 0
7 ~ 6 - '1205 0

12 6 - 1865 , 0
18 ' - 24 5 0
24 ' - 32 ' 0
32. 6q ~ 0

Zo TOTAL 0

PFRCENT 0 ~ 0 D

AV SPO 0 D 0
AVERAGF SPFFO FOR THIS
HOURS IN ABOVE TABLE k

0 0
a o
0 0
0 0
P 0
0 0

0 0 0 0 0 0 0 0, 0 0 0 D 0 0 ~ 0 - 0 ~ 00
0 .. 0 . 0 0 0 2 0 D

- 0 0 .0 .0..2 ii~ 8 3 25~ . 6

0 2 1 2 2 5 0 0 0 0 0 0 12 70 ~ 6 5 ~ 04
0 2 0 0., 0 0 0 0 0 0 0 0 2 1108 8012
0 0 0

"
0 0 0 0 1 0 0 0 0 1 5 9 15

0 o 0 0 q. 6 0, 0.0 0.00
o o o

o-
o o o o ~ o . o a o.o o.ao

0, 0 0 0 0
'

0 0 0 0 0 O.o 0 0 ~ 0.0
1 2 2 7' 1 0 D 0 0 17 0 ~ 0 5610

~ 9 1148. 1168 41 ~ 2 0 ~ D 569 0 0 0 ~ 0 0 0 0 ~ 0 100 ~ 0
~ 1 4 ~ 5 469 4 ~ 8 OoD 15 ~ 4 0 ~ 0 D ~ 0 0 ~ 0 0 ~ 0

0
0
0
0

C 0 0 0 0
0 n o o o
0 0 0 0 4

~ 0 0 ~ 0 0 ~ D 0 0 2345 5
~ 0 0 ~ D 0 ~ 0 0 ~ 0 7 ~ 3 4

T ABLE F AllALS 5 ~ 9
ITH VARIAZ)LE I)IRECTION = 0

C
A



Table 3. 1-4
Page 48 of 48

goNTH DF DEcEHBFR "i976

JOINT FREQUENCY TABLeS OF M/NO SPEED ANO OIRFCTION
FOR TFHPFRATURE OIFFERENC.: (OFG F/100FT) GREATER THAN g,2

SIT: COOK
PERIOD CF RECORD FRDH 75050101 TO 76043024

SPEED ANO DIRE TION FRO"I 50FT LEVEL
TFHPgRATUR~DIFFgRf.'ICE BgTMFc.N 1BDFT AND 30FT

SPEED HEASUREO AT 50FT AOJUSTEO TO 33FT

))EOUEST NUHBER 607 "14

8
IS
16

SPEFO tHPM)

WINO 3IRECTION

N NNF NF ENE E ESE S~ SSE S SSW SW WSM W MNM

0
- 0

0
0
0
0

, 0
0

0 ~ 0
0 ~ 0

I CALH 0 0 0 0..0 0 0 0 0,0 0 0 - 0
CALM+ - 3 ~ 5 0 0 0 0 0 0 0 0 1 0 0 0 0

3.6,-,7.S 0 e 0 0 0 1 4 3
'

O 0
O'

7 ~ 6 - 12 ~ 5 0 0 0 0 ' 0 0 0 0 0 0 0 0

1B ~ 6 - 24 ~ 5 0 D 0 0 0 0 0 0 0 0 0 0 0

24 ~ 6„- 3ge,5„.0.. 0.„.„0 0 0 0 0 0 0 0 0 0 0
32 ~ 6+ ' ' 0 0 0 0 0 0 0 0 0 0 0

.„TOTAL 0 0- 0 0 0 1 4 3 4 0 0 0 0
PERCENT o.o 0. r o.o o.a o. a B .3 33. 3 2s.o 33. 3 - o. o o.o o.a o. o

AV SPO . 0 ~ 0 Oea oo0 0 ~ 0 0 ~ 0 5 ~ 7 so 7 ski 3e9 0 0 0 ~ 0 0 ~ 0 0 ~ 0
AVEPAGE SPEED FOR THIS TAOLF. FOUALS 4 ~ 9
HOURS IN ABOVE TABLE WITH VARIAIILE OXRECtION = 9

NM NNW TOTAL PERCENT GgO HEAR
SPD ( MPH)

0 0 0 0 ~ 0 0 ~ 00 4

11 91 7 4 ~ 95

0 D 0

0 0 0 0,.0 0 F00

12 Oe0 . 4 e74
o.a o.o 1oo.o
0 ~ 0 0 ~ 0

6
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