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March 11, 1994

Dear Mr. Beauboeuf:
RE: Donald C. Cook Nuclear Plant .
Groundwater Discharge Permit Application

Enclosed please find a groundwater discharge permit application
for the Cook Nuclear Plant located in Bridgman, Michigan,
Berrien County. As requested by Mr. Scott Ross during our
meeting on November 10, 1993, also enclosed is a study which
compares the quality of the effluent from the Turbine Room
Sump (TRS) discharge to that of the absorption pond discharge
to groundwater. Included with the permit application is a
description of the changes scheduled to be made to further
reduce the concentrations of impurities discharged into the
absorption pond.

Please note, also as requested by Mr. Scott Ross, that this
application addresses only the Cook Nuclear Plant's discharges
to the groundwater. BAn application for renewal of the NPDES
surface water discharge permit MI0005827 will be submitted
by April 1, 1994.

The attached study indicates the absorption pond provides
excellent mixing, with a mixing/dilution factor of approximately
20:1. Furthermore, the actual- water entering the ground meets
all of the proposed groundwater effluent limits with the
exception of aluminum. The aluminum discharge is the result
of the use of aluminum sulfate (alum) as a flocculent in the
makeup water plant. The replacement of alum is currently
being pursued, as described in Attachment 4.

Additional changes planned for the Cook Nuclear Plant will
result in further reduction of the concentrations of impurities
to the absorption pond. Attachments 1 and 2 describe the
makeup plant neutralization system and sequencing batch reactors
respectively, which will result in improved effluent water
quality.
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Attachment 3 is a description of the present zebra mussel
.control strategy as it affects the groundwater discharge as

“»yell as some of the options being evaluated for future

“improvements.

Attachment 5§ is a description of' chemical corrosion control
additives which will be used in various plant systems. These
additives will be chosen on their reduced environmental toxicity
as well as corrosion control performance. :

Finally, we offer to the agency the following proposals for '
establishing compliance with the proposed groundwater effluent
standards: .
* We propose to continue compliance monitoring
. at the turbine room sump discharge. The
absorption pond study has . demonstrated
that the water entering the aquifer meets
the proposed groundwater effluent limits
for boron, sulfates, sodium, and total
dissolved solids. Therefore, we propose
a monthly composite sample made up of
24 hour daily composite samples be utilized

for compliance monitoring.

* We request that aluminum be regulated
by total pounds released as proposed by
Mr. Ross in our November meeting, rather
than by concentration in the absorption
pond. The proposed poundage limit is
a maximum 125 pounds alum per day.

Should you have any questions on the attached material please
contact John Carlson, Cook Nuclear Plant Environmental
Supervisor, at (616)465-5901 ext. 1153 or me at (219)425-2118.
We would be happy to meet with you at your convenience to
discuss the application if you believe that would be helpful.

Very truly yours,

Mook

Donald L. Baker
Environmental Affairs Director

DLB/sdb/046,042
Enclosure
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Attachment 1

Makeup Demineralizer Regeneration Waste Neutralization System

The Cook Plant is installing a system to collect and treat makeup
demineralizer regeneration wastes to meet proposed pH permit
limits. The current practice is to isolate the Turbine Room Sump
(TRS), accumulate the wastes within the TRS, neutralize the waste
with sulfuric acid or sodium hydroxide, then discharge the
neutralized contents of the TRS to the Absorption Pond. Because
the regeneration wastes are not the only source of water being
collected in the TRS, a high water level within the TRS may
require the discharge of the sump contents prior to the wastes
being completely neutralized.

The new system will allow collection and neutralization of the
regeneration wastes apart from the TRS. The holding tank for the
waste will also be the point of treatment with the capability to
add and mix sulfuric acid or sodium hydroxide with the waste
prior to metering the neutral mixture to the TRS. The total cost
of the Makeup Demineralization Waste System is $3,600,000.00.

" The system is targeted for completion by January of 1995, with
system startup to occur thereafter.



Attachment 2

Sequencing Batch Reactors

The Cook Plant is currently requesting quotations to install a
pair of pre-engineered sequencing batch reactors (SBR) to meet
the proposed groundwater effluent limits. The new system will
operate at a design flow of 50,000 GPD with a maximum flow of
60,000 GPD. The South Extended Aeration Package Plant will be
utilized as a retention tank to ensure efficient SBR operation.
Effluent from the new system will continue to be

discharged into one of the two seepage lagoons. The new system
will be installed and operational by December of 1995.



Attachment 3

Zebra Mussel Control Strategy

Zebra mussels are a menace to any industrial or municipal process
drawing water from Lake Michigan. Our current control plan is to
chlorinate and perform periodic shock chemical treatments
utilizing a proprietary chemical formulation. The Plant has also
changed the source water for the fire protection system to a
potable supply from Lake Township. This method of control was
developed for short term relief from the effects of zebra mussel
infestation. Based on over three years experience in dealing
with the mussels at Cook Plant and other Great Lakes facilities,
a new strategy is being proposed to our corporate management for
approval to protect all operations from infestation.

The new strategy incorporates intermittent oxidizing biocide
treatments of the circulating water system beginning at the
intake structures in Lake Michigan, continuous oxidizing biocide
treatment of the essential service water and non-essential
service water systems, addition of sodium bisulfite to reduce any
residual oxidizing biocide prior to discharge to the lake, and,
if necessary, shock treatments utilizing proprietary chemical
formulations. The goal of the program is to (1) eradicate
existing populations and control further settlement of zebra
mussels within the plant systems utilizing lake water, (2) treat
the residual oxidant being discharged to non-detectable levels,
and (3) reduce or eliminate the number of remedial shock
treatments necessary to kill settled colonies of zebra mussels.

The resultant zebra mussel control changes will ultimately affect
discharges to the Turbine Room Sump from plant systems that are
supplied by miscellaneous sealing and cooling water and systems
that use non-essential service water that discharge directly to
the TRS.

~



Attachment 4

Alum Replacement Program

A Chemistry Task Force has been evaluating chemical flocculent
replacements for alum (aluminum sulfate). Our corporate
management is currently reviewing various flocculents, taking
both groundwater effluent standards and reverse osmosis system
performance into consideration. The replacements currently being
reviewed are mainly polymeric flocculent which will enhance the
removal of suspended solids in the pre-filters and meet “
manufacturer recommendations for the water entering the reverse
osmosis system. The recommendations from the task force, once
approved, will require additional time to test and implement.

_ The environmental benefit of this review is the reduced amount of
aluminum which will be discharged to the groundwater through the
Turbine Room Sump discharge. The scheduled target implementation
date to use a new flocculent is fourth quarter of 1994.






Attachment 5

Chemistry Corrosion Control Additives

The Plant is evaluating substitutes for the current corrosion
control additives in the steam generators, plant heating boiler,
feedwater and condensate systems, and closed heating/cooling
systems. These substitutes will include carbohydrazide, and
other available products from chemical companies such as Betz or
Nalco. The environmental benefits of these additives include
utilization of more benign corrosion control products or products
requiring lower effective concentrations. Use of these products
will necessitate discharge to the Turbine Room Sump pathway in
concentrations to be determined upon effective optimization.
Consequently, higher concentrations or iron and other system
products can initially be expected.




Comparative Study of Turbine Room Sump Discharges

and Absorption Pond Water Chemistry

Cook Nucledar Plant
Q ' Groundwater Application
! * February 7, 1994



INTRODUCTION

A study was conducted to characterize the water quality in the Cook
Nuclear Plant Absorption Pond complex prior to discharge into the
groundwater. This was at the request of Mr. Scott Ross (Michigan
DNR) during our November 1993 meeting in Lansing, MI. The intent
of the study was to determine the mixing and dilution effects of
the Absorption Pond on discharges from the plant’s Turbine Room
Sump (TRS). This report presents the results of the study, data
analysis, and groundwater implications.

Wastewater generated in the plant either drains to the TRS or is
pumped to the TRS from localized sumps. The primary sources of
wastewater include Makeup Plant demineralizer regenerations, filter
backwashes, floor drains, chemistry lab wastes, various equipment
and system drains, and non-contact cooling water. Water is
collected in the TRS, ' neutralized as necessary, and is
periodically discharged to an onsite Absorption Pond complex. The
ponds are located approximately 825 feet southeast of the plant
(Figure 1).

The Absorption Pond complex consists of the original Absorption
Pond and an Overflow Pond connected by a 392 foot ditch. The ponds
have received an average TRS discharge flow of 301,000 gallons per
day during the last six months of plant operation. Both ponds
maintain relatively stable water levels with the Absorption Pond
overflowing continuously to the downstream Overflow Pond. The pond
water entering the ground eventually flows to Lake Michigan based
on a 1991 hydrogeology study.

MATERIALS AND METHODS -

The Absorption Pond study consisted of three stages: 1) a
preliminary conductivity survey and pond volume determination, 2)
an 18-day comparison of TRS and Absorption Pond water chemistry,
and 3) data analysis and report generation. The preliminary
conductivity survey was conducted to determine the uniformity of
water chemistry within the Absorption Pond and to obtain pond depth
readings. The subsequent 18~day study included two Makeup Plant
demineralizer regenerations and was conducted with both plant units
operating between 70 and 100% power. The second regeneration was
"forced" to compress the study time and provide a more conservative
evaluation of the effects of regenerations. The amount of acid and
caustic used in the regenerations was maintained at normal levels.
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Preliminary Survey

A sampling grid was established on the Absorption Pond and Overflow
Pond on 40 foot intervals using permanent reference points. At
each point, a conductivity measurement was taken at a depth of
approximately 1.5 feet using a Hach Model 44600 conductivity meter.
Pond depths were also taken at each point using an Impulse Model
4400 depth finder. Additional depth readings were taken around the

periphery of the ponds to better develop depth contour maps.

The areas of the two ponds were determined using a November 1993
aerial photograph scaled to 1 inch = 660 feet and an electronic
planimeter. Ten repetitive measurements were taken on each pond.
Average areas were then calculated for the ponds.

The volumes of the two ponds and the interconnecting stream were
calculated using the depth contour maps and area data. The areas
between the depth contour 1lines were multiplied by the average
depth and added to obtain the total pond volumes.

i8-Day Study

The study was designed to obtain daily composite samples from the
TRS and Absorption Pond complex during a period encompassing two
demineralizer regenerations. Samples were collected once per day
from the Absorption Pond. The NPDES autocompositor was used to
obtain daily TRS composites for the study. Cook Nuclear Plant
personnel analyzed the samples for pH and conductivity.
Halliburton NUS Environmental Laboratory analyzed the samples for
sulfate, chloride, sodium, total dissolved solids, total aluminum,
dissolved aluminum, total boron and dissolved boron.

Four sample locations were selected to make up the daily composite
for the Absorption Pond complex. Two central points were located
at 10 foot depths in the Absorption Pond and two central points at

two foot depths were located in the Overflow Pond (Figure 2).

Tygon tubing was secured at each sample location and run to the
pond shores for sampling. Battery operated peristaltic pumps were
used to purge and draw the samples. Equal qguantities from each
point were combined to make up the Absorption Pond composite.

A TRS and Absorption Pond study period composite was also analyzed
for the above parameters which consisted of equal guantities from
the 18 daily composites. The composites were used as checks on the
daily analytical data.

An additional set of independent grab samples was collected over a
28 hour period during and after the second demineralizer
regeneration to provide more detailed data on the event. Grab
samples were collected every four hours from the TRS and composite
samples (four points) were collected every six hours from the
Absorption Pond. The samples were analyzed for conductivity to
provide a relative indication of the short-term effects of
demineralizer regenerations.
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Data Analysis and Report

The data from the study was compared statistically using Systat
software. The following comparisons and calculations were
performed to evaluate the data and test the validity of the study:

-The TRS and Absorption Pond data were compared with proposed
groundwater discharge limits to determine if the limits would
be met during demineralizer regenerations.

-The TRS and Absorption Pond data were compared graphically to
ensure the patterns matched mass balance calculations.

. =Mass balances for selected chemistry parameters were
performed including calculated versus actual Absorption Pond
value comparisons.

-The study data were compared with the NPDES discharge
monitoring data from past months to ensure the study was
representative of plant operations.

Statistical significance is expressed with a percent confidence
level and method, when appropriate.

RESULTS

Preliminary Survey and Pond Volumes

Initial conductivity measurements indicated the ponds were mixing
uniformly. Conductivities ranged from 310-328 uS in the Absorption
Pond and from 340-347 uS in the Overflow Ponds. It was concluded
that the TRS discharge plume was mixing very quickly and that the
selection of sample points could be based on representing equal
areas of the Absorption Pond complex. The four sample points shown
in Figure 2 were selected ‘on this basis.

Depth readings were obtained at 60 locations in the Absorption Pond
and at 15 locations in the Overflow Pond. Depth contour maps were
developed from this data for the two ponds (Figures 3 and 4). The
maximum measured depth of the Absorption Pond was 19.0 feet and 4.7
feet for the Overflow Pond.

Pond surface areas and volumes are shown in Table 1. The total
water surface area is 2.21 acres with a combined volume of
approximately six million gallons. This provides a daily TRS
dilution factor of almost 20:1 based on a 301,000 gpd average flow
rate. .

Page 3 of 20







18 Day Study

The TRS water chemistry remains relatively constant (normal TDS
range of 130-170 mg/l) except following Makeup Plant (MUP)
demineralizer regenerations. The sulfuric acid and sodium
hydroxide used to regenerate the demineralizers sharply increase
the sulfate, sodium, conductivity, and TDS levels for approximately
12 hours. The regenerations are conducted on an as needed basis
and averaged once per 12 days during the last six months. The
trend is toward more infrequent regenerations as operation of the
reverse osmosis (RO) unit is refined.

Analysis results for the 18 day sampling period for the TRS and
Absorption Pond are listed in Table 2. The analysis results for the
TRS and Absorption Pond are compared graphically in Figures 5
through 14. Even following demineralizer regenerations, the
studied chemistry parameters remained well below the proposed
groundwater limits in the Absorption Pond with the exception of
dissolved aluminum.

The sharp increases in conductivity, sulfate, sodium, boron, and
TDS are directly correlated with MUP demineralizer regenerations.
The two boron peaks are thought to be due to the release of boron
from the cation beds during the regenerations. A Lake Michigan
boron level of 83 ug/l was reported in our 1990 NPDES Permit
apllication. The amount of boron removed from processing
approximately 4-5 million gallons of Lake Michigan water between
regenerations would account for the peaks.

The dissolved aluminum exceeded or equaled proposed ground water
discharge 1limits in the Absorption Pond on each day; dissolved
aluminum values ranged from 50-140 ug/l compared to a limit of

50 ug/l. Aluminum levels in the TRS are elevated due to the use of
alum (aluminum sulfate) at an average rate of 300 pounds per week.
Higher rates are used during turbid lake conditions.

There was excellent correlation between the TRS and Absorption Pond
results for all parameters studied. Table 3 1lists the multiple
correlation coefficients (R?), F-Ratios for the linear regression
tests, and significance level (p). In most cases, the probability
of the TRS and Absorption Pond chemistry parameters not being -
related is less than 0.1%. The correlation between the TRS and
Absorption Pond could be improved slightly by comparing Absorption
Pond data one day later than the TRS data ("lagging one day"). This
probably reflects the sampling time difference: 1000 hours for the
Absorption Pond and 2200 hours for the TRS. This indicates the
Absorption Pond data are reliable in assessing the true effects of
the TRS on Absorption Pond water chemistry.
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Mass balances were also conducted following the regeneration events
to further define the wvalidity of the study. The calculated
concentrations for the Absorption Pond following regeneration are
reasonably close to the actual concentrations obtained from
analysis. The results are presented in Table 4.

A more intensive short-term study of the effects of regenerations
on TRS and Absorption Pond water chemistry was conducted on January
4-5, 1994. The conductivity results are included in Table 5 and
shown graphically in Figure 15. The results indicate that the TRS
returns to normal water chemistry approximately 12 hours after the
start of a regeneration. The data also indicates that the
Absorption Pond mixes very quickly, thereby buffering TRS chemistry
spikes.

"In addition to meeting the proposed limits for the TRS discharges,
installation of the reverse osmosis (RO) unit has resulted in a
marked reduction in levels of groundwater contaminants. Figure 16
illustrates the water quality effects of operating the RO unit to
reduce demineralizer regenerations on the TRS and groundwater Well
#11, the closest well to the Absorption Pond. As the plant becomes
more efficient at operating the Makeup Plant and other improvements
are made, we expect this trend to continue.

CONCLUSIONS

The quality of the Absorption Pond water entering the aquifer was
within the proposed groundwater limits for all of the parameters
studied except for dissolved aluminum. The aluminum levels were
still very low and will be reduced below the 50 ug/l limit once
plans to replace alum as a flocculant are completed. Therefore,
the TRS compositor sample can continue to be used for discharge
monitoring with assurance that the groundwater limits will be met.

Mixing and dilution of TRS discharges with Absorption Pond complex
water provided a buffering effect resulting in stable pond water
quality even during demineralizer regeneration periods. Other than
aluminum, the average concentrations of the chemical parameters
studied were equal to or less than 60 percent of the proposed
concentration limits. This indicates that there is’ a substantial
margin against exceedances should plant operating conditions
deviate from the normal conditions included in this study.

From the trends in groundwater well data over the last year, it is
also apparent that the Cook Nuclear Plant has made great strides in
improving groundwater discharge gquality. We expect this trend to
continue with further refinements of our Makeup Plant and
installation of the neutralization tank and new sewage treatment
facility.
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Table 1 - Pond Volumes and Absorption Areas

Area Volume
Location Sq. Feet Acres Cu. Feet Gallons
Absorption Pond 62,291 1.43 704,606 | 5,270,453
Overflow Pond 30,056 0.69 85,396 638,762
Connecting Stream 3,920 0.09 3,920 29,321
Total 96,267 2.21 793,922 | 5,938,536
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Table 2 - TRS and Absorption Pond BRnalytical Results (mg/1)
pay' | Sulfate Sodium Chloride TDS Total-Al Dissol-Al] Total-B Dissol-B | Cond(uS) pH
TRS AP TRS AP TRS AP TRS AP TRS AP TRS AP TRS AP TRS AP TRS AP TRS AP

0 53 NA 4.4 N. 10 NA|] 150 NAl 0.50 Nal 0.10 NAl 0.04 Nal 0.05 NAl 261 Na| 7.22 NA
1l 53 88] 6.2 22 10 12l 1sol 200| o.80] 0.40f 0.07] 0.09] 0.04] 0.06] 0.06] 0.06] 263] 363| 7.19} 7.22
2 52 96] 4.8 24 9 11| 2150l 210} 0.58] 0.20] 0.09] 0.05) 0.06] 0.06} 0.06] 0.07} 267 365 7.25 7.2
3 48 91 4.7 23 10 10| 2150 220] 0.67] 0.24] 0.19] 0.07] 0.05] 0.06] 0.05] 0.06] 275 372} 7.16] 7.2(Q
4 55 90| 8.5 23 10 10, 160l 220] o0.89 0.25] 0.14| 0.14] 0.05| 0.06] 0.05] 0.06] 265 362 7.26] 7.0
S 85| 100 16 24 10 13l 170l 210} 0.90| 0.22] 0.09] 0.15} 0.06] 0.06] 0.06] 0.06] 281] 379 7.08} 7.0Q
6 49 94} 5.5 22 10 11] 130] 210] 1.60] 0.26] 0.11] <.05| 0.06] 0.06] 0.05] 0.06] 276} 381 6.99] 7.17
7 S5 97} 8.3 22 11 11} 140l 200] 1.20] 0.25| 0.16] 0.20] 0.05|] 0.06} 0.05] 0.06] 275 376 7.06] 7.19
8 60 92] 5.9 23 10 11} 140l 200] 0.75] 0.32| 0.15] 0.06] 0.06] 0.06] 0.03] 0.06] 287 365 7.60] 7.23
9 480 941 130 23 11 10} 740l 190 1.10] 0.31] 0.09 0.08] 0.12] 0.06] 0.11] 0.06] 1135 369 7.67 7.17%
10 47] 110 7 25 11 10! 130] 220| 0.91] 0.23] 0.12] 0.08] 0.06] 0.06} 0.05| 0.06] 269 415 7.44] 7.25
11 514 110} 6.3 28 11 11 140 A190 0.97] 0.36] 0.30] 0.07] 0.05] 0.06] 0.05] 0.05] 303] 406 7.42} 7.1§
12 $3] 110 6 28 10 9] 130] 210| 0.98 0.33] 0.30] 0.10} 0.05] 0.06 6.05 0.06] 251] 406] 7.72] 7.40
13 s2| 110] 5.6 30 10 10} 130] 210] 1.60] 0.35] 0.20] 0.10] 0.06| 0.06] 0.04) 0.06] 306/ 420f 7.49 7.6])]
14 51| 100} 5.9 31 10 10 140] 190] 1.50] 0.50] 0.30| 0.07 0.05 0.06] 0.06|] 0.04] 300f 425} 7.60] 7.69
15 47 110] 5.5 28 10 10l 150] 190| 1.80] 0.50] 0.17] 0.09] 0.05] 0.06] 0.0S] 0.05] 303] 410} 7.30 7.09
16 680 110 260 27 10 10] 960 220] 0.16] 0.27| 0.50] 0.07] 0.09] 0.06] 0.09} 0.06] 1700] 395 7.18 7.60
17 65| 130 14 40 9 10f 160] 260 0.61] 0.38] 0.16] 0.20] 0.16] 0.06| 0.15] 0.06] 284 450| 7.19] 7.07%
18 NAl 120 NA 38 NA 10 Nal 240 Na| 0.28 NA] 0.07 Na] 0.07 NAl 0.06 NA] 399 7.16] 6.89

Avg. 113} 103 31 26 10 10l 2231 211| 0.97] 0.31] 0.17] 0.09} 0.06] 0.06} 0.06] 0.06] 406] 342 7.30F 7.19

Comp2 350] 110 150 29 11 10l 600l 220} o0.66| 0.29] 0.30] 0.08] o0.1] 0.06] 0.11] 0.06] 989 399 7.16| 6.89
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Table 2 - Continued R

1. The first TRS sample was collected at approximately 2200 on December 19,1993 (Day 0). The Day 0 data

was included in the Table 3 linear regression model whén TRS data was shifted down (lagged) one day.
A TRS sample was not collected on the evening of the final day of the study, January 6, 1994.
Demineralizer regenerations were conducted on Day 9 (December 28) and Day 16 (January 4).

2. study composite samples consisted of combining equal quantities of the daily composites from the TRS
and AP. The much higher than expected analytical results for the TRS composite are believed to have
been caused by the inadvertent addition of a grab sample during the 28-hour regeneration study.
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Table 3 - Correlation of TRS and Absorption Pond
Analytical Results Using Linear Regression
Analysis? Correlation? F-Ratio® p*
Conductivity 0.537 18.550 0.001
Lag TRS 1 Day 0.583 23.815 0.000
pH 1.000 72989.813 0.000
Lag TRS 1 Day 1.000 58350.284 0.000
Sulfate 0.315 7.367 0.015
Lag TRS 1 Day 0.368 9.884 0.006
Sodium 0.185 3.182 0.096
Lag TRS 1 Day 0.263 5.350 0.035
Chloride 0.994 2572.686 0.000
Lag TRS 1 Day 0.994 2874.217 0.000
TDS 0.489 15.306 0.001
Lag TRS 1 Day 0.548 20.643 0.000
Total - 0.884 121.569 0.000
Lag TRS 1 Day 0.820 77.553 0.000
Dissolved-Al 0.563 23.330 0.001
Lag TRS 1 Day 0.862 106.585 0.000
Total - B 0.833 84.777 0.000
Lag TRS 1 Day 0.850 102.220 0.000
Dissolved - B " 0.828 77.200 0.000
Lag TRS 1 Day 0.860 104.419 0.000

l.The analyses in bold are linear regression models that include data from
the TRS and AP from the same day. Analyses that have been "lagged" include *
data from the AP that is one day later than the TRS (e.g. Day 1 TRS data is
compared to Day 2 AP data). The graphs suggest this is a closer fit since the

AP samples were collected at about 1000 hours and the TRS samples at 2200
hours on each day. ,

2.The multiple correlation coefficient (R?) represents the variation in one
* variable (eg TRS) that can be accounted for by a second variable (AP):; the
ability of a variable to predict another. A value of zero means no
correlation and 1 or -1 indicates perfect correlation.

3 .The F-Ratio is the statistical value of the F Test used to determine

whether the two variables are significantly correlated. The higher the value,
the” higher will be the significance.

4 .The "p" is the probability that the two variables, TRS and AP are not

related. It can be read as "there is less than or equal to a 0.1% probab;lity
that the TRS and AP conductlvxtles are not related".
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Table 4 - Mass Balance Comparisons During Demineralizer
Regenerations (mg/l)
Day 9 Regen TRS?! Ap? Excess Calc! ActualSs
Conc Conc Conc® | Increase | Increase
Sulfate 480 94 386 21 16
Sodium 190 23 167 9 5
TDS 740 190 550 31 30
Conductivity 1135 369 766 43 46
Boron 0.11 0.06 0.05 0.003 0.00
Day 16 Regen
Sulfate 680 110 570 32 20
Sodium 260 27 233 13 13
TDS 960 220 740 42 40
Conductivity 1700 395 1305 74 55
Boron 0.09 0.06 0.03 +0.002 0.00

1. Regenerations were started at approximately 0800 and discharge to the

Absorption Pond (AP) began at approximately 1200 each day. TRS daily
composites were collected at about 2100.

2. The AP composites collected at approximately 1000 on the day of the

regeneration (prior to TRS discharge) were used as the pre-regeneration
concentrations.

AP ére-regeneration concentrations were subtracted from TRS regeneration

concentrations (Column 1 - Column 2) to obtain an excess concentration; the
concentration that would contribute to AP concentration increases.

4, Calculated Increase = Excess Concentration X Dilution Factor
Dilution Factor(Day 9 Regen) =332,800 gpd TRS + 5,938,536 AP Vol.=0.056
Dilution Factor(bay 16 Regen)=341,100 gpd TRS + 5,938,536 AP Vol.=0.057
5. Actual Increase = AP composite on the day following regeneration I

(1000 hours on Days 10 and 17). The line graphs and linear regression
models indicate this day is the best predictor of TRS concentrations.
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Table 5 - Regeneration
Effects on Conductivity
(uS)over a 28-Hour Period
Time TRS Abs.Pond
800 263 NA
1000 NA 395
1200 6,820 NA
1600 2,380 470
2000 367 NA
2200 NA 447
2400 195 NA
400 200 436
800 256 NA
1000 NA 445
1200 245 NA

Makeup Plant demineralizer regeneration discharge from
the TRS began at approximately 1140 hours on 01/04/93.
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Figure 1 - Cook Nuclear Plant, Absorption Pond Complex and
Topography
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Figure 2 - Absorption Pond and Overflow Pond Sample Locations
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Figure 3 - Absorption Pond Depth Contours

Figure 4 - Overflow Pond Depth Contours
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Figure 5 - Conductivity
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Figure 7 - Sulfate
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Figure 8 - Sodium
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Figure 9 - cChloride
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Figure 11 - Total Aluminum
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Figure 12 - Dissolved Aluminum
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Figure 13 - Total Boron
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Figure 14 - Dissolved Boron
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Figure 15 - Effects of Demineralizer Regenerations on TRS and
Absorption Pond Conductivity Over a 28-Hour Period
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Figure 16 - Decreases in 1993 Chemistry Parameters for
Groundwater Well #11 and the TRS Due to RO Unit
Installation and Reduced Regenerations
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.o~ SEEINSTRUCTIONS " " =i

@~ NREVERSE SIDE .,

1

=

. SECTION 1

"

R T R s T LTI SIS B

EPA 1.0. NUMBER I M, I,D, 0|'9|8|5|4|7|5|2_1L

PERMIT __ g,

- NUMBER IMIIIOIOIO 1518 1247 4
APPLICATION FOR DISCHARGE PERMIT IS¢
leFlﬁTlm Exlﬁm‘i NEW  TNCREASED USE REISSUANCE

. +0J

Cl [ o

LET

A PARENT COMPANY/DEPT./OMER ! T

I ND LANA MICHI GAN P,OWER ,C,0,M,P,AN,Y,

A0 N YO NN DOUNN N NENUN TN JRNK JUUNN NN NN TN N JOUNN N NUNNE NUN NUN T NN MO SO

2 €. PLANT OR FACILITY lDJn"l"h‘Cl (GO IRy 1P A NTy 4 E., %;wmlm;ﬁ)WIrlcfAwai * '} 1
- PHYSICAL D. " TYPE OF'FACILITY ;‘Sf.',.:n'!M )qu‘E‘.,t E T, R, IC G E2N|ld49'11 R *-A‘ir‘m;"n{
LOCATION Fo STREET MMBER . . G+ VSTREET NAE . . ‘ ;
' 'ADDRESS L1t 111 |17|‘ 3 |C|O| OIKI E |L|A|_c| E ml | |N } l 1 _le ‘lv | ff"k’l': ) 'i::?rf
AND H cmrw:s VR ” ‘ 1, Z1P coDE .
) R G,MAN "7, T ‘ . 491 0 6 -
. INFORMATION’ (BRI, DG\ M |+| 1 T OO IR Y IO S O | MI [ Tl el Tl e |
. Ju TOWNSHIP e ) ' ‘
L AKYE S T "BERRTEN R 0
L. KAE OF AUTHORIZED CONTACT PERSON M. TIME - TRy K
) p.onALD L,  BAKER , , 5y 5, | &N AFRFAIRS _DIR
K. TELEPHONE NUMBER L 0. Amss_(xs DIFFERENT FROM ABOVE) .
12111 9l |4l~2l 5I I24,1l ll_g 1,10 E WAlYlNlE,_,SIT,R,E,E,T' L
Po CITYRNE . : o W}f’h e Q STATE Re 2ZIP COCE -
,FlOIB, ) |WIA|Y!N|E| I I B B NE A T A lI"'Nl |4! 6|8|0|2l

S, TPE OF TREATENT FACILITY 1.
REFER DATE SUBMITTED
L L3 2K S,Ay (446G Dm~=Dm n.A. DATE IMPLEMENTED oo

PROGRAM FOR EFFECTIVE RESIDUALS MANAGEMENT

-

Us BACK-UP POWER SOURCE

wom (]

SURFACE WATER D

N L - ".‘ . v 1o ThloeT mgﬁ‘m.m 11/18/92 . mmag
YES D NO D NiAs EYES Dm DN.A. DATE IMPLEMENTED 7 -~ 7 ~ l9lo 161 | N |
%o st goourn (K] | v mrwmesgrpmemm?, Wy, o Lley 4500,

eactery #1031 Q1010141 eermipreamion # 18121816131 1§

ITEM [~ *= ‘
. 2 R Qo IMENIGE) 3 o v S b L Ll
' B: NNE
MAILING .
ADDRESS LOND I AN A MaTLC Hi TG ANy 1P OWHE Re 1€ O M PYARNIY
OF C. STREET ADDRESS OR POST OFFICE BOX
APPLICANT
L1010 3By yWAYWNIE SITWRIEBVET) 0 0 0 0 4 g a1 3 4 1
D. CITY RANE E. STATE F. ZIP O0E
E,ORT, WAYNE oy, LN, 4,6,80,2,

RECUIRED SIGNATURE

1. the soplicant, certlty under penalty of law that | have personally exanined and om famltlar with the Information submitted In this soplication

and all arrachments and that, based on my Inaul
information Is true, accurate and complete,
possibl ity of fine and Imorisonment,

SIGNATURE OF APPLICANT

®. ... ACh

peotd

DATE: 3//4/9')L

ry of those individusls immedlately resoonsible for obtalning the Information, | beileve that the
| o aware that there are slanlticant penalties for sutmitting false Information, Including the

SIGNATURE OF LOCAL GOVERNHENTAL REPRESENTATIVE (SEE NOTE ON REVERSE SIOE)

SIGNATURE DATE:

wues Re Co Menge\

nne: President

RAME . JINE:
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B %S LI T
i . L B S Il ot
* ! AN
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s Af INSTRUCTIONS FOR COMPLETING SECTION 1
RN L .

s WA AN ne »T

S R g ‘ o RV

s Informatjon about the facllity acdress, discharge location, plant controis, type of disposal tacllity snd nome,
of the oopl‘Icqnf"‘and ’lasal:govermenfal representative, 7. - e

b

) ”»_ This form require
" aadress, and signature

it e

B

- 4 S ww s - .
. L 4 S P

T R PR S S I A LA A L A MU S ‘ - < e
L. ~"Enter Environmental Protection Agency-1iD: Number:lf availsble. R o bt i o e omomre 0N
%2 MENTER THE PERMIT NUBER: IN THE BOX 'AT-THE TOP OF THIS FORM. THE PERMIT MUMBER CAN BE FOUND ON THE FRONT PAGE. OF YOUR EXPIRING

| be asslianed.. -

. TR L™ e SN .
categories (modiflication, existing unpemitted, n
(see page 14 for definitions). .

e

"~ lg PERMIT.. If this 1s.2 new or, not previously peml?od facili
. | . :‘ Y« ﬂ-\" ; . - «
charge Permit 13!t check one of the five
nce) which your pemit application falls into
p AT TN :

ITEM 1

ty, then leave blank and a number vi;
' € .

4 * s S oms o ey

i
ew" o v

s , : ] 5
In the box *'Application For :Ols
lncreaud_’u,se, or reissua

e eaT m e o

Ll

PHYSICAL _LOCATION ADDRESS AND INFORMATION

- 2. uem EERTE RN e s
v .

. : C e ) . B

. N * e ban i : -

[N . , - n albe W . . .

o N .

- s ' ‘ S ! .
‘A.=C. Enter the naning lnfor:maﬂon In accordance with the following: ' PRR memmmm s T meey o ' '"y
v .
- For industrial facitities, provide the parent_company name (A.), the dlvision name (B.), and the pla?f name (C.). ‘
* : . w
- For fode;-al and state tacllities provide the department.nome (A.), the division or.the buresu.nome (B.), ond the faclllity
‘ ' oome (C,), * * . v
- R PogoLn e
+ = For ::omerclal facilltles provide the owner's nome, doling-business as (d.b.s.) (A.) and the facility nome (C.). «
g D. Enter’ ?yp& of f'aclllfy. Exemples 'of this arae: foundry; high school; automatic caf wssh;'dry“cloaners: ‘self-serve -,
 laundromat, . e ‘
. .
*, ¢ E. Refer to Table |1l (page 5) tor the 1lst of Standard Industrial Classification Code (SIC). Enter the code number that-
v best describes the major product or service produced. vaies R
F.=l. Ehter the physical location of the tacllilty, DO NOT use post offlce box number. .
J.=K. Enter the townshlp and county In which this focllity Is located. The county code numbsr can be found In Table ! (pege,3).
L.=R. Enter the name, title, sddress ;nd telephone nusber of the faclilfy's osuthorlized contact person. This person should be
thoroughly tamillar with the facts reported on these forms in the.event that contact regarding the permit appllcation must
be made. . . . =
K " ‘ N L S '
S. Rafer to Table 11 (pege 4) for the 1l1st of Treatment Facllity Types, enter up to five methods used by the facility to ;nof
the wostewater, P T 7 rawie oS -1~
T. Indicate whether this faciliity has » "Reslduals Managoment Plan™, It 3o, enter‘date plan was submitted and the date the plan
was or s to be Implemented. Such a8 plan may be needed as deemed sppropriate by.the proper Division staff, T ek e
U. Indicate whether the waste treatment facilitles have a back-up source of power or whether emergency procedures have been
developed In case of a power outsge to the waste trestment facllity, 1f the waste treatment faclllty Is not dependent on
8 source of power, check the "NA"™ box. B . .
V. Indicate whether this facliity has submitted a Pollution lnclzdont Prevention Plan as required under the Michigan Water
' Resources Commission Part 5 Rules for the "Splllage of Ol and Polluting Materials®,
W. [If facility has sanitsry wastewarer (water used for domestic purposas; e.9., tollets, sinks, showers), enter the number of
pecple using this facility, e oo : o -
X Checé the type of discharge(s) from this tacliity, , b R l o e
-
Y. Ingicate whether your waste treatmant or contro! faclilities are under the supervision of » certified operator. If yes,

please provide the person's name, social security number, and certificare number plus the comeny's facllity number,

"
x " '

ITEM 2
MAILING ADDRESS FOR ALL CORRESPONDENCE

) tx
F] w wsn N

A. Provide the name of the spplicant. For the purposss of thls appllication the applicant Is defined as the person signing
below in accordance with the dlrections provided on page {4. Correspondence regarding this application and future
permit matters will be sent to the spplicant. :

8. Provide the neme of the facility, company, or organization which the spplicant In "A." above uses for recelpt of mall,
C.-D. ‘

SIGNATURE OF LOCAL GOVERNMENTAL REPRESENTATIVE

Provide the spplicant's address to be used for future corraespondence.

>

ROTE: 14 sanitary sewage Is to be discharged from housing develcoments, apartment bulldings, shopping centers, or other commercial
developments, Into a system other than an approved municipal sanitary waste collection system, this appllication shall be co-signed
by an authorized municipal officlal or township offlcer.

It Is the rule of the Comission that spplications Involving the dispossl of sewsge of human origin from any entity other than

local government should include the local government 83 8 co-signer of the statement, and that all proceedings and hearings agalnst
sald entity will include the local unit of government as a party by sppropriate notice, and al) permits issued 8s & result of such
hearings and proceedings will be f11ed jointly sgalnst the said unit and entity (Water Resources Commission Part 3 Rules R 323.1038(3)
and the Michlgan Water Resources Commisslion Act 245 P.A. of 1929 as smended Section 6(b)). This co-signature requirement is only
spplicadble to sanitary sewage discharges and Is not for any nonsanitary waste streams from thls faclility, "
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SEE INSTRUCTIONS
ON REVERSE SIDE

SECTION

MI 0005827

ITEM A, MNICIPAL - LAKE, TOWNSH I, P 3 1 1 1 1 1
Q 3 owmTy e o1 1.121000,000 Goua/o
B. SURFACE WATER INTAKE KAVE OF WATERWAY Ly AVKE MITICGHLGI AN 111t )4y
SOURCE ; : -
oF TITY () , ,2,6,51,6,1,60 104 0y caiones/oar
S\YJAPTPEL‘; Ce PRIVATE WELL dQUANTn-y‘“‘(,a.«x.) |Nl AI ] [ 1 1 1 1 i 1 IGALLDNS/DAY
D. OTHER SpECIEY |N|Alll|!llllllllll!|!l
QUANTITY (MaX.) Ll 31 b 0 b 1}t GALLONS/DAY
ITEM AT ﬁ%"m"‘ mﬁmm (vax.) et 161314 40,00 O gyovessny
4 B. NONCONTACT COOLING WATER CUANTITY (MAx.) L |2 1614121111-2-0L0!_0]GN.1WMY
FACILITY C. SANITARY WATER QUANT]TY (MAX. ) w1 L1 P 1 16! 0! ol ol ol GALLONS/DAY
32:;2 D. OTHER sPrCIFY . ILR,E P ROTECTI,ON_,WTE R,
UATITY (MAX,) Lt 1 13161090|0|0|&Gms/mv
ITEM 2 NAE OF SUBSTANCE HYDRAZINE
5 g" PARNETER NIBER 9,0,30,2,0,1,2,
e QUANTITY Lt 1 615,040 L:IS/YEM
! " -
MATERIALS | NAE OF SUBSTANCE CHLORINE (SODIUM HYPOCHLORITE) —
& £ | PARAETRR NIBR
PRIORITY g" 90.7,7, 82 50,5, _
POL:}‘;ZQNTS ouTITY Lo 13:157:5,0,0, LiAem
a 2 RAYE OF SUBSTANCE XYLENE
STORED
. E“ PARAVETER NUBER 0:1,33,02,0,7,
PRODUCED | ' | cuwity Vo4 124 50,0 _l:lgzm ] |
REFER _, | we oF sssTance TOLUENE
T0 2 e
TABLES S| PARVETER NIBRR 0,010888 3,
v&v
Z QUANTITY L 11935, l_lTs/vw
%&m 2 |we or swsTake LITHIUM (Lithium Hydroxide form)
2 GALLONS | ffin| PARMETER NABER L,LASS 020,
3 cusiC E] = ~ 3
YARDS QUANTITY e 1011100 s
4 TONS 2 RAE OF SIBSTANCE HYDROQUINONE
gm PARAETER NMBER 0,0,1,2,3,319,
<
Z | cuwmry L1y 1 g 19y IlZITs/Yw
_, | e oF smstae MERCURY
= - .
gn"mm <,L,AS,S,02,1,
2 QUANTITY N I I | xS

L) LoJ/YER

- 17

= Total quantity unknown, contained in
thermometers, barometers and mercoid
switches located throughout the plant.



INSTRUCTIONS FOR COMPLETING SECTION |
ITEMS 3, 4, AND 5

This form requlires Information about the water supply to the facllity, the faelllfy'; water usage, and critical materfals and
priority pollutants used, stored, or produced at this facliity,

ENTER THE PERMIT NUMBER IN THE eox' AT THE TOP OF THIS FORM, THE PERMIT NUMBER CAN BE FOUND ON THE FRONT PAGE OF YOUR EXPIRING
PERMIT. 1f this Is a new or not previously pamitted facillity, then leave blank and a number will be assigned.

1TeM 3

1

SOURCE OF WATER SUPPLY

List atl water supplies used. The volume may be estimated from water supply meter readings or from bllllng statements from o water
supply utlllty. 1f water Is not metered, estimate from pump capaclty. Where a name Is required, enter nome of water supply; e.9.,
Mud Lake, Huron River, or the Clty of Milipond.

1TEM 4

FACILITY WATER USAGE

List amounts of water to be used for varfous purposes as:

Process Water -~ soe Glossary for deflinitlon (page 48).

Noncontact Cooling Water = see Glossary for definltlon (page 48).

Sanltary Water - Water used for demsstlc purposes; e.g., tollets, sinks, showers.
it water is first usad for one purpose and the same water fs subsequently used for one or more other purposes, Indicate the volume
per day of the last designatad use before treatment and/or dlscharge. For example, If water Is Inltially used as noncontact
cooling water and then as process water, the quantity of water glven should be Indicated as process water.

Tho total of Item 4 should equal the total of Item 3. Any difference In these totals should be explained In an attached sheet of
thls appllcation, ’ »

ITEM 5
CRITICAL MATERIALS AND PRIORITY POLLUTANTS USED, STORED, PROOUCED .

List a)l chemlcal substances which are in Michigan's Critical Materials Register Table 1V (page 6) and/or U.S. EPA's Priority
Pollutant List Table V (page 7) that are currently used, stored, or produced by this facllity,

“ .t




SECTION |

SEE INSTRUCTIONS
ON REVERSE SIDE

RMIT
M | MI 0005827

ITEM

& 3

A

MNICIPAL
NAME

OUANTITY (A, )

SURFACE WATER INTAKE
RAE OF WATERWAY

SOURCE .
OF QUANTITY {(MAX.) Lt ro 1 1 1t 1 ! ] GALLONS/DAY
ER .
&;Tpu € FRIVATE YELL QUANTITY (MAX.) Ll gt P L & 1t 1 1 JGAUONS/DAY
D. OTHER _SPECIEY | AN N T [ [N NN AU DN T S NN U (N N N e |4 1)
QUANTITY (MaX.) Lot ¢ g ¢ po4ovoq b 1cAuoNS/DAY
A, PROCESS WATER (INCLLDING CONTACT »
ITEM COOLING HATER) OUANTITY_(MAX,) L1 1§ 3 b 1 vt I _GALLONS/DAY
4 Bs  NONCONTACT COOLING WATER CUTITY (k) Lot b b b b by GALLONS/DAY
FACILITY o SRRy vATR CUANTITY (MAX.) Lt Lt bt 1 1 1 Jcauons/pay
r:;:zg D OMER SPECIFY 1 1 1 i 1 1 1 1 ] 1 1 ] 1 1 ] 1 1 1 1 ] ]
oUNTITY (Max.) Gt 1 1t 8 b 1 1 P JGALLONS/DAY
ITEM |:= NVE OF SUBSTANCE MERCURIC NITRATE .
5 %-— PARANETER MMBER ICI.LI AS S 021
CRITICAL = Lttt 1t | Ly I_TIS/YEAR
MATERIALS |z [lore OF SUBSTANCE MERCURIC SULFATE
& o »
PRIORITY EN e e G Dy A $,5,0, 2,1,
= 75
POL:.’\;;;NTS oY . Lttt oy 11 1,0, &/YEAR
. | WE OF SBSTACE CHROMIC ACID
STORED | % [oammern mresm -
. we C114A4,5,8,041,5
PRODUCED | = |ocumwmiry TS
e 1o 1330 e
REFER o RAME OF SUBSTANCE CHLOROFORM
TO < = —
TABLES | PARNETER HrBER 10:0: 0161 7161613
vav =1 ITS
QUANTITY Lt ¢ 1 11 11404 U11_1/\@&
SUNITS CODE. NAME OF SUBSTANCE
7 POUNDS g COPPER SULFATE
; GALLONS Em PARAMETER MMBER _C_L A,S,8,0,1,7
cuslic =3 puw— '—'_‘L—"—’_"—'—'—"—im”s
YARDS (TR SN N TN TR T T T O KT
4 TONS _ | WeE OF suBSTANCE TRIARYL PHOSPHATE ESTER
<
Go| PARNETER BER CiLiA1SIS10:8 14,
=
= TS
QUANTITY Lt 11 1742,010, llﬂ_J/vw
2 NAE OF SUBSTANCE ASBESTOS
ﬁ"P 0,1,3,3,2 2|1|4|
2 OUANTITY i7s

L 1 1 N i

17

* Contained in insulation throughout
plant; believed not to be present in
the discharge.



INSTRUCTIONS FOR COMPLETING SECTION 1
ITEMS 3, 4, D 5

This form requires Information about the water supply to the facllity, the faci(ity's water usage, and critical materials and
priority poliutants used, stored, or produced at thls facillity. . *

) .
ENTER THE PERMIT NUMBER IN THE BOX' AT THE TOP OF THIS FORM., THE PERMIT NUMBER CAN BE FOUND ON THE FRONT PAGE OF YOUR EXPIRING
PERMIT. 1f this is & new or not previously pemlitted facillty, then leave blank and a number will be assigned.

ITEM 3

SOURCE OF WATER SUPPLY

'

List all water supplles used. The volume may be estimated from water supply meter resdings or from bliling statements from a8 water

supply utility. If water Is not metered, estimare from pump capaclity. Where 2 nsme Is required, enter name of water supply; e.g.,

Mud Lake, Huron Rlver, or the Clty of MIllpond.
-

]

ITEM 4
EACILITY WATER USAGE '

List amounts of water to bo used for varlous purposes as:

Procoss Water - see Glossary for definition (page 48), .

Noncontact Cooling Water - see Glossary for definition (page 48),

Sanltary Water - Water used for demestic purposes; e.g., tollets, sinks, showers.
It water Is flrst used for one purpose and the same water ls subsequantly.used for one or more other purposes, indlicate the volume
per day of the last deslgnated use bofore treatment and/or discharga, For exomple, 1f water Is Initially used as noncontact
cooling water and then as'process water, the quantity of water glven should be indlcated as process water,

The total of Item 4 should equal the total of ltem 3. Any difference In these totals should be explalned in an attsched sheet of

thls appllcetion. .

]

ITEM 5
CRITICAL MATERIALS AND PRIORITY POLLUTANTS USED, STORED, PRODUCED

List all chemical substances which are In Michigan's Critical Materlals Reglster Table IV (page 6) and/or U.S. EPA's Priority
Pollutant List Table V (page 7) that are currentiy used, stored, or produced by this facility,




SECTION | —P| MI 0005827
SEE INSTRUCTIONS
ON REVERSE SIDE
A SUNICIPAL
TEM wave T N TR T TR S VRN T BN SO SO RPN
3 I v ) bbbt 1Lt Jeue/oy |
3, SURFACE WATER TNTAKE
SOURCE bR e HAE CF WATEIAAY LI B S T S O N O S Y S
OF QUANTITY 3%, ) Lttt L4 Lt ) SALICRS/DAY
WATER €. FRIVATE WELL .
SUPPLY AUANTETY +vAX. ) Lt o b bbb p 1) GALLONS/DAY
5. omER —— YRR SR T T YR TN N WO Y TN AU SR VO M OO
AWANTITY “v2x.) Lt v e bt vy b1} GALLONS/DAY
A, FROCESS WATER (IMCLLDING OQHTACT
ITE M COOLILG WATER) AATITY a2, ) Lt L b 2 1 v ) 1 gusces/may
4 . HONCONTACT COCLING WATER ARETY (A) Lt b 111t cums/oay
C. SANITARY WATER
FACILITY AUANTITY (¥AX. ) Lt L L1 1 ¢4 1L JGALLONS/DAY
WATER D. OTHER
USAGE SPECIFY ! } ] ] ] 1 1 { ] ] 1 1 1 1 1 !
ALSTITY 7ax.) Lt f 0y b L) GALLGNS/DAY
ITEM | NE O stastace NICKEL NITRATE
=
5 ir| PARNETER HUIBER L AS.S,0,2, 2
E: QUANTITY 1, M
. 4y L fvew
CRITICAL
NAVE OF SUBSTANCE
MATERIALS | 2 ANTIMONY POTASSIUM TARTRATE
& Gioy| PARNETER IIBER <,:L,3AS8,5,0,1,0
LLUTANTS | = |ouwl L1 a1 11,0 ‘i,/yw
"JSED
. |, | e oF supsTace
STORED = y
. En PARNETER IIBER (R O TR N M N I
PRODUCED | = [cuvmir Ll g O
REFER _, | e oF susstance
TO <
TABLES §v PARAVETER 'MIBER L 3 v 4y
vav g Wi
CUANTLTY ¢ ' ¢ v ¢ 11 L_INERR
UNITS CODE | [ nave oF SUBSTNXE
1 POUNDS <
2 GALLONS || PARAETER IUBER L R
3 cusiC E - — — &5
YARDS WAL S T T T T N T R A )Y
a4 T
ONS L, | of suastAce
<
0| PARNETER MIBER SR N N TN TN TR BOOOE IO
£ WITS
UNTITY [ I N RN RO OO RN T BN [ S 7YY
) HAVE OF SUBSTANCE
4
§" PARNETER NUITER (DR TR NN WO NN DU A B
g_ WITS
SUANTITY Lt v vt 1) L_JAEAR

-



1MSTRUCTIONS FCR COMPLETING SECTICN
ITEMS 3, &, A0 5

This form requires informarion sbout:+he water sucply to the facllity, the faclllty's warer usage, ana critical materials ang
srtzrlzy zollutants used, stored, cr oroduced 2t this faclllty,

SESMIT “WSER IN THE 80X AT THE TCP OF THIS FCRM. THE PERMIT NUMBER CAN BE FOUND 47 THE FRONT

. YCUR EXPIRING
§ *mig }s a new Or 107 orevicusiy cermit~ac fagility, <hen leave dlank sns 2 nueder «il) 2o ass

ITEM 3

TIYSCE IS WATER SUSPLY

is7 all warer supplles used. 7he volume mav be estimared from warer suooly meter reacings o~ ‘rom biflirg s-atements from 8 warter
3.2stv aTility. J# wover is nov metereqa, esTimare f-om oumD Sasacity. ahere & nave §s recui~3z, anter n2-e Of watar susoly: 9.3.,
“yg Lake, riuron River, or the City of Millpcna,

1TEM &

3

FACILITY WATER YSAGE

<137 srounts of water Tc 00 used for various surcoses ds:
Precess water - see Glossary foer cefinition (cage 28},
‘lencontact Cooling Water - see Glossary ‘cr Zefinjtion (oage 28).
Sanitarv_wWater - Water used for domestlc curooses: e.g., rollers, sinks, showers.

it waTar is firsT usea for one purpose &nd the same water i$ suDSoQuaenTly usec ‘cr Sne or ~cra sTher surpeses, ‘nclcate *he velure
sar 2ay ¢f -ha lasT zesignatec use before rrostment snd/or cischarga., Tar axamela, ¢ water 't laftially usec 2s rencontact
23212 43Tar 30C <=en 38 Irocess wdter, The 2uanTivy of waTer given s~sulcbte inzlcarec 33 Irccess water.

“ea ~ztar of ltem & shoule ecual the toral cf ltem 3. Anv cifference in these tctals shoulc =s exolainea ir an atfached sheer of
r~is aocilcarion, .

. 17 S
ZPITICAL YATERIALS ALD PRIORITY POLLUTANTS USED. STCRED, FRODLCED

List a1l chemical substances whlch are in Michigan's Critical “aterlals Register Teble IV (pece 5) and/or U.S. EPA's Priority
Follutant List Table V (psge 7) that are currently used, srored, or produced by this facility.
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SECTION | PERMIT

—P
SEE INSTRUCTIONS NUMBER
ON REVERSE SIDE

MI 0005827

@ ren

6

DESCRIPTION
AND

DIAGRAM

Ae

PROVIDE A BRIEF DESCRIPTION AND LINE DIAGRAM SHOMING THE WATER FLOW THROUGH YOUR FACILITY FROM INTAKE TO DISCHARGE.

SHOW ALL OPERATIONS

COHTRIBUTING WASTEWATER, INCLLDING PROCESS AND PRODUCTION AREAS, SANITARY FLOWS, COOLING WATER, AND STORMAATER RUNOFF. YOU MAY GROUP
SIMILAR OPERATIONS INTO A SINGLE UNIT, THE WATER BALANCE SHOULD SHOW AVERAGE FLOWS, SHOW ALL SIGHIFICANT LOSSES OF WATER TO PRODUCTS,

ATMOSPHERE, AND DISCHARGE: YOU SHOULD USE

~

MEASUIREMENTS WHENEVER AVAILABLE; OTHERWISE USE YOUR BEST ESTIMATE,

(See attached Descriptions)

19
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' INSTRUCTIONS FOR COMPLETING SECTION |

ITEM 6
k)
This form requires Information about the water flow through your facliity from Intake to discharge. .
ENTER THE PERMIT NUMBER IN THE BOX AT THE TOP OF THIS FORM. THE PERMIT NUMBER CAN BE:FOUND ON THE FRONT PAGE OF YOUR EXISTING .

PERMIT, If thls Is a new or not previously pemlitted facillty, then leave dlank and 2 number will be assigned.

ITeM 6

DESCRIPTION AND LINE DIAGRAM OF FACILITY'S PROCESSES AND TREATMENT SCHEME

A. Brlefly describe the route taken by water in your facillty from the Intake to the discharge and also provide a line drawing.

Example Descriotion and Disgram

Narrative: The rinse water from the various plating operations Is collected In cne of the two 35,000 galton
tanks. Calciun chloride and alum sre added 1o asslst In fluoride removal and ald in coagulation. The water
is adjusted to o pH of about 5.5 using dllute sulfuric acid. The pH Is then raised to s pH of sbout 10.3
with 1ime to precipitate the metals as hydroxide. Polymer Is added to flocculate the metal hydroxides. The
waste stream flows through a clarifier, the metal hydroxide settles to the bottom as “gludge". The treated
woter flows from the claritler o » manhole where It commingles with contact ccoling water from the strip
Iine. This comingled water Is discharged to the Buck Rlver. The sliudge trom the clariflier goes to 3 vacuum
tiltor whore it Is dewatered. The sludge Is later taken to a landfill.

|
<
\
1
\
|
|
Chioride L_ Alum Sulfuric Acid Lime Polymer
|

Calcium
Plating 70,000 *
Wastewater [— Gallon Y Acidification|——{Neutralization{> Flocculation
Tank *
J
2

Batch Dumps LI~ Dump > Sludge <}_‘ Clarifier Non-contact

Tank Thickener Cooling Water

[ 4 v
Calcium Chloride ——d Vacuum Water ?
Filter

Alum
Sulfuric Acid - ' ,  Sludge
Lize _ Gondola

John Doe, inc., Deertown, manufactures sleeve bearings for sutomotive and truck engines. Production Is
divided into 3 phases. Metal powder Is produced in the first phase. Thls Is accompanied by melting
copper, t+in and lead into Ingots in an electric furnsce and applying 2 jet of water to quench and
solidify the melting metal Into powder form. The second phase consists of adhering the fine metal powder
to a coll of steel by passing the two slowly through furnaces. Water used to cool the strip constitutes
the contact cooling water. Besrings are then formed and machined from the coated steol., In the third
phase, most boarings receive a nickel strike and lead, tin copper electroplate. The remalning bearings
are aluminum or babbltt and receive o tin or lead plate. Rinse water before and atter the various
plating operations constitutes the process water.

Municipal Sanitary ; Municipal
Hatega | Facility D Treatment
, Supply 30,000 gpd

44 Line Cooling Water

39;!880 ggd D 250,000 gpd Hastgl‘rr:aunent

an
v 45,000 gpd

Powder Mfg. > Plating Process f

4,000 gpd 40,000 gpd | . |
l .
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Additional Information

Section I

Item 6, Subpart A

Cook Nuclear Plant

Groundwater Permit Application

Outfall 00D - Description of Utility Waste Waters

Utility waste water from within the plant is discharged into an
on-site absorption pond. The ultimate disposition of these waste
waters is to the ground which vents to Lake Michigan. The waste
waters include:

WASTEWATER FLOW DIAGRAM #1

»

‘Wastes from the makeup water treatment system. The main

contributors to the waste stream are: the makeup plant
demineralizer regeneration wastes (avg. 40,000 gallons per
regeneration), degasifier pump seal water (108,000 gpd),
carbon filter backwash water (avg. 45,000 gpd) and pre-
filter backwash water (avg. 72,000 gpd). The retention tank
periodically discharges a very small volume of solid
material removed by settling. Alum (aluminum sulfate) is
added to the pre-filter influent as a flocculent. These
pre-filters are backwashed to the TRS to remove the
suspended matter captured on the filter media. The Alum
contained in the backwash is discharged to the TRS in the
form of insoluble aluminum hydroxide. Carbon filters are
also periodically backwashed to the TRS. These filters
primarily remove organics, chlorine and small amounts of
iron. Sulfuric acid and sodium hydroxide used by the makeup
demineralizers to regenerate the resin are rinsed to the TRS
and generally neutralize each other in the sump, forming
sodium sulfate prior to discharge. Non-essential service
water is used to supply vacuum degasifier pumps which
utilize approximately 75 gpm total via two pumps to remove
dissolved gases (primarily carbon dioxide and oxygen) from
the vacuum degasifier and exhaust them to the atmosphere.

A new component of the makeup plant, a reverse osmosis (RO)
system, has been installed to remove the bulk of the
dissolved solids from the lake water prior to
demineralization. Normal reject water flow is to Lake
Michigan. The RO system must maintain very clean membranes
to assure efficient operation and purity of water. Several
methods are used to maintain this level of cleanliness from
scale and biofouling. Using hydrochloric acid or sulfuric
acid, the feed water pH is lowered to reduce the scaling
tendencies of the water. Approximately once per month a
flush is performed using approximately 0.5% hydrochloric
acid and caustic to dissolve any scale that deposits on the
membranes (avg. 5000 gallons per month). A chemical
cleaning is performed when the periodic acid washes no
longer are effective.
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Additional Information

Section I

Item 6, Subpart A

Cook Nuclear Plant

Groundwater Permit Application

WASTEWATER FLOW DIAGRAM #1 (cont.)

The chemical cleaning involves several steps and may
contain citric acid, hydrochloric acid, phosphoric
acid, sodium hydroxide and a neutral pH detergent (avg.
10,000 gallons per event). Also, to remove dead
biological matter from the membranes, a soak using
sodium bisulfite may be performed as necessary,
approximately once per year (avg. 5000 gallons per
event) .

WASTEWATER FLOW DIAGRAM #2

>

During periods when not in operation, the heating boiler is
stored full of treated boiler water containing at most 400
ppm hydrazine (for oxygen scavendging) and 50 ppm ammonia or
50 ppm ethanolamine (ETA) (for corrosion protection). Prior
to use, this “wet lay-up" water is drained to the TRS for
discharge into the Absorption Pond. The volume drained is
approximately 1600 gallons and may occur 30 times per year.

During a unit outage, the condensers are checked for leaks
by filling the steam side with condensate containing
approximately 1000 grams of fluorescein disodium salt or
Rhodamine B. These dyes are fluorescent under black light
which aids in the detection of joint and tube leaks during
visual inspection. The volume of water drained from the
condensers ranges from 160,000 up to 1,000,000 gallons and
may occur one time per year. In addition, the cooling water
side of the condensers are drained to the TRS for general
maintenance periodically (8 condenser halves per unit,
approximately 25,000 gallons of lake water per half).

The component cooling water system (CCW) is periodically
drained to allow for equipment inspection, maintenance or
repair. This system uses demineralized water from the
makeup plant as its source of makeup water along with a
maximum of 1200 ppm nitrite (from Calgon LCS 60) and 100 ppm
glutaraldehyde as treatment chemicals. The infrequent
drainings may occur and release approximately 60,000 gallons
of treated water to the TRS per year.

The diesel generator cooling jacket water system(DJW) also

employs the same chemical control for corrosion as in the

component cooling water system with a max1mum of 2000 ppm |
nitrites from Calgon LCS 60. |
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Additional Information

Section I

Item 6, Subpart A

Cook Nuclear Plant

Groundwater Permit Application

WASTEWATER FLOW DIAGRAM #2 (cont.)

This system is drained to the floor drains to the TRS

when maintenance is performed on the jacket water

system. The system volume is approximately 1000

gallons. Any minor system leaks would also be directed
- to the floor drain during normal operations.

> The essential service water systems (ESW) and non-essential
service water systems (NESW) are also periodically drained
to allow for equipment inspection, maintenance, or repair.
These drains may discharge approximately 72,000 gallons of
Lake Michigan water used for non-contact cooling into the
TRS. This water is either chlorinated intermittently at a
residual concentration of 0.2 mg/1 TRC or continuously at
0.036 ppm total residual chlorine. During some special
treatment periods, this water may contain zebra mussel
biocides, used as a molluscicide for zebra mussel control.
Periodically, components of the ESW or NESW systems may be
chemically cleaned to remove iron deposits using vendor
supplied cleaning solution such as EDTA
(ethylenediaminetetraacetic acid) or ascorbic acid, acetic
acid and ammonia. These wastes could either be drained to
the TRS or Lake Michigan.

> The steam generators (S/G) are drained for inspection and
maintenance during scheduled unit outages (approximately
every 18 months) and during an event where steam generator
failure is detected that requires a unit shutdown. The
steam generators .utilize 150 ppb hydrazine, 20 ppm ammonia,
and 2.5 ppm ETA to control the water and steam chemistry to
be non-aggressive to cycle components. Unit 1 steam
generator also utilizes 10 ppm boron to control corrosion.
A steam generator volume released during the draining is
approximately 32,000 gallons each.

During wet lay-up the S/Gs are stored full of water with up
to 400 ppm of hydrazine and 50 ppm ammonia or ETA are added
for corrosion control. This water is normally drained to
surface water via NPDES outfalls 00A or 00B, but may be
drained to the TRS in some instances.

> The miscellaneous drain tanks can be aligned to
* dlscharge to the TRS. As much as 350,000 gallons per
day may be directed to the TRS to control thechemistry
limitations on the secondary water systems. Water
chemistry is primarily the same as steam generators.

> Around the plant miscellaneous sumps collect approx1mately
45,000 gpd of water from various equipment drains, leaks,
pump seals, steam jet air ejector drains, etc.
19c






Additional Information

Section I

Item 6, Subpart A

Cook Nuclear Plant

Groundwater Permit Application

WASTEWATER FLOW DIAGRAM #2 (cont.)

The frequency of discharge and types of chemicals used
in this equipment have been described elsewhere in this
description. )

> Miscellaneous floor drains are located throughout the plant
to provide a safe working environment by routing spilled or
leaked water to the TRS. The major chemical influx into
these drains are from the detergents and waxes used to
maintain the floors. Also routed to the TRS through the
floor drains are the chemical feed tank drains, fire
protection water, drinking water, cooling water, and drains
from bioboxes used to monitor the zebra mussel control
measures and other chemical control monitors. The chemical
feed tanks which may be drained contain hydrazine, ammonia,
boron, ETA, sodium hypochlorite. The bioboxes will
discharge chlorine and, during zebra mussel treatments,
zebra mussel biocides.

> Non-radiological chemical lab sink and floor drains are
routed to the TRS for disposal. The drains carry water and
the wastes generated while performing analyses and preparing
laboratory standards including those on the attached 1list.
Also discharged will be glassware and normal laboratory
cleaning wastes. The average volume directed to the TRS is
estimated to be 500-1000 gpd.

> Secondary (steam generator or condensate) sample water from
continuous analyzers are routed to drains which discharge to
the TRS. The analyzers are on the cycles which may contain
as much as 10 ppm boron, 150 ppb hydrazine, 20 ppm ammonia,
and 2.5 ppm ethanolamine. The analyzers measure corrosion
transport at a average flow of 8500 gallons per day.

> Miscellaneous sealing and cooling water supplies cooling and
sealing water to the TRS pumps, condensate booster pumps,
circulating water pumps, vacuum priming pumps, drain seal
reservoir tanks and drain sample coolers. The average flow
per day is approximately 150,000 gallons.

> Non-essential service water supplies approximately
53,000 gpd of non-contact cooling water to various
sample coolers throughout the plant’s turbine building
including the Conductivity Room and the Steam Jet Air
Ejector sample points.

> Chemical spills that enter the TRS may be neutralized
within the sump to prevent a discharge to the
environment. The potential for spills to the TRS
exists for the following chemicals with the proposed
neutralizers listed: 19d






Additional Information

Section I

Item 6, Subpart A

Cook Nuclear Plant

Groundwater Permit Application

WASTEWATER FLOW DIAGRAM #2 (cont.)

Chemical Neutralizer

Sulfuric acid Sodium hydroxide

Sodium hydroxide Sulfuric acid

Sodium hypochlorite Sodium thiosulfate

Hydrazine NESW (lake water), Hydrogen
peroxide

Outfall 00E - Sanitary Waste Discharges

WASTEWATER FLOW DIAGRAM #3

Sanitary wastes are presently segregated and routed to two
extended aeration package treatment plants. The existing
equipment is designed to treat 50,000 GPD and the effluent from
the sewage treatment plants discharge into one of the two seepage
lagoons. The lagoons discharge into the groundwater with the
ultimate disposition being Lake Michigan. The sludge removed
from the sedimentation tank basins is taken to a local POTW for
disposal or dewatered and stored as low level radioactive waste,
as appropriate.

Plant sanitary waste consists of shower and restroom facilities,
janitor washbasins located throughout the plant non-radiological
property. Kitchen wastes are generated from the plant cafeteria,
the Energy Information Center and Training buildings.

The chemistry training laboratory discharges to the sewage
treatment plants via a limestone bed neutralization tank. The
chemistry lab is used to train technicians on analyses performed
in the plant. The discharge from the lab carries water and
wastes generated while performing analyses and preparing
laboratory standards including those on the attached list. A
small photo lab in the training building uses (on a emergency
basis) small quantities of hydroquinone to develop black and
white pictures for plant use. The training building HVAC system
also drains to the limestone bed. A radiography lab in the plant
also discharges small quantities of processing chemicals for non-
destructive testing in the plant. None of the products in the
radiography lab contain critical materials or priority
pollutants.

All portable toilet wastes on the plant site are collected and
discharged to the package plants. A biodegradable deodorant is
used in the portable toilets. Sludge effluent waste may also be
recycled through the plants to decrease the amount of sludge for
processing when possible.
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Additional Information

Section I

Item 6, Subpart A

Cook Nuclear Plant

Groundwater Permit Application

WASTEWATER FLOW DIAGRAM #3 (cont.)

Miscellaneous rinsing of waste receptacles and possible
miscellaneous cleaning operations waste utilizing various
detergents may be rinsed to the sewage treatment plants.

Miscellanous Outfall

WASTEWATER FLOW DIAGRAM #4

The main plant transformers on each unit are located within
concrete berms. The berms are for spill containment should a
catastrophic failure of a transformer occur. To protect against
operational and safety concerns which stem from ponded water,
these areas gravity drain to oil/water separators specific for
each unit. Each separator is a below ground concrete basin
designed to retain oil and release water to a series of drywells.
Also discharging into the separators are the emergency diesel
generator pit sumps. These sumps collect limited water and fuel
oil (less than 500 gallons per year) from the emergency diesel
generator room. Periodically, the oil/water separators are
pumped clean to remove the accumulated o0il for proper off-site
disposal.

The Security Diesel Generator Day tank has an overflow line that
connects to the Unit One transformer deck catchbasin. Discharge
to the catchbasin would only occur if the day tank were
overfilled. Procedures and level indicators are used to prevent
overfilling.
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Additional Information
Section I -
Item 6, Subpart A
Cook Nuclear Plant

CHEMICAL LAB ANALYSIS

Groundwater Permit Application

’

PLANT CHEMISTRY LAB (to Outfall 00D)

Chloride
Fluoxide

Hardness

Hydrazine

Silica ,
0il & Grease

PH

Free Mineral Acidity
Total Phosphorus

Chemical Oxygen Demand
Sulfate

Nitrites

Total Residual Chiorine

ASTM D-512-81 (1986)
ASTM D-1179-80 (1986)
Standard Methods 413 B (1985)

ASTM D-1126-80
EPA-600-4-79-020 Method 130.2 (1979)

ASTM D-1385 (1983)

ASTM D Power Water Analysis Manual CH-41
EPA-600-4-79-020 Method 413.1 (1979)
ASTM D-1293-84

Standard Methods 423 (1985)

ASTM D~1067-82 Method B
EPA-600-4-79-020 Method 365.3 (1979)
EPA~-600-4-79-020 Method 410.2 (1979)
ASTM D-516-82 Method A (1985)
EPA~-600~-4-79-020 Method 375.3 (1979)
Standaxd Methods 426 A (1980)
Determination of Corrosion Inhibition
by Calgon Corporation

ASTM D-1253 (1986)

Standard Methods (1980)

TRAINING BUILDING LAB' (to Outfall OOE)

Boron

Chloride
Fluoride

Hardness
Hydrazine
Silica

Oil & Grease
pH

Total Phosphorus
Atomic Absorption Metals

Ion Chromatography -

Westinghouse Chemical Analysis

Procedure for PWR WCAD 7333 Rev. 1 (1973)
ASTM D-512-81 (1986)

ASTM D-1179-80 (1986)

Standard Methods 413 B (1985)

.ASTM D-1126-80

EPA-600-4-79-020 Method 130.2 (1979)
ASTM D-1385 (1983)

ASTM Power Water Analysis Manual CH-41
EPA-600-4-79-020 Method 413.1 (1979)
ASTM D-1293-84

Standard Methods 423 (1985)
EPA-600-4-79-020 Method 365.3 (1979)
Standaxd Methods 302B, 303A (198S5)
EPA-600-4-79-020 Method 215.1, 220.1,
242.1, 249.1, 273.1 (1979)

Dionex System Operators Manual



WASTEWATER FLOW DIAGRAM #1

" Additional Information Section |

Item 6. Subpart A
MAKEUP PLANT Cook Nuclear Plant
Groundwater Permit Application
Lake Township Non-cssential Service Water
(Potable Water) (NESW)
- T . 3
“ Y !
‘ Backwash 2x Day Avg.
Alum Addition Pre-filter Or As Needed >
§
i %
X
Sodium Hypochlorite
(If Needed) *
Retention Tank Blow Down 1 x Day -
Or As Needed
. I
Sulfuric Acid or
Hydrochloric Acid
Addition Y
Reject Water to Lake Michigan | :
001-002 — Reverse Osmosis "
J
. Acid/Caustic Rinse
Chem Cleaning o
. Biofouling -
y Cleaning
. B h 2 x D
Carbon Filter ackwash 2 x Day Avg P,
Or As Needed
{
fo0 Res Acid -
NESW Cation Resin Beds Regenamation
water for Waste
seals ] |
L ‘
: NESW
chasmcr Seal Water
L ,
l !
Y
. . Caustic -
Anion Resin Beds Regeneration
. . Waste
Neutralization J 1
Tank )
(Installed by 1.95)
Mixed Beds " < Acid/Caustic -
‘ Regeneration
Waste
—
> ]
Turbine Room Sump
Makeup Plant Water Flow to OOD ‘
, to Plant Services |

£







WASTEWATER FLOW DIAGRAM #2
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Additional Information Section |

S s met® -ms

OUTFALL Item 6, Subpart A
003 Cook Nuclear Plant
OUTFALL OUTFALL' Groundwater Permit Application
002 I 001
Unit 2 Misc. Unit 2 Intake Unit 1 Unit 1 Misc.
Cooling Discharge Forcbay Discharge Cooling
I — = 3
‘ Y PRI Su Y
Unit-2 : Unit-1
1 Dye Checks Condenser : NESW Condenser Dye Checks i
, i ;
* | Heat Exchangers i
{ | Sample Coolers !
; |} Units 1&2 SJAEs -
; Unit-2 Unit-1 | :
! — ESW [* ‘ ESW |
: h{’:;kcup
{ i - — t - ;
! Drains - Unit-2 Flow Di:ngmm #1 Unit-1 Drains ]
! Cleaning Waste s —1{ Steam | -] —p-| Steam | — Cleaning Wastes |
Gencerator Generator
Bioboxes Bioboxes 1
U-2 U-1
" " CCw ccw
In-line Monitors | DIW DIW In-line Monitors
- " Makeu,
Misc. Drains Plant’ Plant | Misc. Drains
| : Regeneration Heating ==
Layup Drains Wastes Boiler »| Layup Drains
(Att.1)
Chem Feed Misc. Plant |
Tank Drains Sumps
Neutralization
Barrel Ri Non-rad |
afrcl Rinse Installed By 1-95 Lab Drains
L] Misc. Floor Drains
Y \ Y
el >4
™ Turbine -
o Room Sump
A A 1 A
L[ Sodium ol Suluric
PH Meter Hydroxide “
Auto Compositor .
Misc. - Absorption Pond
Processed Flow Meter
Waste
e.g. Glycol
GROUNDWATER






WASTE WATER FLOW DIAGRAM #3 ‘ Additional Information Section I

SEWAGE TREATMENT PLANT Item 6, Subpart A
Cook Nuclear Plant
Groundwater Permit Application

Fire Protection

(Flushing and testing vatcr g Lake Township
B e ooy Potable Water Supply

\ ) A \

Plant Site : . o 1 . . -
. Radiograph Training Building Training Building
Samtarg;; Waste Processing - Photo Lab Chemistry Lab HVAC
Kitchen Waste Laboratory Waste Waste System Wastes
s I [ ]
. A
Limestone Bed
Neutralization
_Portable Toilet Tank
Wastes ] > North Outfall —
\ ) OOE
’ Seepage Tank
East Effluent pag
» Extended Aeration |(wg— —— — _‘L _—— Sou% (())Itsltfall n
Plant I - Seepage Tank
Miscellaneous South . - I *
b — Extended Aeration 1
Rinsing Plant I
Operations
Effluent |
(If Processed) ) I
Sludge
SR Sludge To a POTW I
s{i{llqr ‘t(ﬂ —_——— e . . . . —— —— —
_ 111 A - |
To Groundwater |







‘ Additional Information Section I

WASTE WATER FLOW DIAGRAM-4 clem 8, Subpart A
DRYWELLS Groundwater Permit Application
. . Unit 1 . Unit 2 .
Security Diesel . Unit 1 . Unit 2
Generator Day Tank Malxjr::'g;alx)lsfgnner Emergency Generator Mall)lzgi:alr)\sfgnner Emergency Generator
Overflow (Stormwater) Pit Sump (Stormwater) Fit Sump
Unit 1 Unit 2
Catchbasin Catchbasin
Oil/Water Oil/Water
Scparator Separator
i
Unit 1 Unit 2
Drywells Drywells

GROUNDWATER 1

| ‘
T )

' - . .




SECTION | PERMIT __ . [ MT 0005827

SEE _INSTRUCTIONS
ON REVERSE SIDE

- M A, PROVIDE A MAP OF THE TREATMENT FACILITY LOCATION, SHOWING THE LOCATION OF THE DISCHARGE POINT(S) AND OTHER INFORMATION REXESTED
O REVERSE SIDE OF PAGE.

LOCATION
(See Attached Map)
MAP

21




INSTRUCTIONS FOR COMPLETING SECTION |

ITEM 7

¢ r

This form requires a location map of the trestment facllity showing dlscharge polnt(s).

ENTER THE PERMIT NUMBER IN THE BOX AT THE TOP OF THIS FORM. THE PERMIT NUMBER CAN BE FOUND ON THE FRONT PAGE OF YOUR EXPIRING
PERMIT. If this Is a new or not previously permitted faocillty, then leave blank and a number will be assigned.

ITEeM 7
LOCATION MAP

A. Provide o detalled location map of the treatment facillity, showing the location of the dlscharge polat(s) for all surface
water and groundwater dlscharges, and all known supply and drinking water wells of adjacent properties to the facllity.
For both surface and groundwater discharge applicants, Indlcate the location and Identlfication number of any groundwater
monitoring wells relative to the facllity which are currently beling used by the applicant to monitor the groundwater. Also,
include the recelving stream, lake, or storm sewer and the streets and roads In the arsa.

w ot
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SECTION | PERMIT
—P» NI 00
SEE INSTRUCTIONS NUMBER I 05827
ON REVERSE SIDE
B e S S 0
YES X| »o

®.cv
8

B, NUBER OF ACRES USED FOR CONFINRMENT FEEDING?

c. lrmxsopaamneemms?
CONTROL SYSTEM BEEN CONSTRUCTED? (1

RUNOFF DIVERSION AND
F N0, CONTIME TO ITEd 9)

O O

CONCEN-
TRATED | p, wiT IS THE DESIGN BASIS FOR THE CONTROL SYSTBM? CHECK ’ NOES
ANIMAL ONE OF THE FOLLOWING AND ENTER MMEBER OF INGHES OF RAIN? (] 10 v, 24 boum s gt
FEEDING [ & e 24 som soms . Ly INGES
OPERATION o
S 27 WO TN SO T M N N AN N T N N A N | DOﬂER(SPEClFY) Ll Ly INGES
€ WWT IS oF oF ? L1
\ 1S THE NMBER OF ACRES OF CONTRIBUTING DRAINAGE _ . ARES
Fu WHAT IS THE DESIGN SAFETY FACTOR FOR THIS CONTROL SYSTEM? Ll
A, LIST TYPE OF ANIMAL, N/a UV VRN T U VO O T T N T N T T T N N T
ITEM W 7B, GIVE THE MIMBER OF THIS TYPE OF ANIMAL IN OPEN o
=" CONFINDENT, [ T N I N O T I
9 C. GIVE THE MMBER OF THIS TYPE OF ANIMAL IN HOUSED
CONFINDAENT. Lt gt f ¢ 1 11
TYPE y A+ LIST TYPE OF ANIMAL, PV TR SN DU ST TN WO TOU T TN T NN TR MY TN T N BN N
& 8| B GIVE THE NUBER OF THIS TYPE OF ANIMAL IN OPEN
=N
NUMBER |~ CONFINEENT, TR T N DU O Y T I R
AN?:ALS C %\&elmm:amor THIS TYPE OF ANIMAL IN HOUSED Vol g
"‘ Ac LIST'IYPEOF ANIPN.- 1 1 { !_' | 1 l 1 [] l | l ! l | l l | ! |
w —— —
B« GIVE THE NMBER OF THIS N L1t
OAP:: E‘, GIVE THE N 1S TYPE OF ANIMAL IN OPEN
C. GIVE TIE
HOUSED GIVE THE NUMGER OF THIS TYPE OF ANLMAL IN HOUSED ol a1 111
=INEMENT
A. LIST TYPE OF ANIMAL, Lyt o1 toto1o1 1 14ttt 1 11 1 1]
W I B. GIVE THE NMBER OF THIS TYPE OF ANIMAL IN OPEN ‘
’>_-" CONFINEMENT, Lt 01 roto 111
€. GIVE THE NMBER OF THIS TYPE OF ANIMAL IN HOUSED
COFINEMENT, - CEE UK DO TUNE DU D I T O
As  LIST TYPE OF ANIMAL, (ISR IR TR TN TN TN NN TN (U NN JNNN NN (NN U T T Y O T I |
'é.‘,o Br GIVE THE HUMBER OF THIS TYPE OF ANIMAL IN OPEN
.’_‘ CONF INEMENT N D TN N N T OO Y T |
€ GIVE THE NMBER OF THIS TYPE OF ANIMAL IN HOUSED . '
" A+ LIST TYPE OF ANIMAL, [N N TS VO AN T NN YR TN NN NN DO TN NN N O N A Y |
S| B. GIVE THE MMBER OF THIS TYPE OF ANIMAL IN OPEN
ot CONFINBMENT. U TR IO TN T TR A B I |
€, GIVE THE NMBER OF THIS TYPE OF ANIMAL IN HOUSED
CONF INBENT, CSUUE SRR TN TN NN PO T DA T |
A+ LIST TYPE OF ANIMAL,
O N T TN TN U DU JRVURE K RN NN NN (VO TN NN NN TN SO N N |
w Lttt 1t I 1. =L
2| B. GIVE THE MMBER OF THIS TYPE OF ANIMAL IN OPEN
> CONFINDENT, Lt 1 11t 1 1 1)
C. GIVE THE MMBER OF THIS TYPE OF ANIMAL IN HOUSED
CONF INEMENT L1 1 ¢+ 1 ¢ ¢t ¢ 2 1
A. LIST TYPE OF ANIMAL, S TR NN DU IO DAY DU SHN NN NN AN NN JOUN TN TN NN N AN O BN
w B: GIVE THE MIMBER OF THIS TYPE OF ANIMAL IN OPEN
> CONEINBENT, A S T N O N OO D A |
C. GIVE THE NMBER OF THIS TYPE OF ANIMAL IN HOUSED
CONFINBENT, (T TN N N TN WO TN
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INSTRUCTIONS FOR COMPLETING SECTION |
ITEMS 8 AND @

'

This form requires informatlon about the design, size, and type and numbers of animals in a concentrated snimal feedlot.

ENTER THE PERMIT NUMBER IN THE BOX AT THE TOP OF THIS FORM. THE PERMIT NUMBER CAN BE FOUND ON THE FRONT PAGE OF YOUR EXPIRING
PERMIT. If this is a new or not previously permitted facllity, then leave blank and 2 number will be assigned.

GENERAL INFORMATION

.

Not all animal feeding operations are required to obtaln NPOES permits, Exclusions are based on slze and occurrence of discharge.
In particular, for animal feeding operstions, the slze cutoffs depend on whether or not pollutants are dl scharged through a
manmade device or by dlrect contact with the facllity or animals. A facility for laying hens or brollers Is not required to have
a permit unless It has a 1iquld manure handling system or contlnuous overfliow watering. Also, facilitles which discharge only In
the case of » 25 year, 24 hour storm event are not required to have a permit.

ITEM 9-B

(f;lve only the area used for the animal conflnement or feeding facll!ty. Do not Include, any ares used for growing or operating
eod. o ) .Y
5 Taaen o

. ITEM 9-C " g
\ »* L - b M}: ey
Check "yes" 1f any system tor collectlion of runoff has been constructed. Supply the Information under O, E, and F to the best of
your knowledgs. IR

’ ~ o v te *

ITEM 10-B AND C ‘ ’

Glve the maximum number of each type of animal In open conflne:tnof\f or ﬁouied!“ ur:a::’ réof (elther partlally or totally) which are
held at your facility for o total of 45 days or more in any 12 month perlod.

Use the following categories for type of animals:

3

= Staughter Cattle - Lomds

- Feedor Cattle ~ Turkeys

= Mature Dalry Cattle (mliked or dry) = Laylng Hens
- Swine (each welghlng over 55 pounds) - Broflers!

= Horses = Oucks :
- Sheep ‘

lA permit 1s not required unless the faciilty has a llquid manure handliing system or continuous overfliow watering.

ANIMAL FEEDING OPERATION means a lot or facliity (other than an aquatic animal production focllilty) where the following conditlons
are mot:

(A) Animals (other thon aquatlc snimals) have boen, are, or will be stabled or confined and fed or malntained for a total
of 45 days or more in any |2 month perlod; and

(B) Crops, vegetation, forage growth, or post-harvest residues are not sustalned in the normal growing season over any
portion of the lotr or faclllty. '

Two or more animal feeding cpertions under common ownership are & single animal feeding operation If they adjoln each other or it
they use a common area or system for the disposal of wastes. .

ANIMAL UNIT mesns » unlt of measurement for any animal feeding cperation calculated by adding the following numbers: The number
of slaughter and feeder cattle multiplled by 1.0; plus the number of mature dairy cattle multiplled by 1.4; plus the number of
swine waighing over 25 kilograms (spproximately 55 pounds) multiptlied by 0.4; plus the number of sheep multipiled by 0.1; plus
the number of horses multiplled by 2.0. '

CONCENTRATED ANIMAL FEEDING OPERATION means an animal feeding oparation which meats the criteria set forth In elther (A) or (B)
below or which the Director dasignates &s such on a case-by-case basls.

A. More than the numbers of animsls speciffed In any of the following cafogcn'l‘esF are conflned (REGARDLESS OF WHETHER A SURFACE
WATER DISCHARGE EXISTS): -

'

1. 1,000 slaughter or feeder éafﬂe. ) f
2. 700 mature dalry cattle (whether milked or dry cows).
3. 2,500 swine eech welighing over 25 kllograms (appr‘oxlr?a?oly 55 pounds).
4. 500 horses.
5. 10,000 sheep or lambs,
6. 55,000 turkeys. ’ ‘ *
7. 100,000 laying hens or boilers (if the faclllity has a continuous overflow watering).
8. 30,000 laying hens or broilers (If the facility has a liquld manure handling system).
9. 5,000 ducks.
10. 1,000 animal unlts.
R
8. More than the following numbers and types of animals are conﬂm? (WITH SURFACE WATER DISCHARGE AS DESCRIBED BELOW*):

1. 300 slaughter or feeder cattie.
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2. 200 mature dalry cattle (whether milked or dry cows).
3. 750 swine each welghing over 25 kilogrems (approximately 55 pounds).
4. 150 horses.
5. 3,000 sheep or lambs.
6. 16,500 turkeys.
7. 30,000 1aylng hens or brollers (If the facllity has continuous overflow watering).
8. 9,000 laying hens or brollers (If the faci[l;y has a liquid manure handling system).
9. 1,500 ducks.
10. 200 animal units. v

MAND

*Elther one of the following conditions sre met: pollutants are discharged Into waters of tho Unlted States through a
manmade ditch, flushing system or other simllar marmade device ("manmade" means constructed by man and used for the
purpose of transporting wastes); or pollutants sre discharged directly into watrers of the Unlted States which originate
outside of and pass over, across, or through the fzcillity or otherwise come into direct contact with the animals confined
in the operation.

Provided, however, that no animal feeding operation is & concentrated animal feeding operation as deflined above 1f such
animal feeding cperation discharges only In the event of a 25 year, 24 hour storm event.

NOTE: The permittes shall contlnue with Sectfon .|l and address Items I, 2, 4, and 5 on pages 31, 33, and 35,
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SECTION |

|  SEE INSTRUCTIONS
ON REVERSE SIDE

PERMIT

NUMBER >

MI 0005827

] A, [0 YOU OPERATE AN AQUATIC Amm. PRODUCTION FACILITY?
@ iF K0, CONTINE T0 ITEM 12) D m
YES o)
. EM -
B. INDICATE THE TOTAL NMBER OF PONDS, RACEWAYS AND SIMILAR Lt 1 1.PONDS
1 O STRUCTWRES AT YOR FACILITY., )
L_L 1] RACBUYS
AQUATIC
ANIMAL SPECIFY WL 0. % %t % ¢ ¢ ¢ %t 0 o3 1 1 __J.OTHER
PRODUTION | C. IMNDICATE IN WHICH CALENDAR MONTH MAXIMM FEEDING OCCLRSs
FACILITY -
D am'msmu.mmwmosrmormummmxs T T ) pourps
Ad 1S THIS SPECIE A WARM OR COLD WATER SPECIE? 1y / ] wem D ow
[7¢]
ITEM o B, GIVE THE NAVE OF THIS SPECIE, ST TN N TS VN NN NN TN N D WO BN AN
- L.l = =
1 1 @ | C. ENTER THE TOTAL HARVESTABLE WEIGHT OF THIS SPECIE
n PRODUCED BY THIS FACILITY PER YEAR IN — Pouros
D, ENTER THE MAXIMUM WEIGHT PRESENT FOR THIS spscu: WHICH
SPECIES WOULD REPRESENT YOUR NORMAL OPERATION. oot 1t L 1) ] POUNS
As IS THIS SPECIE A WARM OR COLD WATER SPECIE?
OF WARM feel))
AQUATIC »
ANIMALS g B, GIVE THE NAE OF THIS SPECIE. N TN TN NS DU NN NN NN NUNE TN N NN VRN N N M |
(3]
PRODUCED |& | c. ENTER THE TOTAL HARVESTABLE WEIGHT OF THIS SPECIE
ATTHIS @ PRODUCED BY THIS FACILITY PER YEAR IN POUNDS, Lt b 1 1 vt 1 1 1 Ppowcs
D. ENTER THE MAXIMM WEIGHT PRESENT FOR THIS SPECIE WHICH
FACILITY WOULD REPRESENT YOUR NORYAL OPERATION, Lt L L} 1 1 1 ) POUDS
A, IS THIS SPECIE A WARM OR COLD WATER SPECIE? E WARM oo
" L
?':_ B: GIVE THE RAYE OF THIS SPELIE, T N N T NN TN NN N NN NN U NN N NN N S |
& | ¢. ENTER THE TOTAL HARVESTABLE WEIGHT OF THIS SPECIE
© . PRODUCED BY THIS FACILITY PER YEAR IN POUNDS. POURDS
D.
Emm THE MAXIMM wsum PRESENT m 'nus SPECIE WHICH Vbt s e ey
As 1S THIS SPECIE A WARM OR COLD WATER SPECIE? D WARM D co
. 0
3 B. GIVE THE MVE OF, THIS SPECIE. N I T N A
& | C. ENTER THE TOTAL HARVESTABLE WEIGHT OF THIS SPECIE
7 PRODUCED BY THIS FACILITY PER YEAR IN POUNDS. Lt by v 31t pons
Do ENTER THE MAXIMM WEIGHT PRESENT FOR THIS SPECIE WHICH
WOULD REPRESENT YOUR NORMAL OPERATION. AN T DR T O O I O B )
A 1S THIS SPECIE A WARM OR COLD WATER SPECIE? (7w (] o
@ | B. GIVE HE KAE OF THIS SPECIE,
Qun
Wl ¢, BOR THE TOTAL HARVESTABLE WEIGHT OF THIS SPECIE
7] PRODUCED BY THIS FACILITY PER YEAR IN POLNDS. Ll b v b 1 111} pouDs
D: ENTER THE MAXIMM WEIGHT PRESENT m THIS SPECIE YHICH
WOULD REPRESENT YOUR NORMAL OPERATION. _L]_L_L__l_l_ll_l___] POLNDS
As IS THIS SPECIE A WARM OR COLD WATER SPECIE? AR POUNDS
@ | 5. GIvE NE NvE OF THIS SPECIE.
Qo
@ | c. ENTER THE TOTAL WARVESTABLE WEIGHT OF THIS SPECIE
L PRODUCED BY THIS FACILITY PER YEAR [N POUNDS. 4 Ll L Lt 1 1 1 1 | POUNDS
D, ENTER THE MAXIMM WEIGHT PRESENT FOR THIS SPECIE WHICH
WOULD REPRESENT YOLR NORMAL OPERATION, Lt 433111 powDs
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INSTRUCTIONS FOR COMPLETING SECTION 1 '
ITEMS 10 AND 11

This form requires information avout the design, size, and type and numbers of animals in an aquatic animal production faclllity,

ENTER THE PERMIT NUMBER IN THE BOX AT THE TOP OF THIS FORM, THE PERMIT NUMBER CAN B<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>