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I. INTRODUCTION

Technical Specifications Appendix B, Part 2, Section 5.4.1, requires that an Annual 
Environmental Operating Report be produced and include summaries and analyses of 
the results of the environmental protection activities required by Section 4.2 of the 
Environmental Protection Plan for the report period. The Annual Environmental 
Operating Report shall include a comparison with preoperational studies, operational 
controls (as appropriate), previous non-radiological environmental monitoring reports, 
and an assessment of the observed impacts of the plant operation on the environment.  
In addition to Technical Specification, Appendix B, Part 2, Section 5.4.1, Technical 
Specification 6.9.1.6 requires that an annual report, which details the results and 
findings of ongoing environmental radiological surveillance programs, be submitted to 
the Nuclear Regulatory Commission.  

This report serves to fulfill these requirements and represents the Annual 
Environmental Operating Report for Units 1 and 2 of the Donald C. Cook Nuclear Plant 
for the operating period from January 1 through December 31, 1999.  

There were no operational parameters to report for the year as both units were taken 
offline in September 1997 and have not been returned to service.  

Parameter Unit I Unit 2 

Gross Electrical Generation (MWH) 0 0 
Unit Service Factor (%) 0 0 
Unit Capacity Factor - MDC* Net (%) 0 0 

CHANGES TO THE ENVIRONMENTAL TECHNICAL SPECIFICATIONS 

There were no changes to Environmental Technical Specifications in 1999.  

III. NON-RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT 

A. Non-Routine Reports 

A summary of the 1999 non-routine events is located in Appendix I of this 
Report. No long-term, adverse environmental effects were noted.  

B_ Environmental Protection Plan 

There were no instances of Environmental Protection Plan noncompliance in 
1999.  

C. Plant Design and Operation 

During 1999, there were no changes in station design, operations, tests, or 
experiments which involved a potentially significant unreviewed environmental 
issue. There was one environmental evaluation performed during the reporting 
period that assessed the impact of replacing the unit one stream generators.  
The conclusion of the environmental evaluation was that replacement did not 
result in an unreviewed environmental question.
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D. Environmental Monitoring - Herbicide Application

Herbicide applications are the activities monitored in accordance with 
Technical Specification Appendix B Section 4.2. There were no preoperational 
herbicide studies to which comparisons could be made. Herbicide applications 
are managed by plant procedure 12 THP 2160 HER.001.  

A summary of the 1999 herbicide applications is contained in Appendix III of 
this report. Based on observations, there were no negative impacts or 
evidence of trends toward irreversible change to the environment as a result of 
the herbicide applications. Based on our review of application records and field 
observations, the applications conformed to EPA and State requirements for 
the approved use of herbicide.  

E. Mollusc Biofouling Monitoring Program 

Macrofouling monitoring and control activities during 1999 are discussed in 
Appendix IV of this report.  

F. Special Reports 

There were no special reports during 1999.  

IV. RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT 

The Radiological Environmental Monitoring Program annual report is located in 

Appendix VI of this report.  

The objectives of the operational radiological environmental monitoring program are: 

1. Identify and measure radiation and radioactivity in the plant environs for 
the calculation of potential dose .to the population.  

2. Verify the effectiveness of in-plant measures used for controlling the 
release of radioactive material.  

3. Provide reasonable assurance that the predicted doses, based on 
radiological effluent data, have not been substantially underestimated 
and are consistent with applicable standards.  

4. Comply with regulatory requirements and Station Technical 
Specifications and provide records to document compliance.  

A. Changes to the REMP 

There were no identified changes to the REMP during 1999.
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B. Radiological Impact of Donald C. Cook Nuclear Plant Operations

This report summarizes the collection and analysis of various environmental 
sample media in 1999 for the Radiological Monitoring Program for the Donald C.  
Cook Nuclear Plant.  

The various analyses of most sample media suggest that there was no 
discernible impact of the nuclear plant on the environment. The analysis of air 
particulate filters, charcoal cartridges, direct radiation by thermoluminescent 
dosimeters, fish, water, sediments from Lake Michigan, drinking water, and food 
products, either did not detect any radioactivity or measured only naturally 
occurring radionuclides at normal background levels.  

The only radionuclide that appears attributable to the Donald C. Cook Nuclear 
Plant operation is tritium, which was measured at low levels in onsite wells.  
However, the associated groundwater does not provide a direct dose pathway to 
man.  

C. Land Use Census 

The Land Use Census is performed to ensure that significant changes in the 
immediate vicinity of the Donald C. Cook Nuclear Plant are identified. Any 
identified changes are evaluated to determine whether a modification must be 
made to the REMP or other related programs. A further discussion of the land 
use can be found in Appendix VI of this report.  

D. Solid, Liquid, and Gaseous Radioactive Waste Treatment Systems 

There were no changes in the solid, liquid, or gaseous radioactive waste 
treatment systems during 1999.  

V. CONCLUSION 

Based upon the results of the radiological environmental monitoring program and the 
radioactive effluent release reports for the 1999 reporting year, it can be concluded that 
there were no adverse affects to the environment or to the general public due to the 
operation of the Donald C. Cook Nuclear Plant.
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1999 Non-Routine Events

July 7, 1999 - At 1245 hours, unnatural turbidity was observed at Cook Plant Outfall 002 
(Condenser Cooling Water and Miscellaneous Low Volume Waste.) the turbidity was observed 
during a molluscicide treatment being performed at the Cook Nuclear Plant, in accordance with 
the conditions of our NPDES permit.  

On July 7, 1999 from 1042 to 2252 hours, Betz-Dearborn CT-2 was applied for zebra mussel 
control in plant raw water systems. The observed turbidity was caused by bentonite clay being 
fed into the discharge vaults for Units 1 and 2, during the molluscicide treatment. Clay is used to 
satisfy the NPDES Permit detoxification requirements. Clay feed was terminated at 0200 hours 
on July 8.  

The turbidity observed during the molluscicide treatment was expected, since similar 
observations have been made during previous treatments. Preventive actions are not possible 
due to the detoxification requirements contained in the NPDES permit.  

July 7, 1999 - During the biocide treatment performed at the Donald C. Cook Nuclear Plant, two 
short interruptions in detoxification agent bentonite clay occurred. These interruptions led to 
NPDES permit exceedences in Outfall 001.  

On July 7, 1999, outfall 001 (Circulating Water Discharge) sample taken at 2100 hours showed a 
residual Clam-Trol CT-2 value of 0.17 ppm. The discharge exceedence was the result in an 
interruption of the clay feed to the Unit 1 Discharge Vault. A valve placed at the end of the clay 
feed line at the Unit I Discharge Vault became blocked with clay and restricted the flow of clay 
slurry to the vault. The valve was cleared and clay feed was re-established. Another sample was 
pulled at 2207 hours and indicated less than the detectable concentration of 0.05 ppm Clam-Trol 
CT-2.  

Clam-Trol CT-2 feed had been completed at 2252 hours on 7/7/99. Clay feed was continued for 
purposes of detoxifying the Clam-Trol CT-2 residual that was left in the system until it passed 
through plant equipment between 0145-0200 hours on July 8, 1999. On July 8, 1999, outfall 
001(Circulating Water Discharge) samples taken at 0130 and 0200 hours showed 0.08 ppm and 
0.06 ppm Clam-Trol CT-2 respectively. The cause of the 0130 hours exceedence was due to an 
air operated clay pump freezing just before the sample was taken at 0130 hrs. The cause of the 
0200 hours exceedence was due to the clay truck running out of clay slurry between 0145-0200 
hours. Outfall 001 was again sampled at 0300 hours and showed less than the detectable 
concentration of 0.05 ppm Clam-Trol CT-2.  

We believe there was no environmental impact of the CT-2 discharge on Lake Michigan fish at 
Unit 1 discharge because of the following: 

1. Bioassay data for the CT-2 product for NOEL (No Observable Effect Limit) is 2.0 ppm 
as CT-2 for Trout as tested in a 96 hour flow through bioassay test. The maximum 
exposure to the fish would have been 0.17 ppm for a maximum of 1 hour at 2100 
hours on 7/7/99 and 0.08 ppm for a maximum of 2 hours at 0100 hours on July 8, 
1999.  

2. The Unit 1 discharge stream was 1/10 of the total treatment flow of 150,000 gallons 
per minute for the combined Unit 1 and 2 discharge. The majority of discharge was 
directed to Unit 2's outfall 002 where the circulating water pump discharge was 
directed. This does not take into account the further dilution available at the 
discharge-mixing zone at the end of the pipe, which would further reduce CT-2 
concentration.



To prevent future exceedences, we will implement the following actions for all subsequent CT-2 
applications that require detoxification by clay addition.  

1. The inventory of clay will be maintained to allow for an added two hours of 
detoxification after a calculated zero CT-2 level is reached. Actual feed of clay will be 
done for 1 hour after actual test sample of zero for service water is recorded 

2. Visual/instrument verification of the clay feed point discharge will be continuous to 
ensure clay feed to the Unit discharge vault. Also, clay feed slurry back-up pumps 
will be installed as spares for immediate availability should the main pump fail.  

September 9, 1999 - Unnatural turbidity was observed at Cook Plant Outfall 001 and 002 
(Condenser Cooling Water and Miscellaneous Low Volume Waste.) the turbidity was observed 
during a molluscicide treatment being performed at the Cook Nuclear Plant, in accordance with 
the conditions of our NPDES permit.  

On September 8 and 9 from 1816 hours to 0540 hours, Betz-Dearborn CT-2 was applied for 
zebra mussel control in plant raw water systems. The observed turbidity was caused by 
bentonite clay being fed into the discharge vaults for Units 1 and 2, during the molluscicide 
treatment. Clay is used to satisfy the NPDES Permit detoxification requirements. Clay feed was 
terminated at 1010 hours on September 9.  

The turbidity observed during the molluscicide treatment was expected, since similar 
observations have been made during previous treatments. Preventive actions are not possible 
due to the detoxification requirements contained in the NPDES permit.

For the year 1999, there were no reportable spills at the Cook Nuclear Plant.
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I. EXECUTIVE SUMMARY

The current Unit 1 Westinghouse Model 51 steam generators will be replaced 
with new B&W Model 51R steam generators.  

This Environmental Evaluation was conducted to determine if the Ul Steam 
Generator Replacement Project (SGRP) will result in an unreviewed 
environmental question pursuant to the D. C. Cook Nuclear Plant Environmental 
Technical Specifications or whether a change to the environmental protection plan 
(Appendix B Environmental Technical Specifications) would be needed. The 
Environmental Evaluation provides an analysis of all the activities involved with 
the Ul SGRP and is included in Design Change Package 300. The listed 
references were reviewed and 12 EA 6090 ENV. 107, Preparation and Distribution 
of Environmental Evaluations was used to determine if the replacement of the 
Unit 1 steam generators results in an unreviewed environmental question. The 
document includes all known activities as of the time of this writing. Subsequent 
activities will be treated independently.  

Based on this Environmental Evaluation it is concluded that the replacement of 
the Unit 1 steam generators does not result in an unreviewed environmental 
question. No change to the Environmental Protection Plan is required.  

II. PURPOSE OF THE ENVIRONMENTAL EVALUATION 

The purpose of this Environmental Evaluation is to determine if the SGRP results 
in an un-reviewed environmental question as defined in Part I, Section 3.1 of the 
D. C. Cook Nuclear Plant Environmental Technical Specification.  

As stated in Part II, Section 3.1 of the D. C. Cook Nuclear Plant Environmental 
Technical Specifications, "A proposed change, test or experiment shall be deemed 
to involve an unreviewed environmental question if it concerns 

(1) a matter which may result in a significant increase in any adverse 
environmental impact previously evaluated in the final environmental 
statement (FES) as modified by staff' s testimony to the Atomic Safety and 
Licensing Board, supplements to the FES, environmental impact appraisals, or 
in any decisions of the Atomic Safety and Licensing Board; or 

(2) a significant change in effluents or power level [in accordance with 10CFR 
part 51.5(b)(2)]; or 

(3) a matter not previously reviewed and evaluated in the documents specified in 
(1) of the Subsection which may have a significant adverse environmental 
impact."
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III. DESCRIPTION OF THE PROPOSED ACTIVITY

D.C. Cook Nuclear Plant Unit 1 has exhibited accelerated secondary side 
degradation of the steam generator tubing for over 13 years. The degradation is 
caused by intergranular corrosion (IGC) to the tube outside surfaces, and primary 
side degradation caused by primary water stress corrosion cracking on the tube 
inside surface.  

The original steam generators are particularly susceptible to IGC because of their 
Inconel 600 tubing, deep tubesheet crevices, and carbon steel support plates. A 
series of expensive repair methodologies, combined with remedial measures, have 
been utilized over the past 13 years to combat tube degradation. These measures 
have slowed but not stopped the tube degradation. Continued operation under 
these conditions will result in additional tube degradation and an increased 
probability for conducting mid-cycle inspections to assess tubing condition.  

Because of tubing degradation and its adverse effect on the original steam 
generators, long term, cost-effective, reliable operation cannot be assured through 
the end of plant life. There are few technical options to prevent further 
degradation. Replacement of the steam generators remains the most viable option 
to continue the operation of Unit 1 until 2014, the end of its current license.  

The Westinghouse Series 51 steam generators (SGs) in Unit 1 are currently 
scheduled for replacement in January of 2000. This will be a two piece 
replacement utilizing Babcock & Wilcox Series 5IR SG lower assemblies and 
upper internals while reusing the original steam domes.  

The exterior envelope of the replacement steam generators will remain essentially 
unchanged with the exception of a minor change to the vessel blowdown piping 
connection. The new steam generators differ from the original Westinghouse 
design. The new steam generators feature Inconel 690 tubes, improved upper 
internals package, and design features that minimize corrosion related 
degradation.  

The enhanced design features include an improved moisture separator unit, 
improved internal feedwater distribution system, installation of an internal steam 
flow restrictor, improved feedwater inlet/thermal sleeve arrangement, use of 
lattice grid support plates and an overall increase in tube bundle size. The 
replacement steam generator tubes are flush-welded to the primary face of the 
tube sheet and hydraulically expanded to maximize mechanical strength and to 
minimize the tube-to-tubesheet crevice. This is a major design enhancement that 
will limit the loosening of tubes or creation of crevices.
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The SGRP will involve permanent modifications to existing plant items, 
temporary dismantling and/or modifications of existing plant items and 
installation of temporary facilities to house and accommodate personnel, 
equipment and fabrication activities. The main engineering/installation work 
involves: 

"* Removal and storage of the old steam generators 
"* Installation of replacement steam generators 
"* Removal and repair of enclosures for access to steam generators 
"* Severing primary and secondary system piping from the steam generator 

nozzles 
"* Removal and reinstallation of sections of the main steam and feedwater 

system piping and supports 
* Vessel girth cutting and welding 
* Steam dome refurbishment 
• Removal and installation of thermocouples and accelerometers 
* Replacement of existing insulation on the steam generators and segments of 

interfacing piping systems; reactor coolant, main steam, feedwater, 
blowdown.  

IV. DESCRIPTION OF THE AFFECTED AREA 

A. Location 

The plant is located in Lake Township, Berrien County, Michigan approximately 
eleven miles south-southwest of the center of Benton Harbor, Michigan. The 
plant site consists of approximately 650 acres situated along the eastern shore of 
Lake Michigan. The closest population center is the twin cities of Benton Harbor
St. Joseph, Michigan.  

The main activities involved in the Ul SGRP will be located in the Unit 1 
containment and surrounding building and areas. The additional support facilities 
and/or areas include: 

* Old Steam Generator Storage Facility: The existing Unit 1 steam generator 
lower assemblies will be stored onsite in the Old Steam Generator Storage 
Facility after their removal. The Unit 2 previously replaced steam generator 
lower assemblies that were stored in the facility have been shipped to an 
approved offsite radioactive waste disposal facility. The facility will be 
modified utilizing Commercial Controls.
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"* Replacement Steam Generator Preparation and Storage Area (Attachment C): 
The replacement steam generator lower assemblies will be stored at a 
temporary facility located adjacent to the 345 kV Switchgear Yard. The 
facility will be constructed using commercial controls. In addition, the area 
will provide warehouse space, fab shop, weld test shop, mock-up facility and 
a fenced laydown area.  

"* Transport Route of the New and Old Steam Generators: The old steam 
generators will be transported to the Old Steam Generator Storage Facility via 
a route that has been load tested. The new steam generators will be 
transported from the storage/prep area to the reactor building utilizing the 
same route.  

"* Containment Access Facility (Attachment D): A temporary trailer complex 
will be located inside the protected area north of and adjacent to the Unit 1 
refueling water, primary water and condensate storage tanks directly 
underneath the 345 kV dead end tower #4. The temporary trailer complex 
will be constructed utilizing Commercial Controls. The temporary trailer 
complex is intended to provide office, craft assembly area, daily planning 
meeting room and self contained toilet facilities. A plan of the day office will 
be located on the strip of unpaved ground between the existing plant roads, 
north of the containment access facility and a minimum of 30 feet from the 
existing site construction office building. Self-contained toilet facilities will 
consist of commercially available sanitary package units that are equipped 
with holding tanks. An approved contractor will maintain the holding tanks 
and dispose the waste off site. No tie-in to the plant sanitary system is 
required. Asbestos abatement support activities including a self-contained 
shower facility will be located in the temporary trailer complex. The shower 
water containing asbestos fibers will drain from the showers to a filter skid 
and then pumped through a filter cascade system and filtered to <5 microns.  
It is then discharged to a 400 gallon holding tank. The tank is pumped via a 
sump pump to the turbine room sump. The NPDES permit allows 
miscellaneous floor drains to be routed to the turbine room sump. Both the 
400 gallon holding tank and the filter skid are located in the containment 
berm. A temporary prefabricated enclosure will be installed outside of 
containment on the containment building electrical tunnel and main steam 
enclosure to facilitate access to the existing containment penetration. The 
temporary trailer complex will be removed upon completion of the project.  
The existing Contractors Access Control area will be used as the 
ingress/egress point.Permaent modifications to this building will be 
completed utilizing DCP-312 and include installation of a new double door, 
installation of a temporary connection to the new temporary walkway for 
material access and relocation of existing personal monitors.
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Steam Generator Replacement Project Office: This temporary facility has 
been constructed to provide office space for SGRP project and AEP 
personnel.  

B. Geology and Soils 

Soils of the site are comprised of dune sands and glacial till deposits. Underlying 
the sand and till is bedrock consisting of shale, limestone, sandstone, and 
dolomite.  

C. Groundwater and Surface Water 

The groundwater table generally rises gradually eastward away from Lake 
Michigan. The water table is less than 30 feet above the level of the lake and 
occurs within the dune sand or beach sand which overlays impermeable glacial 
lake clays. The overall direction of groundwater flow is toward Lake Michigan.  
This groundwater pattern has remained unchanged since the 1973 Final 
Environmental Study. The project will have no effect on ground water flow or 
direction. Discharges will be authorized via National Pollution Discharge 
Elimination System (NPDES) surface water or ground water permits if required.  

D. Biological Resources 

1. Terrestrial Ecology 

The Unit 1 reactor building is part of the original plant construction. The site 
of Unit 1 reactor building and immediate vicinity is void of any vegetation.  

The remaining temporary facilities that will support the project are located in 
previously disturbed areas. The selected fabrication and storage area near the 
345 kV SwitchYard is void of vegetation growth with the exception of sparse 
clumps of annual grasses. The surrounding area consists of trees, grass and 
scattered bushes. The vegetation offers limited wildlife habitat.  

2. Aquatic Ecology 

No significant surface water resources are impacted by the SGRP. Storm 
drains within the protected area discharge to Outfalls 001S and 002S. There 
are no impacts to the storm drain system because adequate controls are in 
place-to- prevent -ontamylntan-t4-fro-mire--ching-the storm-drains within the 
protected area. Changes to effluent releases into Lake Michigan are detailed 
in the Section V, ENVIRONMENTAL IMPACTS.

6



E. Cultural Resources

1. Land Use 

The steam generator replacement project is located entirely in areas that were 
previously disturbed during the original construction.  

Other areas within the owner controlled property but outside the protected 
area used for temporary SGRP contractor facilities and staging areas have 
required the completion of environmental reviews. A summary of the 
completed environmental reviews associated with the project is included in 
Section V, ENVIRONMENTAL IMPACTS. The environmental reviews 
concluded that these activities did not alter the previous land use. No 
environmental screenings were required of the environmental reviews 
completed.  

2. Archaeology 

Previous construction excavations in the area have not unearthed any artifacts 
or other examples of archeological significance. These previous excavations 
include the construction of the Unit 1 reactor, auxiliary building, primary 
water tank, condensate storage tank, and refueling water tank.  

V. ENVIRONMENTAL IMPACTS 

A. Procedural Process 

The SGRP will be completed utilizing a series of Design Change Packages 
(DCPs). Each DCP undergoes a 50.59 safety evaluation. The 50.59 process 
includes a general question that identifies whether the activity may have an 
environmental impact.  

Other previously described work will also be completed utilizing Commercial 
Controls in compliance with PM[P 5043 CCD.001 Configuration Change 
Determination.
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The following table is a matrix of the DCP activities that will be completed during 
the SGRP. The list is current as of the date of this document. The Environmental 
Evaluation for the project is included DCP-300.  

DCP # Description EE 
Required 

300 Component Replacement YES 
301 Template Target Installation NO 
302 Modify CPN 83 NO 
304 Containment & Aux Bldg. Mods NO 
305 SG Vessel & Large Bore Pipe NO 
306 SG & RCS Supports, RCS Pipe NO 
307 Small Bore Pipe NO 
308 Insulation and Asbestos Abatement NO 
309 SG Enclosure Mod NO 
310 Restore OSGSF NO 
311 Upgrade Plant Telephone NO 
312 Modify Contractors Access Control NO 
313 Rigging Inside Cont/Aux Bldg NO 
314 Rigging Outside Cont/Aux Bldg NO 
315 Modify Aux Crane Controls NO 
316 Install Transformer & Distribution System NO 
318 Temporary Containment Power NO 
319 Modify Aux Bldg Crane Controls NO 

A general description of each DCP and related environmental impacts follows.  

DCP 300 Component Replacement: Involves the functional aspects of replacing 
the Unit 1 Westinghouse steam generator lower assemblies with B&W lower 
assemblies and refurbished original steam domes. The exterior envelope of the 
replacement steam generators will remain essentially unchanged. The new steam 
generators differ internally from the original. Major differences involve enhanced 
design features. This DCP evaluates the various component changes and 
identifies, if any, impacts these changes have on plant operation. These activities 
conform to the Environmental Protection Plan and Appendix B Environmental 
Technical Specifications.  

DCP 301 Template Target Installation: Involves the installation of laser target 
assemblies at certain locations below the lower lateral restraints of the steam 
generators. The amount of aluminum in the target assemblies has been evaluated 
and approved for installation in containment. The targets serve as benchmarks for 
key laser beam measurements that establish vital reference points for locations of 
existing piping and equipment. The installations are per Seismic Class I criteria 
and there is no impact on the plant structures, systems or components. These
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activities conform to the Environmental Protection Plan and Appendix B 
Environmental Technical Specifications.  

DCP 302 Modify CPN 83: Involves the modification of spare containment 
penetration CPN-83 inside Unit 1 containment for use as a "service" penetration 
during the SGRP. This will facilitate construction activities and future ice 
condenser maintenance related activities. The converted penetration will allow 
for service hoses and cables to enter the upper containment as opposed to routing 
them through the air locks. The activities involve removing the existing end caps, 
installing a hinge cover and adding a "B" leak test connection. The penetration is 
designed to maintain containment integrity following a loss of coolant or other 
design basis accident. These activities conform to the Environmental Protection 
Plan and Appendix B Environmental Technical Specifications.  

DCP 304 Containment and Aux Building Modifications: Involves the 
permanent modifications to existing plant utilities, temporary re-locations and/or 
modifications of existing plant utilities and installation of temporary facilities.  
Includes: 

Modifications 
Steam generator platforms 
Containment stairway 
CRDM ductwork 
Containment spray piping 
Containment spray piping support structure (catwalks) 
Containment upper ventilation units and associated drain piping 
NESW piping 
Post-Accident Containment Hydrogen Monitoring 
System sample lines 
Containment air pressure (wide range) sensing lines 
Containment purge exhaust system ductwork support 
Containment humidity monitoring line 
Missile shield 
RCP hatch covers 
Reactor head lift rig 
Auxiliary Building fuel transfer control station platform 
Fuel handling crane 
Lower containment ventilation system ductwork inside SG enclosures 
Containment fuel manipulator crane 
Hydrogen skimmer piping support 
Steam generator enclosure roof handrail and walkways 
Safety injection piping rupture restraint 
Electrical systems
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Temporary Installations

Allied marine crane installation and use 
Reactor cavity decking 
Temporary containment ventilation 
Containment temporary power 
Equipment runway system installation and use 
Rigging inside auxiliary and containment buildings 

The modifications are located in Unit 1 containment. These modifications involve 
removal to accommodate work activities associated with cutting, welding, and rigging of 
the replacement steam generators. The present configuration will be restored upon 
completion of the steam generator installation. These activities conform to the 
Environmental Protection Plan and Appendix B Environmental Technical 
Specifications.  

DCP 305 Steam Generator Vessel and Large Bore Secondary Piping: 
Involves the removal of the old steam generators, installation of the replacement 
steam generators, severing secondary system piping from the steam generator 
nozzles, removal and reinstallation of the main steam and feedwater system 
piping, including associated pipe whip restraints, modification of the feedwater 
nozzles, replacement of the feedwater elbows, steam dome refurbishment, and 
removal and reinstallation of thermocouples and accelerometers. The work is 
performed in Unit 1 containment. The present configuration will be restored upon 
completion of the steam generator installation. These activities conform to the 
Environmental Protection Plan and Appendix B Environmental Technical 
Specifications.  

DCP 306 Steam Generator Supports, Reactor Coolant System Supports, and 
RCS Piping: Involves the steam generator supports - dead weight, upper lateral 
and lower lateral supports, steam generator snubbers, temporary support of the 
steam generator for rigging; reactor coolant system (RCS) piping templating, 
cutting, machining, welding and temporary supports; RCS pipe end 
decontamination; RCS cold and hot gap measurement program, and cut lines for 
severing RCS piping from the existing steam generator at the nozzle. The 
function of the permanent steam generator support/restraint design and the reactor 
coolant system piping will not change due to the installation and removal of the 
temporary steam generator restraints. The replacement steam generator design 
maintains the same relative location and piping connections are aligned with 
existing piping. These activities conform to the Environmental Protection Plan 
and Appendix B Environmental Technical Specifications.  

DCP 307 Small Bore Secondary Piping: Involves the removal and reinstallation 
of the replacement steam generator instrumentation piping, tubing, and supports; 
blowdown system piping and supports; any associated instrument or root valve
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changes; and other attached small bore secondary piping/tubing and supports.  
Performing this task requires the removal of all miscellaneous piping, 
components, and structures that attach to the steam generators or in the removal 
and replacement path of the steam generators. The impact of the steam generator 
replacement on all small bore lines (_< 2 inch nominal diameter), valves, and 
supports in the steam generator enclosures have been identified and are all related 
to direct connection to the generator. The present configuration will be restored 
upon completion of the steam generator installation. These activities conform to 
the Environmental Protection Plan and Appendix B Environmental Technical 
Specifications.  

DCP 308 Insulation and Asbestos Abatement: Involves the removal and 
replacement insulation required for the steam generators and attached primary and 
secondary system piping. The affected piping systems include reactor coolant, 
main steam, feedwater, and blowdown. The existing insulation, consisting of 
metal reflective insulation on the existing steam generator primary channel head 
and calcium-silicate insulation on the remainder of the existing steam generator, is 
to be replaced with a Transco's MRI® system. Existing insulation installed on 
designated segments of the interfacing piping systems; i.e., RCS, MS, FW, and 
BD, are to be removed and replaced. The MRI® insulation is designed to meet, 
as a minimum, the same reactivity, flammability, radiation, seismic, and thermal 
requirements as the existing insulation system. These activities conform to the 
Environmental Protection Plan and Appendix B Environmental Technical 
Specifications.  

Asbestos Abatement: Involves the requirements for the removal of the asbestos 
insulation. Asbestos abatement support activities include separate showers to be 
installed in the Contractors Access Facility. Wastewater will be filtered and 
pumped to a holding tank where it will be tested and then ultimately discharged.  
An approved asbestos contractor will cut, remove, and dispose of the old 
asbestos-bearing calcium-silicate insulation. Inspection must be performed by 
State qualified inspectors per D.C. Cook Nuclear Plant procedure 12 PMP 6010 
RPP.004. The asbestos insulation and debris will be disposed of in compliance 
with Environmental Protection Agency, OSHA and MJOSHA requirements. All 
other relevant procedures will be adhered too. These activities conform to the 
Environmental Protection Plan and Appendix B Environmental Technical 
Specifications.  

DCP 30"SteamGenenratoir Enclosure Modifications: Involves the removal and 
restoration of the steam generator enclosure roofs. This activity is limited to the 
core boring and cutting of the existing concrete into sections for removal and the 
installation of the replacement concrete roof. Coreboring of the enclosure roofs 
and upper wall sections will facilitate saw cutting the concrete into manageable 
sections. Coreboring activities will require a supply of water and will result in
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some runoff. The use of proper construction procedures will ensure that waste 
water is controlled and contained in an acceptable manner. Saw cutting shall be 
performed during the defueled condition only.  

Sawcutting and chipping operations will produce dust and debris. The spread of 
dust within containment will be controlled locally by enclosures and by 
water/slurry collection devices. Tents and filters will be used to control the dust 
and debris. Floor drains will be covered to control the spread of dust. Prior to 
entering Mode 4, all dust and debris from saw cutting and chipping will be 
collected and removed.  

Concrete waste material will be generated as a result of removing the steam 
generator enclosure to facilitate the generator replacement. The estimated total 
weight that will be disposed is 440 tons. The concrete sections will be removed 
from containment to the auxiliary building. Surface areas will be wiped to 
remove dust. After a radiological survey, the sections will be wrapped in 
protective material and moved to a temporary storage area. Further processing 
will be completed in preparation for interim storage at a designated spoils area 
and then final disposal at a licensed disposal facility. These activities conform to 
the Environmental Protection Plan and Appendix B Environmental Technical 
Specifications.  

DCP 310 Restore Steam Generator Storage Facility: The Unit 1 steam 
generators will be stored in the old steam generator storage facility that housed 
the Unit 2 steam generators. The Unit 2 steam generators have been shipped to an 
approved licensed radioactive waste disposal facility. The storage facility 
requires changes prior to the storage of the Ul steam generators. Precast concrete 
panels will be re-positioned. The roof will be refurbished to its original structural 
configuration. South and West wall utility holes will be filled and additional 
lighting installed. An environmental evaluation was completed prior to the 
construction of the facility in 1988. The environmental evaluation concluded that 
there was no impact to the Environmental Protection Plan. There is no new 
construction associated with this DCP. These activities conform to the 
Environmental Protection Plan and Appendix B Environmental Technical 
Specifications.  

DCP 311 Upgrade the Plant Telephone System: Involves the installation of 
equipment that expands the phone line capacity of the switch and also expands the 
capacity of the connection with the Training Center switch. The battery charger 
system is reconfigured to accommodate the new equipment. The new charger 
system will consist of six new modular power supplies. The battery will also be 
replaced and disposed of per approved procedures. These activities conform to 
the Environmental Protection Plan and Appendix B Environmental Technical 
Specifications.
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DCP 312 Modify Contractors Access Control (CAC): Describes the required 
utility connections including engineering design, material, and labor necessary for 
the installation of a temporary trailer complex to support the SGRP. The 
temporary trailer complex will be constructed utilizing Commercial Controls 
procedures and is not part of this DCP. The existing Contractors Access Control 
area will be used as the ingress/egress point. Modifications to this building 
include installation of a new double door, installation of a temporary connection 
to the new temporary walkway for material access, removal of interior walls and 
ceiling of the existing control room/office and relocation of existing personal 
monitors. Existing above ground structures that interfere with the installation of 
the temporary trailer complex will be modified and restored. These activities 
conform to the Environmental Protection Plan and Appendix B Environmental 
Technical Specifications.  

DCP 313 Rigging Inside Containment/Aux Building: The temporary lifting 
device (TLD) is a hydraulically operated, mobile, two leg gantry crane equipped 
with a chain jack assembly which enables it to raise and lower loads. Use of the 
TLD minimizes the amount of concrete removal required at the steam generator 
enclosures by allowing the steam generator components to be lifted higher than 
could be achieved using the existing polar crane trolley. The TLD can be 
disassembled to allow movement into containment through the equipment hatch 
and is compatible with the existing polar crane girders. The TLD will be used to 
lift the old steam generator steam domes and old steam generator lower 
assemblies out of the steam generator enclosures and downend them onto transfer 
carts on the runway system. The replacement steam generator lower assemblies 
and refurbished steam domes will likewise be upended from the transfer carts and 
rigged into final position within the enclosures using the TLD. Various steam 
generator components will also be rigged through the auxiliary building utilizing 
the overhead cranes. These activities conform to the Environmental Protection 
Plan and Appendix B Environmental Technical Specifications.  

DCP 314 Rigging outside Containment/Aux Building: Movement of the steam 
generator components on site will follow designated heavy haul routes. The haul 
routes for the steam domes, old steam generator lower assemblies, and the 
replacement steam generator lower assemblies follow existing plant roads. Some 
portions of the route are coincident with the existing railroad alignment located 
between the auxiliary building and turbine building, auxiliary building and the 
steam generator storage facilty._The majority of the haul route has been used 
previously for transport of steam generator components for the Unit 2 SGRP.  
Underground utilities beneath the haul route have been evaluated for the loads.  
Clearances and existing surface structures along the haul route have been 
evaluated. Temporary measures to protect underground utilities provide adequate 
clearance from surface structures, and provide adequate road width during
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component transport/load testing will be implemented as required. The entire 
haul route will be load tested prior to component transport to. confirm adequacy of 
the surface course/subgrade.  

Transport of the steam domes will follow those sections of the haul route between 
the auxiliary building and turbine building. Prior to transport, those sections of 
the haul route will be evaluated, prepared and load tested. The steam domes will 
be transported via hydraulic transporter. All transport equipment will be 
inspected to ensure no leakage. These activities conform to the Environmental 
Protection Plan and Appendix B Environmental Technical Specifications.  

DCP 315 Modify Aux Crane Controls: Involves the replacement radio controls 
for the east aux building crane and replacement of the bridge drives on the east 
and west aux building cranes. Other control components that interact with the 
radio and bridge controls will also be replaced. These activities conform to the 
Environmental Protection Plan and Appendix B Environmental Technical 
Specifications.  

DCP 316 Install Transformer and Distribution System: Involves the 
installation of a permanent transformer, switchboard and the necessary routing of 
conductors to feed the transformer and connect the transformer to the 
switchboard. The transformer and distribution system will provide temporary 
power to support plant and shop equipment and facilities. The transformer will be 
certified PCB free. It will have a containment berm constructed of impervious 
materials. The berm will have a capacity of at least 110% of the entire volume of 
oil in the transformer. The installation will comply with 40CFR1 10, 40CFRI 12, 
and Michigan Water Resources Rules, Part 5. The AEP Spill Prevention, Control 
and Countermeasure Plan and the Pollution Incident Prevention Plan will require 
updating when the installation is complete. These activities conform to the 
Environmental Protection Plan and Appendix B Environmental Technical 
Specifications.  

DCP 318 Temporary Containment Power: Involves a power connection to the 
reactor coolant motor feed and polar crane with installation of a temporary 
transformer to provide power for contractor activities. These activities conform to 
the Environmental Protection Plan and Appendix B Environmental Technical 
Specifications.  

__DCP 319 Modify Aux Building Bridge Crane Controls: Involves the 
replacement of the drive motor and slow speed motor with a single inverter duty 
motor and replacements of associated bridge controls including a variable 
frequency drive and telemotive laser guard system. These activities conform to 
the Environmental Protection Plan and Appendix B Environmental Technical 
Specifications.

14



B. Geological and Soils

Limited soil excavation is expected. If any soil is removed it will be used as 
backfill or placed in an approved spoils area away from surface water and 
drainage ditches.  

C. Surface and Ground Water 

Limited excavation activities are involved in the SGRP. If any excavation occurs, 
it is not deep enough to cause any impact on the area water table.  

D. Biological Resources 

1. Terrestrial Ecology 

The SGRP and its related support areas are confined to previously disturbed 
areas. The site is void of existing habitat. No habitat will be removed as a 
result of the SGRP. Machinery is limited to previously disturbed areas.  
Removal of existing habitat on the north and east side will be prohibited.  

The area is already subjected to the intrusion of man and machinery. Any 
animals that reside in the areas adjacent to the construction will not be further 
disturbed by the increased activity.  

2. Aquatic Ecology 

No significant surface water resources are impacted by the SGRP.  

E. Cultural Resources 

1. Land Use 

The area affected by SGRP has been previously disturbed during original 
construction. There is no change in land use.  

2. Archeology 

No archeological resources are known to exist within the D.C. Cook Nuclear 
---.. Plant based on original construction excavation.
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F. Noise

The SGRP related activities are well within the confines of the plant property.  
Noise levels will not exceed previously established limits. Most of the heavy 
equipment operations will be performed during daylight hours.  

VI. ALTERNATIVES TO PROPOSED ACTIVITY 

Alternatives to replacing the steam generators include: 

* Retubing in place 
* Sleeving 
* Operating at 80% reactor power to lower the temperature and reduce the rate 

of corrosion.  

Retubing in place has not been demonstrated in the radioactive environment of an 
operating nuclear plant and was therefore technically rejected. Sleeving is not 
feasible due to intergranular corrosion present in the tube support plate 
intersections. Sleeving is generally restricted to short straight sections of tubes 
and is not practical or economic for multiple elevations. Operating at a lower 
power has significant economic implications. There are higher costs associated 
with purchasing substitute power and increased surveillance and maintenance 
costs.  

An economic evaluation concluded that on a present worth basis, the replacement 
of the steam generator lower assemblies was the best option.  

VII. COST BENEFIT ANALYSIS 

It is estimated that the replacement of the four Unit 1 steam generators will 
require a total capital expenditure of $190 million. This includes labor, 
equipment, and other charges such as overhead, contingency funds, escalation, 
and allowance for funds used during construction.  

The SGRP outage is expected to last approximately 6 months from start of the 
work to completion.  

VIII. ENVIRONMENTAL CONTROLS

The following environmental controls shall be utilized to minimize the 
environmental impacts associated with the SGRP. These environmental controls 
shall be reviewed by the contractor prior to the start of construction in areas 
discussed in this evaluation.
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A. Noise

The majority of the construction activities involving the use of heavy machinery 
will take place during the day shift. This will reduce the impact of noise on the 
surrounding community. Noise from internal combustion engines will be 
controlled by the use of exhaust mufflers.  

B. Limitations of Machinery Movement and Equipment Maintenance 

Machinery will be allowed to operate only in areas that have been previously 
disturbed by construction activities. Areas that have not been previously 
disturbed and are inadvertently impacted by machinery will require restoration to 
the original state. The contractor operating the machinery is responsible for the 
restoration.  

Machinery and equipment will be inspected and maintained to prevent and/or 
minimize spills from hydraulic hoses, fuel overfills, etc. All portable equipment 
will be maintained leak tight to prevent oil and chemical spills.  

C. Handling and Storage of Oil and Chemicals 

The handling and storage of oil will be conducted in accordance with the D.C.  
Cook Nuclear Plant policies and procedures to prevent contamination and 
compliance with the Storm Water Discharge permit.  

Chemicals will be controlled and disposed of per plant procedure PMI 2160 
Chemical Control and other related procedures.  

D. Environmental Monitoring 

Environmental reviews have been completed for activities that have already 
begun and are related to the SGRP. The table in Attachment A outlines the SGRP 
related environmental reviews that have been completed to date. No further 
environmental evaluations were required of any of the reviews. Additional 
reviews associated with the project are expected.  

E. Permit Compliance 

1. National Pollution Discharge Elimination System (NPDES) Permit # 
MI0005827 

Discharge limitations as defined in the NPDES will not be exceeded as a 
result of the SGRP.
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The steam generator operating and lay-up chemistry will remain 
unchanged with the exception of boric acid, which has been eliminated 
from the treatment program.  

The discharge volume from outfalls 001 and 002 consisting of non-contact 
condenser cooling water and miscellaneous low volume wastes to Lake 
Michigan are expected to remain within the current NPDES permit 
parameters.  

The discharge volume from outfalls OOC - Plant Heating Boiler 
Blowdown, 00G - Reverse Osmosis System Reject, and 00H - Turbine 
Room Sump Evergency Overflow are expected to remain within the 
current NPDES permit parameters.  

The thermal and chemical characteristics of surface water and 
groundwater discharges will remain within the NPDES permit parameters 
with the use of the new steam generators.  

Other discharges include process wastewater and sanitary wastewater.  
These discharges are expected to remain within the current NPDES permit 
parameters.  

2. Industrial Stormwater Discharge Certificate of Coverage MIS 520011 

D. C. Cook Nuclear Plant has a General Stormwater Permit issued by the 
Michigan Department of Environmental Quality. The SGRP will not 
impact this permit. No changes are anticipated in the stormwater 
discharge. The stormwater pollution prevention plan will require updating 
to address the use of the temporary facilities.  

3. Critical Dunes 

The steam generator construction project activities do not affect Sand 
Dune Protection and Management. All construction activities are located 
within the owner controlled area and not within any area designated under 
the protection of the Sand Dune Protection Management.  

4. Berrien County Soil Erosion 

The steam generator project activities do involve areas affected by the Soil 
Erosion and Sedimentation Control permits. Currently, D. C. Cook 
Nuclear Plant has two open Berrien County Drain Commisioner issued 
permits. Permit #2612 involves the Guard House Storm Water Reroute
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Project and Permit #2590 involves the Beach Nourishment Project.  
Neither is affected by the SGRP.  

Berrien County Soil Erosion Permit #2732 has been amended to include 
the activities of two SGRP related Environmental Reviews.  
Environmental Review #99-027 involves digging a trench from the RPAC 
to the Unit 1 Radioactive Waste Storage Tank yard as described in DCP
316. Environmental Review #99-033 involves excavation to install a 
potable water line from an existing header to the SGRP restroom trailer.  
A new Berrien County Soil Erosion Permit, # 2776 was granted to 
authorize work that will be performed as described in Environmental 
Review #99-037.  

5. Air Permits # 544-97 and # 460-93 

Currently, D. C. Cook Nuclear Plant has two Michigan Department of 
Environmental Quality Air Use Permits. Permit #544-97 applies to the 
alternate plant heating boiler. Permit #460-93 applies to the Emergency 
Diesel Generators and Plant Heating Boiler. The SGRP does not impact 
either permit.  

Nuisance dust generated from heavy truck traffic will be controlled when 
necessary through the use of water spray in the owner controlled areas.  

6. Other Permits 

D. C. Cook Nuclear Plant has a Submerged Lands Permit # 98-12-0414 
and # 98-BR-224-C issued by the MDEQ Land and Water Management 
Division and U.S. Army Corps of Engineers Permit # 69-056-004-7.  
These permits apply to a beach nourishment project. The SGRP does not 
impact these permit.  

D. C. Cook Nuclear Plant has a Wetland Protection Permit # 95-12-0267 
issued by MDEQ Land and Water Management Division. This permit 
applies to the installation of a Boardwalk Nature Trail through a wetland.  
The SGRP does not impact this permit.  

D. C. Cook Nuclear Plant has a Permit # 94-BR-321-C Power Line Right 
of Way Vegetation Control. The SGRP does not impact this permit.  

7. Railroad Enhancements 

Railroad enhancements have been completed utilizing the environmental 
review process. The activities include excavation to remove and replace
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ties, clearing of brush and interference's on railroad track route, and 
enhancements to the rail system. As outlined in the table in Section VIII.  
ENVIRONMENTAL CONTROLS, D. Environmental Monitoring, the 
environmental review did not require additional environmental screening 
and the enhancements were completed.  

*8. Housing and Building 

The construction of additional facilities to support the project will be 
completed utilizing approved D. C. Cook Nuclear Plant procedures and 
processes.  

9. Plant Policies 

The SGRP activities will be conducted in compliance with the following: 
Spill Prevention Control Countermeasure Plan, Pollution Incident 
Prevention Plan, PMI 2160 Chemical Control. The replacement is 
physically within the owner controlled area. All D. C. Cook Nuclear Plant 
policies are applicable. Work will be conducted in accordance with plant 
policies and procedures.  

IX. CONCLUSION 

It is concluded that no significant adverse environmental impact will result from 
the Unit 1 SGRP. One new permit was granted for completion of work associated 
with the project. No preferable alternatives to the proposed action are available.  
It is further concluded that the Unit 1 SGRP does not involve an unreviewed 
environmental question pursuant to Part II, Section 3.1 of the D. C. Cook Nuclear 
Plant Environmental Technical Specifications.
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ATTACHMENT A 
SGRP ENVIRONMENTAL REVIEWS 

Review # Activity 

97-034 Install storage shed on west side of SGRP offices including underground power 

supply.  

98-006 Modifications to the plant access road to allow entry of large construction or 

delivery vehicles to the fabrication site near the 345 KV Switchgear Yard.  

98-010 Perform soil borings for engineering analysis.  

98-011 Repair and maintain the Site Rail System.  

98-017 Install sign and post for SGRP Offices.  

98-021 Create a storage yard for trailers and sea vans from the W-Yard area.  

98-022 Clear small trees, bushes, brush, limbs 15' from the centerline of railroad 

tracks, both sides.  

98-023 Excavate adjacent to railroad tracks for the removal and replacement of railroad 

ties.  

98-030 Establish a laydown area to store materials relocated from the old steam 

generator storage building.  

98-033 Install power pole, guy wires and conduit trench for power supply to steam 

generator storage building. Install pole and platform for power supply to the 

SGRP Fab shop and warehouse.  

99-009 Trim bushes/trees 15 feet from railroad track centerline from Red Arrow 

Highway to switch one.  

99-013 Site preparation and construction of steam generator warehouse facility. Work 

to include foundation preparation, parking lot installation and grading and 

installation of power and communications. (345 kV yard) 

99-014 Site preparation and construction of steam generator fab shop and storage 

building. Work includes foundation preparation, parking lot installation and 

grading, and installation of power and communications. (345 kV yard) 

99-022 Seal abandoned well #B-5060B5 located north at 345kV switchyard. This well 

is an old soil boring used to identify underground material for the temporary 

steam generator storage building complex.  

99-027 DCP-316 trenching from RPAC to TWST Yard Unit 1, Berrien Erosion Permit 

#2732.  

99-033 Excavate to install potable waterline from existing header to SGRP restroom 

trailer, Berrien Erosion Permit #2732.  

99-037 Sawcut and remove pavement, excavate for storm tie-downs and surface soil 

removal for leveling pads and yard drainage, Berrien Erosion Permit #2776.  

99-039 Trench across road by blast shack, paint storage shack, run conduit line to craft 

trailer, trench to protect line.  

99-041 Repair road north of the 345 KV Switch yard.  

99-042 Construct swale to convey runoff from new intersection at Red Arrow 

Highway.  

99-043 Park SGRP RP Consumables Trailer 45' overland enclosed located near the 

sewage plant.  

99-044 Dig trenches between SGRP Building and north and south trailers.  

99-047 Increase road width north of 345 KV yard and slope bank on a 2/1 slope.  

99-049 Exc:avate trench to install permanent electrical feed to the steam generator 

mausoleum. Trench to be backfilled using spoils material.
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PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY
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Michigan Storm Water Consmtruction Permit 
Erosion (Berrien Co. Drain Comm) 
Waste Storage Permit 
Air

o Asbestos 0 Ground water 
o] PIP Plan • Storm water 
o SPCC Plan 0 amcn Raw Nb= 
o3 Hazwoper C3 NPDES 
o Joint Army Corps of Engineer/MDEQ Permit for 

Wetlands and Waterways

4. Additional comments:

C--Wa• )0,,ý Nott)Cr-.  r Ce.4 r\D•L Pery-t "'WYo~ Fr L..a- r2ot Qco.d 

AJOAt r3.L 22inik- =jal~)Ar~sd S-0'& L, 4.  

Reviewer/Evaluator " f' Date /0- 6-f__"_ 
General Supervisor • 
Environmental Rev _________________ Date ''~
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Revision 0
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DIGGING PERMIT # REV.

DESIGN CHANGE OR C/R NO. JOB ORDER P/ , 

DIGGING PERMIT 

Work Group: 

Requested By:?Y Department )N\Phone # \TA 

Date Requested:- \\3..- Date Digging is to start: \ "A 

Reference Drawing(s) No.: ' A',S_ SXWork Unes: 

LOCATION: (If a trench list starting point, termination point(s) and intermediate points where direction 

changes).  

-k S .T-r ~~b' 

REASON FOR EXCAVATION: ", • - E.•' 4.N • 

FACIUTIES LIKELY TO BE ENCOUNTERED: 

"REMA KS: k .4L ". , '-- . /,• " 1776 •A J" 

id' ".
P /e.trica,~i Da te:," 

Date: 

Envirrr Date: /U"6 

Sf .Date:o/0// 

PM(8$ FINA- REVIE"W./,,••,• ,Y•)te',f ,•: 

Remarks: --e .40 ,?- t,-J''-, .c t. 16 

Date: __________ 

PMP5020.001.001 Attachment No. 1 

Revision 0 Page 1 of 1
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/ (Assigned by Environmental Affairs) 
AIR # AIReview # 116-00oR 
J.O. # " . Revision # C' 

J.O.A . Expiration Date t.I-3 - 'L ý ,.  

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY

PMP 6090 ADM.001 
Attachment 2 

.-- -, I?

Provide a brief description of the proposed activity. Include applicable supporting documentation 
to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 
number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

Department: 156-iRp Contact: ,,b6 JOne ' Ext. _____ 

B. ENVIRONMENTAL REVIEW/EVALUATION 
(Environmental Affairs to Complete)

1. Is an Environmental Screening required? 
(If yes, attach screening to this review)

0 YES CO N/A

2. Work requirements and restrictions 

Je°,. / r_ r .sn,,.,,,. ,... p~o,,. 7,Lx.M •'i .

3. Potential permit or plan requirements/changes

Critical Dune/Hffi Risk Erosion 
M Iigan Storm Water Cotstruction Permit 

Erosion (Berriae Co. Drain Comm) 
waste Storage Pernik 
Air

0 
0 
0 
0 
0

Asbestos 0 Ground water 
PIP Plan 0 Storm water.  

SPCC Plan 0 or qaam Per 

Hazwoper 0 KPDES 

Joit Army Corps of Enginecr/MDEQ Permit fo 
Wetlads and Waterways

4. AdditioWal comments:

C~.i- t pvtL - - 00~ct ~C kc~k4- DOpjt L;e 

Perm rv? A~t-41 A~SJ (VAt. S-Aovt -~~ '-4

Reviewer/Evaluator 
General Supervisor 
Environmental Review

Ore.. 1X-' e bt, " .  
Z *-,

Date -' -q1-fd 

Date I- "q- 1I

Page 1 of I 
Revision 0
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0 
0



Attachment to Project Environmental Review 
JAJ 4/7/98 

A. Description of Proposed Activity 

The steam generator replacement contractor has a designated RSG Preparation and 
Fabrication area within the 345 KV Switchgear Yard. Access to the RSG preparation 
and fabrication site from the plant access road will be via the entry to the W-yard and 
pole barn complex area, (paint shack, blast shack, oil barn, haz. waste barn). In order 
to permit the entry of large construction or delivery vehicles the entry to the W-yard 
will need to be modified. The proposed modifications will consist of; the removal of 
one large growth oak tree, the excavation of a small berm, driveway widening, curb 
cutting to create a depressed curb in the new driveway location, and landscaping and 
replanting disturbed areas. These modifications will be incorporated in the SGRP 
Office parking lot contract to be let spring of 98.  

Joseph A. Jones 
Ext. 3483
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" JUL-,09-1998 10:32

A/RN # __ 

J.O. # ,I!A Jo.^.A#Z/

(Assigned by Environmental Affairs) 
Review # Ott$L 
Revision U 
Expiration Date '-$o -'9

PMP 6090 ADM.001 Attachment 2

PROJECT EXNVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY i 4t'" 

Provide a brief description of the proposed activiry; Include applicable supporting documentalion 

to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 

number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

EP-4u,0. ý As4,w/r4,d -rXI 6;7Z 5 1AI&'f. -cot 7 ,Y 

RCI-fo 4M& Yl.V at4k 77,65 If 17A6r'u4 IA6- AIZ&O 77,FS 10 e77 1V&

Department: . R Contact: Joe 130 VI Ext.

B. ENVIRON.ENTAL REVIEW/EVALUATION 
(Environmental Affairs to Complete) 

1. Is an Environmental Screening required? 
(If yes, attach screening to this review)

[3YES ZN/A

2. Work requirements and restrictions 

3. Potential permit or plan requiremcnts/changes

Criea DundfHig Pisk EroSIM 
lWfldPn st"n Wmaz castuctlom Perrmit 
rive= (Bocrri Co. Drain Coan) 

Wam swap Park 
Air

AAbest E3 Groumd water 
? Plin 0 .S51orm Wa= 
SPCC PIu 0 cuc Sav Pa 

Harwopw C3 NPDES 

Ioini Army Cops of En&.InecrMDEQ Permit for 
Welands Ari Whtrways

4. Addidional comments:

Reviewer/Evaluator 
General Supervisor- .  

Environmental Review

Date ____-__ 

Date _-____

Page I of 1 Revision 0

0 
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03 
03 
03
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" . Joseph A Jones 
07/09/98 10:59 AM 

To: Pete N. Stathakis/American Electric Power@AEPIN, Brett J TaylorlBC1/AEPIN@AEPIN, Thomas A.  
Szymanski/American Electric Power@AEPIN, Ed A. Young/American Electric Power@AEPIN 

cc: Bruce J. Abbgy/American Electric Power@AEPIN, Alvin W Cretsinger/BC2/AEPIN@AEPIN, Kim P 

GioanninilBC1/AEPIN@AEPIN, Stephen P. Hodge/AEPSC/American Electric Power@AEPIN, James A.  

Kobyra/AEPSC/American Electric Power@AEPIN, Brenda G. Kovarik/American Electric Power@.AEPIN, 

Bill R. Linn/American Electric Power@AEPIN, Mayo H Roth/BCI/AEPIN@AEPIN, Ken R.  

SchultzJINM/American Electric Power@AEPIN, Robert M. Totzke/American Electric Power@AEPIN, Paul 

T Wasilewski/BCI/AEPIN@AEPIN, Charles D. Springman/American Electric Power@AEPIN 

Subject: Rail Repairs 

U.S. Trackworks has been contracted to perform rail repairs on the plant system. On July 10, 1998 they 

will be on site to perform the repairs on items that were identified as significant track defects which limited 

use of the plant rails. These areas include the switches at the #4 and #5 turnouts, (switches just east of 

Red Arrow Highway), the sun kink just west of Red Arrow Highway and an area in the 765 kv yard where 

the train car had derailed. Upon completion of these repairs the plant rail system can be utilized for 

material transport. U.S. Trackworks will return to site in August to complete the balance of repairs 

identified in the Rail Inspection Report, this work will include replacing ties, tightening bolts, resetting 

spikes, adjusting and lubricating switches and compacting ballast.

Joe #3483
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PU.S. TRACKWORKS 

August 2, 1998 

Mr. Joe Jones 
American Electric Power 
DC Cook Nuclear Plant 
Unit 1 Steam Generator Replacement Project 

One Cook Place 
Bridgman, MI 49106 

Dear Mr. Jones: 

This is to noiify you that all the ties that we remove from the railroad trackage at your facility in 

Bridgmnan, Michigan will be takcn offsite and disposed of in accordance with all local, stacnd 

federal requirements.  

Sincerely, 

Scott R. Tameling 
Project Coordinator

SNRC

Railroad Construction / Maintenance / Design & Construction 
P.O. Box 10, Moline, Michigan 49335-0010 / 616-877-4777 / Fax: 616-877-4096 

P.O. Box 39786, Cincinnati, Ohio 45247 / 513-385-3802 / Fax: 513-385-3803

TOTAL P.02



A/R# / 
J.O. #,I/ 
J.O.A.# 4 ./

(Assigned by Environmental Affairs) 
Review # q S-',O 
Revision #1 _ 

Expiration Date II,/'3/f'F

PMP 6090 ADM.001 
Attachment 2

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY 

Provide a brief description of the proposed activity. Include applicable supporting documentation 
to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 
number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

SE >•-,• 44 23733-C--Cal 1_o-r•"-e d• er'r~rWF, -Cc+ 

Department: -§-P Contact: 'i• • Ext. 34S • 

B. ENVIRONMIENTAL REVIEW/EVALUATION 
(Environmental Affairs to Complete)

1. Is an Environmental Screening required? 
(If yes, attach screening to this review)

C1 YES SNIA

2. Work requirements and restrictions 

CcV er,<,_ s to p I,-(.,r (r%-

3. Potential penmit or plan requirements/changes 

ritical Dune/High Risk Erosion 

gichigan Storm Water Construction Permit 

- Erosion (Bcrricn Co. Drain Comm) 
0] Waste Storage Permit 

0l Air

Asbestos C1 Ground water 

PIP Plan CO Storm water.  

SPCC Plan C1 0(h n* P&r i 

Hazwoper El NPDES 

Joint Army Corps of Engine=r/MDEQ Permit for 
Wetlands and Waterways

4. Additioiial comments:

•o', c,-,,o,. CJ - Ž• • ' , .  

So0A •ercio, r,-, k.  

Reviewer/Evaluator 
General Supervisor
Environmental Revjew -A '

LJ 1. Lo it , Ie't4Jc L~j

Date " / V¢-S' 

Date -• "-'-

Page I of I 
Revision 0
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Miss b i& 44 4Zs57 

DIGGING PERMIT # c9 REV. C) 

DESIGN CHANGE OR C/R NO. g 1i ($5PJOB ORDER '

DIGGING PERMIT

Work Group: 

Requested By: J. A, Jon e s Department 56-__P
Phone # ,•3

Date Requested: & 2'/ " Date Digging is to start: 71J/526 
---- -- y!+e I 

Reference Drawing(s) No.: 7-3753.- ,--1O/ Work Unes: 
(A /-/diA•d) 

LOCATION: (If a trench list starting point, termination point(s) and intermediate points where direction 

changes.  

REASON FOR EXCAVATION: ' ~/l 7' '/Jae/Jan•:;S.  

FRAECMIKS LKLY TO BE ENCOUNTERED": J ./(-•- AI- " -

REMARKS: •/.../ ,__

24~~~½~ Date:i4/g 7sf~7 -

Date:1 42 C'

EAo ti4 Date: 

Environffientlei S t

Safbty Coordinator -q~ '"~'~ 

Remarks: __ ______ 

Date: r.-1,-I I -q'

020.001.001 Attachment No. 1 
onO 0 Page 1 of 1

,P [? -C
PMP5' 
Revisi



A/R # ./IA 
J.O. # ,v/l, 
J.O.A.# •V14

(Assigned by Environmental Affairs) 
Review # W 01-"7 
Revision # 
Expiration Date "

PMP 6090 ADM.001 
Attachment 2

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY 

Provide a brief description of the proposed activity. Include applicable supporting documentation 
to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 
number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

MSWZ_ •5-I-0, ACst- r- 562v/,0 jciS. ZoCF o14J ,• .6-, W 7r,•E 
etC 4 77A 6 AlOF77,Y , 0E TX77 1- A[4A.1_-A e4CC5 go4- AWRP6,•,Ki7WY 
ý1 9' E-4ST- OP~/ 7x'1 A7/G5 rS&?PC!5 '~e 0

Department: ,C-?Pi. Contact: ,J 

B. ENVIRONMENTAL REVIEW/EVALUATION 
(Environmental Affairs to Complete) 

1. Is an Environmental Screening required? 
(If yes, attach screening to this review)

0 YES 13ýN/A

2. Work requirements and restrictions 

cc%+rcA _s-""& ý -S

3. Potential permit or plan requirements/changes

.,* Critical Du/High Risk Erosion 

J4 Michigan Storm Water Constuction Permit 

,A.ý- Erosion (Berrien Co. Drain Comm) 
Waste Storage Permit 
Air

0 
0 
0 
0 
0

Asbesto 0 Ground water 
PIP Plan 0 Storm water 
SPCC Plan 0 CzW & m 
Ha•wopw 0 NPDES 
Joint Army Corps of Enginecr/MDEQ Permit for 
Wetlands and Waterways

4. Additioial comments:

Reviewer/Evaluator 
General Supervisor 
Environmental Review

Date _•i______, 

SDate

Page I of 1 
.Revision 0

GAM4 ..-. ,C . .,,lw

0 

C1 0 

0 131

•'•. ,--%• Ext. "-



(Assigned by Erimental Affairs) 
A/R# Aj14 Review # -0, 
J.O. # , Revision # 
J.O.A.# dExpiration Date 1_1____ 

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY

PMP 6090 ADM.001 
Attachment 2 

(J4 
, A)

Provide a brief description of the proposed activity. Include applicable supporting documentation 
to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 
number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

774, L-y.£e 44'-,. z5E E 77-C1 '.f -0 

Department: _.._" ____,,z__Contactý.- '65 Ext. ______' _ 

B. ENVIRONME_,NTAL REVIEW/EVALUATION 
(Environmental Affairs to Complete)

1. Is an Environmental Screening required? 
(If yes, attach screening to this review) 

2. Work requirements and restrictions.

C3 YES ,P N/A •

US3C p 4t or. p.lan reqir) ementslcha-n 

3. Potential permit or plan requirements/changes

0-I 7* ý Critical Dune•H!gh Risk Erosion 
•'s0 A,4• Michigan Storm Water Construction Permit 

1A 0MQ ' Erosion (Berrien Co. Drain Comm) 
0 Waste Storage Permit 
o Air

0 
0 
0 
0 
0

Asbestos 0 Ground water 

PIP Plan 0 Storm water.  
SPCC Plan 0 Cmic SaV RNnt 

Hazwoper 0 NPDES 
Joint Army Corps of EngineerfMDEQ Permit for 
Wetlands and Waterways'

4. Addiapotal comments:

IReviewer/Evaluator 
General Supervisor 
Environmental Review

)ate _ V t 

Date Yr4/L t1J7

Page 1 of I 
Revision 0

62-A;
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A/R# # ' 
J.o. 0 /.# 
J.0. A. # 44,

(Assigned by Environmental Affairs) 
Review # c__ __ _L 7_ 
Revision # O 
Expiration Date 1 5-/c1/'9

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY

PMP 6090 ADM.001 
Attachment 2 

C4,5LY C( V 

-K4 - /kI4-' -Vt

Provide a brief description of the proposed activity. Include applicable supporting documentation 

to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 

number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

6./,a" 5• JI-A-s, kv•,e . i,,&, 4 ,/,>,65 e7•t. 15 "-6-e,-

Department: , ->:• Co ntact~~L4L~ Ext. __

B. ENVIRONMENTAL REVIEWIEVALUATION 
(Environmental Affairs to Complete) 

1. Is an Environmental Screening required? 
(If yes, attach screening to this review)

OYES SN/A

2. Work requirements and restrictions

3. Potential permit or plan requirements/changes

o Critical Dme/High Risk Erosion 
O Michigan Storm Water Coostuctioa Permit 

o3 Erosion (Drrien Co. Drain Comm) 
Cj WageStorage Permit

0 
0 
0 
0 
0

Asbest.s 0 Ground water 
pIp Plan 0 Storm water 
SPCC Plan 0 ni a %nit 
Hazwoper 0 NPDES 
Joint Army Corps of Engineer/MDEQ Permit for 

Wetlands and Waterways

.. -, 4. Additioial comments:

e'cs 4,7*o.-- &~' t!'0 L%, - 4/4 o .• -

Reviewer/Evaluator 
General Supervisor 
Environmental Review

Date /o -/ -V 

Date ,

<.. yeix1

Page 1 of 1 
Revision 0
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.PýQ Ms '9- A"ý. MrVIaEt-=



AIR # W1/4 

J.0.# # A 
J.O.A.# )/'

(Assigned by Environmental Affairs) 
Review # __ - " __ 

Revision # 0 
Expiration Date 11-11d 19

PMP 6090 ADM.001 
Attachment 2

pL'14 40

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY

Provide a brief description of the proposed activity. Include applicable supporting documentation 
to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 
number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

6&4 14 7- &J4,~e- - 7Z) Ae~ 7_4C5 49,e 7-7,!:A 'r&A1(4-*L

Department: •'<1

B. ENVIRONMENTAL REVIEWIEVALUATION 
(Environmental Affairs to Complete) 

1. Is an Environmental Screening required? 
(If yes, attach screening to this review)

Contact: J•J" JO•'ne Ext. 143

IL

0YES t N/A

2. Work requirements and restrictions

3. Potential permit or plan requirements/changes

0 
0

Critical Dune/High Risk Erosion 
Michigan Storm Water Construction Permit 
Erosion (Berrien Co. Drain Comm) 

Waste Storage Permit 
Air

0 
0 
0 
0 
0

Asbestos 1 Ground water 
PIP Plan 0 Storm water 
SPCC Plan 0 Omi2 Saxagw Pnt 
Hazwopcr 0 NPDES 
Joint Army Corps of Engineer/MDEQ Permit for 

" Wetlands and Waterways

4. ----Additioiial comments:

Reviewer/Evaluator 
General Supervisor 
Environmental Review

D at e __________ 

-Date 

Page I of. I 
Revision 0

frUSNý* 14CAA. J

- I- --- q



DIGGING PERMIT # REV.  

DESIGN CHANGE OR C/R NO. N/4 JOB ORDER 4, 

DIGGING PERMIT

Work Group: 

Requested By: Jo~ah A A, Jo,7e _ Department 5%RP Phone # 1-,45

Date Requested: Iv 6-- o Date Digging is to start: /19 4 
12- 3• o -(0 

Reference Drawing(s) No.: 12- 5oI I Work Lines: 
(A~A<_)4ýAs*.r5 A^C-)t) 

LOCATION: (If a trench list starting point, termination point(s) and intermediate points where direction 

changes).  
i) 6X,,-.MC1 AT- goT- AocEr. e..TjL ,AC t:,a c 2--M - ICd"-,,0k-j- 2% 

2) 70 A1V 1AA-

<E 47TA CAI~EZ)•ý 72

REASON FOR EXCAVATION: 6"--/4v7Z" &/J4C6•-'7"•W 74//WAL. "MA_ ,

"F-A CAUT 1KeL TBEN•C+ OUEL 4-" : 7.Ft•- e-E0-Q'4-- 6F:- i Tm F -h, FACILITIES LIKELY TO BE ENCOUNTERED: 2a, L/V~e e"'7&) (••C -f.> do",•.e.. rye- •-1;-A-,/r,51?

REMARKS: E-.4AVAT'O 7 • '

Reviews: 
10. 4(,.,,.

A 0 ~ * 

PM&IS Electrical 

PM&IS •h /anical - -

Safeti Coordrnator 
PM&IS FINAL REV 
Remarks:

IEW c44.1 Qva.4jr0V.

Date:

Date: ,o 1'-s.  

Date: ,!/d 

Date:d, r

PMP5020.001.001 I Attachment No. 1 

Revision 0 Page 1 of I

-- I

!

Date:•
a-e^40-r.
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DIGGING PERMIT PROBLEM REPORT

If during the digging operation, contact is made with any obstruction, digging is to stop immediately. The 
Operator must contact his Supervisor, who will in turn contact the Shift Supervisor and the I&M person who 
requested the permif. The Operator/Supervisor will document the item encountered, date, time, and the 

names of the individuals contacted. It is the responsibility of the AEP person(s) responsible for the digging 

operation to resolye the difficulty. Upon resolution they should date, time, and initial below to indicate 

digging can continue.  

Diqqing is not to continue until this requirement is met.

ITEM ENCOUNTERED:

OPERATOR/SUPERVISOR: DATE:_ TIME: 

AEP Individual: _ Time Contacted: 

SS/ASS/US: Time Contacted: 

RESOLUTION:

Permission to resume digging: I ].YES [ NO

AEP: Date: Time:

PMP502O.OOl.001 
Revision 0

Attachment No. 2 
Page 1 of I
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DONALD C. COOK.  
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A/R # !//,4 
J.O.# #,4 
J.O.A.# # A

(Assigned by Environmental Affairs) 
Review # 3-o3c, 
Revision # 0 
Expiration Date /0/3( /c''O

PMP 6090 ADM.001 
Attachment 2

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY 

Provide a brief description of the proposed activity. Include applicable supporting documentation 
to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 

number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

_S573;Bt./5'-/.,4 &' V1sJA W1W', 7Z) J57zk- - ,-Ei,'.L• - .7 

FAgo/- 77/F- 00t.66T 57z)94&6F ewA (AdLz)- Y 

Department: -- A . Contact: ,) A, , Ext. 34•, 

B.. ENVIRONMENTAL REVIEW/EVALUATION 
(Environmental Affairs to Complete)

1. Is an Environmental Screening required? 
(If yes, attach screening to this review)

El YES
y N/A

2. Work requirements and restrictions 

7~ ,~~4~; j,~J A 4 ~J ~-75) -6

I /
3. Potential permit or plan requirements/changes

Critical Duie/High Risk Erosion 
Michigan Storm Water Construction Permit 

Erosion (Bkrrien Co. Drain Comm) 

Waste Storage Permit 
Air

Asbestos 0l Ground water 
PIP Plan El Storm water.  

SPCC Plan El COiA s Itrge 

Hazwoper C3 NPDES 

Joint Army Corps of EngineerfMDEQ Permit for 
Wetlands and Waterways

4. Additioiial comments:

Reviewer/Evaluator 
General Supervisor 
Environmental Review

Date 

Date / 4t/L

Page 1 of 1 
Revision 0

El 
El 
El 
El 
El

El El 

0 11

/
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AIR # / 
J.O.# #/A 
J.O.A.# g /

(Assigned by Environmental Affairs) 
Review # 1- 3 
Revision # 0 
Expiration Date

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY

PMP 6090 ADM.001 
Attachment 2 

+ 1 ,)Q

Provide a brief description of the proposed activity. Include applicable supporting documentation 
to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 
number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

')YWS-1-w 70C,1- 4! 6-0y WIRYC, P00,- <V{~i PPLY 74- •7ZeAb1j 
(-gw4/, 7V&57ZDA6,c BUILDLI A46-

,-g-eL. Pa77l /o' N -'P 7- M AJ 3&-P A& : .OP 

Department: 56R:P Contact: J.oe ,OteS Ext. 35

B. ENVIRONMENTAL REVIEWJEVALUATION 
(Environmental Affairs to Complete) 

1. Is an Environmental Screening required? 
(If yes, attach screening to this review)

SL

E3 YES

2. Work requirements and restrictions

poý ~ ~ ~ ~ PJ ;&l1el.f.r C04) A P

3. Potential permit or plan requirements/changes

Critical Dune/High Risk Erosion 
Michigan Storm Water Construction Permit 
Erosion (Berrien Co. Drain Comm) 
Waste Storage Permit 

Air

0 
0 
0 
0 
0

Asbestos 0- Ground water 
PIP Plan WI Storm water.  

SPCC Plan 0 Ohnkm &ir ITi= 

Hazwoper 03 NPDES 
Joint Army Corps of Engineer/MDEQ Permit for 
Wetlands and Waterways

4. Additioial comments:

-C C4 Q0 A4 -roof

Date C;_//LReviewer/Evaluator 
General Supervisor 
Environmental Review Date, 17/•t 

Page 1 of 1 
Revision 0
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DIGGING PERMIT# /0-3 REV. I

DESIGN CHANGE OR C/R NO. a JOB ORDER •/ ,

DIGGING PERMIT 

Work Group: 

Requested By: P. S ", ,. Department SRP Phone# #_______ 

Date Requested: 16 1 Date Digging is to start: 

Reference Drawing(s) No.: 56E At -A-Er 5krVcork Lines: 

LOCATION: (If a trench, list starting point, termination point(s) and intermediate points where direction 
changes).  

k-h& c t~x~-ýr -1-0 OLD 53-EFI- 6 E51-02N4 -But, LIDIPC(-I A
AATzfl&c Ek!�rr TD K 00 Ej�-o-�v� /&'S � �

REASON FOR EXCAVATION: J67AUL PCILý5 eý' fiZE-5~ (SR e&LLIFA ýL'PP[IT *Z 61D)

FACILITIES LIKELY TO B3E ENC(DUNTERED- -S'FF A 7T~ =/i j i -. Tz r 

REMARKS: -0//, 46.A
• z•/4 h_• ,:/.¢•,,.,./• •.z•,.• •.AV, QýeA . -o_• ,-z ;."•.

R•ie. ,%, . ,/22/e9 . -
.- , ~ ~ ~ Dae 1/2,,/J.•.

Date:_______ I~2-'

MTISI Electnc--

MTIS Civil

Environmental 

Safety Coordinator

K
D a t e : 1_2__ _ _ _ _ 

Date: ( 

Date:

NOTES:

1. Don't start digging until all reviews are completed 

2. Post this permit at the digging wor., site before digging begins

IC

PMP5020.001.001 I Attachment No. 1 
Revision 1I Page 1 ofi1

MTIS Mfanical "L-'



AIR# N "A 
J.0. # NI.k 
J.O.A.# I\•

(Assigned by Environmental Affairs) 
Review # . c
Revision # I 
Expiration Date "f " ,

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY

PMI 6090 ADM.001 
Attachment 2 

dv 5a cI 

o5 /.

Provide a brief description of the proposed activity. Include applicable supporting documentation 
to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 
number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

& I/ a-. Pee- . 1 fl e/&. ti5 

AL-V•'.IA

Department: Contact:

B. ENVIRONMENTAL REVIEW/EVALUATION 
(Environmental Affairs to Complete) 

1. Is an Environmental Screening required? 
(If yes, attach screening to this review)

RAY , Ext.

0 YES

'36 4'/ 

ZN/A

2. Work requirements and restrictions

, . - , ,- ,,.-t ~ , , ., • (- 0• , - P"I- A kk" . ' 
(l\n- t'rcu.. h, rŽit~ r~-. t'j~-~~v.

3. Potential permit or plan requirements/changes

Critical Dune/High Risk Erosion 
Michigan Storm Water Construction Permit 

Erosion (Berrien Co. Drain Comm) 
Waste Storage Permit 

Air

0 
0 

0 

0

Asbestos 3 Groun water 
PIP Plan 0 Storm water 
SPCC Plan 0 Chik" a& p F= 
Hazwoper 0 NPDEs 
Joint Army Corps of Engineer/MDEQ Permit fo 
Wetlands and Waterways

4. Additional comments:

• . �.-�....�. -•.L.>.

Reviewer/Evaluator 
-General Supervisor 
Environmental Review

I
.ZX),.,-.

'I,

Date T•_t•h • 

Date ) I-A1*1 

Page I of 1 
Revision 0

- .

12 

13 [] 
0I

0tk,,Jc CCi I- , Ot-14-1; 
-rkic, ; 
..; 11V 8.(ý. rý' tý
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t\,A (Assigned by Environmental1 Affairs) 
_______Review # _____0 

NARevision # 
*Expiration Date 5/30/9.~ 

PROJECT ENVIRONNMENAL REVIEW 

I E'SCRIPTION OF PROPOSED ACTIVTY..,

Ptvide a brief descriptiop pf the proposed. activi-yInclude applicable spotgdocumentation':, 
to facilitate the review"(e.g.,- map/drawing, type-of chemicials, etic.).- P~rovide Action Relues: 
number, Job Order and Job Order Activity, if applicable., Attach additional pages as necessay.

5~~m..k CW~e . T ,X4 oSFic Tlo,.. ̂ tAcS -ý~ I~ 

Department: *~.Contact:- zý Uk No-k. Ext. I Ls,/A.4.4 1 

B. ENVIRONMVENTAIL REVIIEW/EVAILUATION 
'(Envirornmental[ Affairs to Complete)

1. Is an ýEnvironmental Screening required? 0YS 
(if ye., attach screenmngto this revieNw)

- flJN/

2. Work Tequirements and restrictions

I'lL rrqck�-

3. .Potential permit or plan requirer

0~

CritCal Dmufe/igh Risk Erosic 
Michign Storm Waae Cooszr 
Erosion MoDcmr- o. Dnin C 
WasteStoag Perm 
Air .

kb- Vr rr'tt3 reiLr~ .' f' PN 
4. Additional commnents: 

0 'wf 

Jr 0d. ho J ot-

ients/chanj es 

a 0 sbesos i2~ Q Ground waznr 
copemrmt 0 'PIP.P.an . 0 Stonr WSWe 

mm) 0 SPCC Plan 3 0ci SLYn*NM 
o HazWwoe<- NPEj 

161Mlr Army Cocpsof Ergnee/MQPrmit f&i', 
Wetlands and Waterways 

~W~rrp. c). por 

Perrv- V *~ * -Ip i;AiC

Reviewer/Evaluator 
General Supervisor 

,,Environmental Review._
lo. ' J

Date _____-Y

-A-, Date 
Dý9y r

Revision 0

.�. .. ,.

A/R # 
'J.O. # 
J.O.A.~

-Vý

a"-

PMP 6090AD01 
Attachment 2

Broc'k' C-eN bc- Lept- ot Týe_ -SOf- 6 
Prarý_ Ike 944K cnA' C re

V! 1; a
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AIR # 411 
J.O.A# '4-,, 
J.O.A .# 4

(Assigned by Environmental Affairs) 
Review # f-oi3 
Revision # 
Expiration Date ,_ .

PMP 6090 ADM.001 
Attachment 2

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY 

Provide a brief description of the proposed activity. Include applicable supporting documentation 

to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 

number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

'~ir~ 7'pEP~xZ477oI Alit) C770A 1 
Ci 57--4A4- (C~6-eAl- 7Z5ý d- ?6h, 

M1/A w-ý rnW A&r9,1 € , Mt I, •.7-LLA77-4aI ,, ,z , 4 dob7,i,-/rV/cA77,o " 

Department: 9'0,RP Contact: J6oej' A. .3e" Ext. #-f:3-05

B. ENVIRONMENTAL REVIEWIEVALUATION 
(Environmental Affairs to Complete) 

1. Is an Environmental Screening required? 

(If yes, attach screening to this review) 

2. Work requirements and restrictions

Qr�c (tV 

3.

1.YES N/A 

,r -oj 
~ 4L~LL~L~ i-I/L ~ gvO'fo

C cr.•, ,Ir,. -•lrol Pee/ ,, ! , I CA iS.So Z 

$ 0_y ,th . c c • k.  
Potential permit or plan requirements/changes

Critical Dune/High Risk Erosion 

Michigan Storm Water Construction Permit 

Erosion (Berrien Co. Drain Comm) 

Waste Storage Permit 

Air

0 
0 
0 
0 
0

Asbestos 0 Ground water 
PIP Plan 0 Storm water 

SPCC Plan 0 G=A %qp i•a i 

Hazwoper 0] NPDES 

Joint Army Corps of EngineerMDEQ Permit for 
Wetlands and Waterways

4. Additiofial comments:

Qo k, is • , -./ - (,:< dn-.,• ( ,.>no.~ IZ.r~ ... ,r',< ;t- ,'s p ., t <" 

Reviewer/Evaluator Date "- f 

General Supervisor 
Environmental Review Date p24

Page 1 of 1 
-. Revision 0

Ei 

[] 

0 09



Permit 99-013 
(Supplemental information) 
SPOIL DISPOSAL AREA 

Option 1 = Place organic material along South bank, between paint, blast shack 
and 345 KV yard. Construct an 18" high burm along top of ridge and stabilize 
disposal area to avoid erosion.  

Option 2 = Place spoil in a pile located in the Southeast corner of the concrete 
disposal yard.  

Option 3 = Place spoil at a two on one slope along the East side of the concrete 
disposal area.  

/ /44A• •i S /•7) -77J1,• c9A 

Sl_ • •7• z 1,/- •,, 

7AS 

"j-





Attachment to Environmental Review.  

Steam Generator Warehouse 

Please refer to FSK-C-001.  

The Warehouse improvements consist of grading an area covering 110' x 
180' or approximately .45 acres. A 60' x 100' x 4" thick concrete slab will 
then be constructed to support the warehouse. Drainage from the warehouse 
site will be accomplished via a surface drainage system, which will send run 
off to the east and then south along the east fence line. At the south end of 
the fence line is a small retention area, which will hold any water drained 
from the area.  

During construction of the warehouse facility the contractor will be required 
to install erosion control devices.



Permit 99-013 
(Supplemental information) 
SPOIL DISPOSAL AREA 

Option I = Place organic material along South bank, between paint, blast shack 
and 345 KV yard. Construct an 18" high burm along top of ridge and stabilize 
disposal area to avoid erosion.  

Option 2 = Place spoil in a pile located in the Southeast corner of the concrete 
disposal yard.  

Option 3 = Place spoil at a two on one slope along the East side of the concrete 
disposal area.

i~T 7

"3z~dj~eI
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AIR# NVA 
J.O.# # A 
J.O.A.# ,A

(Assigned by EnAironmental Affairs) 
Review # C6- 0/ / 

Revision # 9 
Expiration Date /q o.400

PMP 6090 ADM.001 
Attachment 2

PROJECT ENVIRONMEENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY 

Provide a brief description of the proposed activity. Include applicable supporting documentation 
to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 
number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

56rn TkhEAF-rroJ A1b 4 Q0 0- ZfrlMC7\ c -OfEAf A 15ý-4EARATh-r I M O SP AltW 
6rv_& ThaZJir'W&S. LoR# 4CCUDES POOu DAM0IeJ "PAZLnPA •1rTOT'A-1,0 (r 

LT- ,i4S-YZiAT-nOA -Mt) AC- I--T'iUAT1O,0 F'FhW' R. A0.1t' to MID A- MI'ICWhc_ S 

Department: S-F': Contact: 3o0scth &,.-.5Oes Ext. ____4_-_F_

B. ENVIRONMENTAL REVIEW/EVALUATION 
(Environmental Affairs to Complete)

1. Is an Environmental Screening required? . YES N/A 

(If yes, attach screening to this review) . _4 ., Z .... -, " 

2. Work requirements and restrictions , 4 fM/ iI4 t , ' f ri 

C_ rnt•jr. Pun ., 1'xJe,•' j. -tb K1iA 

c. otenua pernltor.i pa rSement ange . .  

3. Ptential permit or plan preqfuiraete c anges

Critical Dune/High Risk Erosion 

Michigan Storm Water Constnrction Permit 

Erosion (Berrien Co. Drain Comm) 

Waste Storage Permit 

Air

0 
0 

0

Asbestos 0 Ground. water 
PEP Plan 0 Storm water.  

SPCC Plan 0 GOT" S9rg nut 
Hazwoper 0 NPDES 

Joint Army Corps of Engineer/MDEQ Permit for 
Wetlands and Waterways

4. Additiofial comments: 
nor-/ NA •,-, 0" (ýr a'*' •- d) ot 

jIc•,.. n Crt.h,.d t.^¢ jtCO.i' Or" .5-•~,,.j z P r.-'r,t it- 'q•tprF ,l.L Genera Superviso C-~r

Reviewer/Evaluator Date 7 7"-< 
GenvirannlSnt Review - Date K!I--74T

Page 1 of I 
-. Revision 0

Iff 

0 11

&ý/14W

71t;,-kj. A,.

PnVirnnment Review



Attachment to Environmental Review.

Steam Generator Fab Shop / Generator Storage Buildings 

Please refer to FSK-C-001.  

The Fab Shop / Generator Storage Building improvements consist of grading 
an area covering 240' x 180' or approximately .99 acres and an area of 140' 
x 25' or approximately .08 acres. A 75' x 205' x 6" thick concrete slab will 
thdn be constructed to support the buildings. Drainage from the site will be 
accomplished via a surface drainage system, which will send run off to the 
west and then south along the west fence line. At the south end of the fence 
line is a small retention area, which will temporarily hold water drained from 
the area.  

Note: There is past evidence of runoff in this area crossing the road and 
running back north.  

During construction of the Fab Shop / Generator Storage facility the 
contractor will be required to install erosion control devices.







AIR # 111A 
J.o.A.# (/4 
J.O.A.# IvI4

(Assigned by Environmental Affairs) 
Review # _ _ O-_"_ .  

Revision # 0 
Expiration Date %boV?•

PMP 6090 ADM.001 
Attachment 2

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY 

Provide a brief description of the proposed activity. Include applicable supporting documentation 

to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 

number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.
to 14

Department: •67 iZ? Contact: .L-J4/N6V J$t-/, k-'Ext. S!;.  

B. ENVIRONMENTAL REVIEW/EVALUATION 
(Environmental Affairs to Complete)

1. Is an Environmental Screening required? 
(If yes, attach screening to this review) 

2. Work requirements and restrictions

h _ doll 2 Procd-. / v(rr4..rd 

i (z Or ,,I r;,

3. Potential permit or plan requirements/changes

El JA Critical Dune/High Risk Erosion 

E] DR• Michigan Storm Water Construction Permit 

El j.'m Erosion (Berrien Co. Drain Comm) 

C] A.A Waste Storage Permit 

C3 ,4- Air

AsbestosC1 El 
[] 
[]

[I-t 4 Ground water

sPcc Plan El0 Com*i sa Ir 

Hazwoper E1 NPDES 

Joint Army Corps of Engineer/MDEQ Permit for 
Wetlands and Waterways

4. Additioial comments:

r -'o-• ta-A c , cP. -) ) t c u0.,? i ' Ci! eciI ;-,X. L,_, rk ,rs 

A h

Reviewer/Evaluator 
General Supervisor 
Environmental Review

Date _///4144;_

Date6

Page 1 of 1 
Revision 0

El YES Z N/A



Seal abandon well # B-506 OBS 

Well is located north of the 345 KV switchyard. This well is an old soil boring, 

used to identify underground material for the temporary (New) steam generator 

storage building complex. (Reference drawing FSK-C-001 SHT 1 of 1) 

Well shall be filled with AEP approved bentonite clay (# 0987) per manufactures 

instructions. Then cut off approximately twelve inches below existing grade.  

The upgrade to this area will include the placement of structural backfill (with an 

approximate depth of 1'- 4") over the abandon well.  

DeWayne Juhnke 
Bechtel SGRP 
Lead Civil Engineer 

X 3581

-1



INDIANA 
MICHIGAN 
POWER 

Date May 3, 1994 

Subject Cook Plant Well Abandonment 

From J. L. Hughey y#,ý 

TO J. T. Massey-Norton 

I spoke with Lee Ann Claucherty (Michigan DNR) about our concerns 
regarding the groundwater monitoring well abandonment at Cook Plant.  
Michigan does not have specified procedures for well closure. However, 
the MDNR sent the attached letter approving of the Indiana DNR 
guidelines for well closures.  

Please follow the referenced procedures, then send me the closure 
documentation for Environmental Affairs submittal to the DNR. Also, 
we would like to notify the DNR about the new well's installation 
date, location, and depth. Please provide me with the pertinent 
data after the project completion.  

JLH/sdb/013 

Attachment 

c: D. L. Baker - att.  
A A. Blind - att.  

P Z a J. P. Carlson - att.

Intra-System-1



*9? **.-'.*

STATE OF MICHIGAN 

NATURAL RESOURCES 
COMMISSION 

JERRY C. BARTNIK 
LARRY DEVUYST 
PAUL EISELE JOHN ENGLER, Governor 
JAMES P. HILL 

'ID HOLLI 
"M. SPANO DEPARTMENT OF NATURAL RESOURCES 

IsJAN B. TAT-TER 
ROLAND KARMES, Director 

Plainwell District Headquarters 
P.O. Box 355, Plainwell, Michigan 49080-0355 

April 26, 1994 

RECEIVED 
Mr. Jon Hughey Indiana-Michigan Power Company APR 2 8 1994 

P.O. Box 60 ENVIRONMENTAL 

Fort Wayne, Indiana 46801 ENVIRO 

Dear Mr. Hughey: 

SUBJECT: Groundwater Monitoring Well Abadonment, 
Indiana-Michigan Power Company, Berrien County 

This letter serves to respond to recent telephone conversations 

between Indian-Michigan Power Company and the Michigan Department 

of Natural Resources (MDNR) regarding the abandonment of a 

groundwater monitoring well at your facility. The abandonment of 

the well is necessary because it is.-located in an area where a 

treatment facility expansion is planned. The monitoring well to 

be abandoned is not part of any groundwater monitoring program 

regulated by the MDNR.  

Guidelines for well abandonment developed by the Indiana 
Department of Natural Resources were sent to this office. These 

guidelines are acceptable to use at the facility. The Waste 
Management Division is requesting that you provide documentation 

to this office regarding the abandonment of the aforementioned 
well.  

If you have any questions, please contact me at 616-685-0033.  

Sincerely, 

•ee Anne Claucherty, Geologist 
Waste Management Division 
Plainwell District 

LAC:ls 

cc: Jim Janiczek, WMD 

Leep/Douglas/file 

A 1020-1



W WELL ABANDONMENT PROCEDURES 

Monitoring wells are installed to determine the existing groundwater 

quality. They will be abandoned when necessitated by construction 

activities. The following abandonment procedures will be followed: 

1. The depth to water shall be measured and recorded. The 

sampling device shall be removed from the well.  

2. A five-foot long dummy probe shall be used to measure the 

depth of the well and note any obstructions within the well 

bore.  

3. The depth of the well as measured by the dummy probe shall be 

compared to the recorded depth on the well log.  

4. The well shall be grouted with bentonite-cement grout slurry 

and emplaced by a tremie pipe starting at the bottom of the 

hole.  

5. The entire length of the well bore shall be grouted to grade 

elevation.  

6. The casing protector and casing shall be cut off at grade 

elevation.  

7. The date of well abandonment shall be noted on the well log.  

The well.log shall be retained on file until the disposal site 

is released from its post-closure monitoring requirements.

I



Professional Service Industries, Inc.  
RECORD OF SUBSURFACE EXPLORATION

Bcring: B-506 

.:Prciect Name: STEAM G-_TRAOR . ELAC 1EN-T PROJECT 

Site: D.C. CCCK 1-GCLE:-. POWER PLMNT - BRIDGMAN. M7

Cale cf Ecrir.g: 9 -3-z9 

FP~jec: Z: 1_=2-25:¢80

I..  

.1 

j f

CEFrTH A!= 
DESCRIP-ICN SAMFt- N CLASS REMVAKS 

SURFACE =.AEiAT!CN "iZ3 -i __-_____________________ 

Erz' claye'," SAND Wi-h r-a'ei, dr, i 1-SS 3" SC .. r1rx. _-S.C Cric z e 
dense 61. N :2: 1:1,543 

-Light Brown fine SAIND, trace of| .: 1,396, :44 
medium sand and silt, dry, medium j 2-SS 27 SP 

dense to dense I Sam _e _-SS: 

- .1% Grave..  
I 3-SS 13 S? ;2%- San-d (37ý,F, i.=.!, 

l.5% Fines 

5• 4-$S 19 SP 

-5-SS 10 SP 

S6-5S 34 I_, 

Light Brown fine SAND, traceo 7-SS 43 SP Samal 7-SS: 

medium sand and silt, very Zo , 10 67V 43 e-SS 
m~~~ •" _'e Sa:'.  

dense to medium dense -i1 Me Sand 
6572 / 8-S/34 SP 2% 'Fines 

_-;ý_ý r _ --} 
9-SS 18 SP Sample 9-SS:S 

-I90% Fine Sand 
M% Iedium Sand 

-~ 197W~ ' /o-sSP it Fines 

- ~ ~ ~ ~ 57 isVFA 1~ __1

END OF BORING AT 15 FEET.  
-Groundwater was observed at a depth 
-of about 9 feet while drilling.

A monitoring well 
-this location.  

-A water level was 
9-16-98. At this 
was measured at a 
9.5 feet.

was installed at 

measured on 
time, groundwater 
depth of about 20_ 

25

Drilled By: CKE-75 
3.25" I.D. •

Attachment I (sh. 8 of I1) 
06<4STgLC7/lWrI5/AJ .-L1,/c'.
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A/R# # /•2# 
J.O. # 
J.O.A.#_

(Assigned by Environmental Affairs) 
Review # 
Revision # 
Expiration Date !1-36 q

PMP 6090 ADM.001 
Attachment 2

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY 

Provide a brief description of the proposed activity. Include applicable supporting documentation 
to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 
number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

-P4,).AVEqE -!-AW- O3CrTMJ6- ýf "-•?EBoAL- Ardb r:4Y-dAV/•qr-t3 OOP,. Rnzolz::•tep T ? Elm -[RTtjL TD01uHE1. t - P-te , t tE.-

Department: /6I4/P Contact: J.4,. JOne2' Ext. ?7 5 

B. ENVIRONMENTAL REVIEW/EVALUATION 
(Environmental Affairs to Complete) 

1. Is an Environmental Screening required? [] YES t N/A 
(If yes, attach screening to this review) 

2. Work requirements and restrictions 

C!&rm'/ 

41, !E!I/

9.

3. Potential permit or plan requirements/changes 

I] '"dritical Dune/High Risk Erosion 
C] A,A Michigan Storm Water Construction Permit 

E] 2-13? Erosion (Borrien Co. Drain Comm) 

[]E.tA Waste Storage Permit 

EJ AJAir

[I A Asbestos [0 41 Ground water 
- i"" PIPPan of Storm water.  

S] SPCC Plan Ohmim SicrV ini 

El Hazwoper 0 NPDES 
C] Joint Army Corps of EngineerlMDEQ Permit for 

Wetlands and Waterways

4. Additiofial comments:

Reviewer/Evaluator 
General Supervisor 
Environmental Review

Date 7//i 

, Date -7 

Page I of 1 
Revision 0
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DIGGING PERMIT # REV.

DESIGN CHANGE OR CIR NO. IXP- 31(o JOB ORDER 

DIGGING PERMIT 

Work Group: SGE-3? 

Requested By: 3.A. ýcwS Department S-r& P " Phone # 3z4'3 

Date Requested: (Ii '99 Date Digging is to start: y I.!9 Expiration Date: _

Reference Drawing(s) No.: Work Lines:

LOCATIQ_: (If a trench, list starting point, termination point(s) and intermediate points where direction 

changesj. Au- ,A S,0t4•eo• ARE APRC,;,41A --E 
15CE 47-rA&I1=6 •.-5r47Z#. 7rd e0&1W 7--6k ' L.OeA77OA/ 1-/4 eiJ 46i 234-l) ,>/

C-, ,. -. n--- .....- . .- A'.-,.z..... I A "7•.. f�,�,•-712 14A-- WA A/ - -7-A -B • APTZ:%AoL,

"T-RM5TgA 1. ErzAVAT '4JM' = (1 15>' X 5.5"'ET1) ,,_,,mr- Eth -- (' e 2C1' - 5.5'DI-)

REASON FOR DIGGING: -P17"ALL 1 77•AA•/" -f o>db,,A77o,,j oV,,ivz-- ;ý, Adt 
:ýW7-eWBO.4dD~ Vi't 'zM4V4 - . - - -

FACILITIES LIKELY TO BE ENCOUNTERED: eu&/El 648bE 6 4,8 C6c/,AW6 •lO•7-,74 4 2 •_i•E ~~~~q F .. P P • • t I-." t 7 , -< "zr- r , .1 ,p - 0-• D r , , , , -. e"-3

-.- /

REMARKS: .'o•1, - p•• F. 9',,VA, 76-Dr A•'16v4L oL "- '4'.,,- K'.A -, 

7.E&a0,S7- t&/5&1 -Ip tV-47•,. M-I/",b /'A LIe4 J P 0 -44 1hA _.Xe4/, k/t 7 

Underground Drawings Reviewed: I
4 1P 1

MTIS Electrical Drawings Drinf M•mma/Inifinl Date

z.-J-3,J Y4 z'1 y•, 0O,-,•.-,-" / -- K-0"_ 
MTIS Civil Drawings Print Name/Initial 

~'2~-•~'ŽtA..~ I ~ ~r-b/2

MTIS Mechanical Drawings • ,rint rameitiai 1 11. . , t ta

Undergrounq Scab Completed 

Environmen i Department

Print Name/initial DatgI 

.: . rQ/-1ýý 
Print Name/initial IDate
it

AEP Supervisor

Safety Coordinator

Print Name/initial 
I

Print Name/Initial

I
Iat

I 
Date

Don't start digging until all reviews are completed 

Post this permit at the digging work site before digging begins

Date 

Date 

/

NOTES: 1.  
2.

PMP5020.0011.001 1 Attachment No. 1 

Revision 1, CS-1 Page 1 of 1
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DIGGING PERMIT PROBLEM REPORT

If during the digging operation, contact is made with any obstruction, digging is to stop immediately. The 
Excavator must contact his AEP Supervisor. The Operations Shift Manager and Environmental shall be 
notified if plant equipment has been damaged. The Excavator/Supervisor will document tl-e item 
encountered, date, time, and the names of the individuals contacted. It is the responsibility of the AEP 
person(s) responsible for the digging operation to resolve the difficulty. Upon resolution they should date, 
time, and initial below to indicate digging can continue.  

Diqqinq is not to continue until this requirement is met.

Reference Digging Permit_ 

ITEM ENCOUNTERED AND AT WHAT DEPTH (Including archaeological artifact information):

EXCAVATORJS U PERVISOR:

AEP Individual:

DATE: TIME:

Time Contacted:

SM/ASS/US: 
(onlI 

ENVIRONMENTAL:

y if damage occurs)
Time Contacted: 

Time Contacted:
(only if damage causes a spill)

RESOLUTION:

Permission to resume digging: [ ] YES [ ] NO

AEP: Date: Time:

PMP5020.001.001 I Attachment No. 2 
Revision 1, CS-1 I Page 1 of 1
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A/R# A-/5cR S 
J.O. # 
J.O.A.#

(Assigned by Environmental Affairs) 
Review # c• ý - 03 
Revision # 
Expiration Date7 .]7_T Io

PMP 6090 ADM.001 
Attachment 2

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY 

Provide a brief description of the proposed activity. Include applicable supporting documentation 
to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 
number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

< A A -T F_ ~jr~c Po FARI P. ~A -E R L I 0E~ 
IWJgTALL K/Eu •69,/NG<,T'OA9) 7½ SULPPOIt• S-S•.. PPe)'TL-CT 

Department: " G k Contact: ID - (,A'ZjR I• 0 I Ext. 27 

B. ENVIRONMENTAL REVIEW/EVALUATION 
(Environmental Affairs to. Complete)

1. Is an Environmental Screening required? 
(If yes, attach screening to this review)

El YES k N/A

2. Work requirements and restrictions 

I so 4h erK Pre nSJ

3. . Potential permit or plan requirements/changes 

_0] 0 Critical Dune/High Risk Erosion 
El Ab' Michigan Storm Water Construction Permit 

8 Erosion (Berrien Co. Drain Comm) 

CO v 4r Waste Storage Permit 
o3 Atl-Air

El 
0 
0l 
0 
0l

X# Asbestos 0 A,4 Ground.water 

J PIP Plan 0, Storm water.  
SPCC Plan Chn* 3 . eit 

Hazwoper C3 NPDES 
Joint Army Corps of Enginecr/MDEQ Permit for 
Wetlands and Waterways

4. Additiofial comments:

A lrr,-r,) 4 3 ',c- . e rcý -r- N rn; t 2.-3-L 
nk'Ji_ h c,. Ihrtj" I r q4 qw It'A1

Reviewer/Evaluator 
General Supervisor 
Environmental Review

M-o n C•J 1je W_ rvit,..'

Date 

Date A;ie~ 

Page 1 of 1 
Revision 0

j" .

I
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DIGGING PERMIT # REV.  

DESIGN CHANGE OR C/R NO. VIA JOB ORDER 

DIGGING PERMIT 

Work Group: " ( P. P 

Requested By: )AV G A-,.FgCIVJ Department S)G R Phone# 2 -E'7

Date Requested: ?-7- I 9/- _ Date Digging is to start: 9 2. I- ' 9 Expiration Date:

Reference Drawing(s) No.: 1,3 - .3 • - C - 0 0 7 03E ChTE,±")Work Lines: 

LOCATION: (If a trench, list starting point, termination point(s) and intermediate points where direction 
changes).  

.SrEf A-TrAC/- EIh n )TRA /IdA/l6-
5OUTHnFSEC. URIT'Y HOoSEf AT ACc6S I9OAD '"Y"-TO 
SLUATH SlOE OF R.T, TRACK 7 0PLu To t * I / A a/ 41'r 
R3AY- APPROxIMATELY 50'L A)G 

REASONFORDIGGING: IA/S'TALL POTARL-E WATZTA L/IAIE FOR 
56-R PP(oTrCT u7- r.  

FACILITIES LIKELY TO BE ENCOUNTERED: HO A/FE 

PEIMA, R/< JQ OR .Q1 o E 5iJ CL Q)iCS- SAVCM -T-/IT - AA/Z) RPM2OoVAL 
.OF" PAVEfIEAi, ,XCAV7 ATI 0A 4'X /15'7FJHP r, F 0-rTA & A 4 k/ TA REAA4: LjI•tF_(APPp•.O, /6'), RGC•L4QST USE OE IBAC9HoE ro 

-R,/DO•,•- P'AVEC-M E-- T AAIJ) usE OF H-yQioVAc E-Vc uA TI7/0 METHOD,

Underground Drawqs Reviewed: .A,'k.27-7-

MTIS Electrical Drawings 
Olf - O I-if

MTIS Civil Drawings

i D'qj�sOyt�ŽJi
Print Nanffe/Initial.

Print Name/Initial

MTIS Mechanical Drawings Print 14ame/Initial / Date 

Uneted d&SI I lte Print Namellnitial Date 

Environmental Department Print Name/Initial Date 

I I 
AEP Supervisor Print Name/Initial Date 

S / Safety Coordinator Print Name/Initial Date

NOTES: 1.  
2.

Don't start digging until all reviews are completed 

Post this permit at the digging work site before digging begins

L3ý 17-
Date

a 2/e.oAp Dat~e

PMP5020.001.001 I Attachment No. 1 
Revision 1, CS-1I Page 1 of 1
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A/R # 
J.O. # 

J.O.A.#_

(Assigned by Environmental Affairs) 
Review # C 6 _,3 ) 

Revision # cr t-L 6--13 -q5 

Expiration Date i7-1-3-q5

PMP 6090 ADM.001 
Attachment 2

PROJECT ENVIRONMENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY 

Provide a brief description of the proposed activity. Include applicable supporting documentation 
to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 
number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  

(~-g •,• •-3 e 9 7 -, c 07>) ~, •o, r ,€-,, ,p,•,•'-., 

_,__(45 Co) ___--.C/a.- / E / Department: ýý- R/'Pv Contact:/.,o,4 •i,.Ex.,fq "

B. ENVIRONMENTAL REVIEW/EVALUATION 
(Environmental Affairs to Complete) 

1. Is an Environmental Screening required? 
(If yes, attach screening to this review)

0 YES SN/A

2. Work requirements and restrictions 

3. Poenia pekto-lqir 

3. Potential permit or plan requirements/chaanges "-

UV .VlCritjcal Dune/High Risk Erosion 

C1 ,s 4 Michigan Storm Water Construction Permit 

; fVf- Erosion (Berrien Co. Drain Comm) 

0 .,,A Waste Storage Permit 

0 A 4 -Ai

CAA-t [] C IAsbestos C ,,vf Ground water 
PEP Plan r Stonwatr.  
SPCC Plan C1 GlrrisaF Fhm* 
Hazwoper ZJ NPDES 
Joint Army Corps of Engineer/MDEQ Permit for 
Wetlands and Waterways

4. Additioial comments: _ ctkq° I'(r xC ,-s" • C F ( 

-, 

II Reviewer/Evaluator Date LOA 

General Supervisor - Date 
Environmental Review ,---" Date- ii" i

Page 1 of.J 
Revision b
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*SDNT BY: BECIITh MU~t CM1~.  

STRUCTURES 
& FOUNDATIONS

SGR MWM2'iI3O'iO* 1

Anchors (or "TI'e-Downs"')

Anchors. B~y dermfinton, an anchor ties the buiiNg to a fixed, 'mmcvable 
object. In the case ot mob'e and modular bufildings, this Yak.ec immovable 
objec is the earth. A typical anchor is shown below.-

ba' k k)wied to ixras

i -'V.
I
I

> chors are best 4istaled at a 4V~ an&I into the groun, towa~rds fte 
btul~ng. Becase o~f the augef-Rie disks, kt is @scewed, ~itD -ft 
ground to a deth of appox~atefy 2 feet 

The anchor is abdaced to the bUdikiug by threadirg the 4714 tedw 
Stras (also cak'd 'huicane strapsj through a Wot-&k *oee at fte 
top of fth anchor, and twislng to achieve tensiorvThiis swhy anordm 
are often refeoed to as TWo-Downs!.

B"UZing
1I 

fie-dOWA amp.  
(I -114'p we )

-A sageneralrue, anchois ait -lce 12'QflM ThS VM vary; 
dopendrig upon koca bukng =Wds 

~-~--e~--~44 she cxdnditis, anld whewther i md~ 
straps are sWi on lie biLdin 

Anchors are not typcal pait of the 
a A- M standard instalalo of #we butfif.

They cost exta - anwtire from 
$30 to $70 per andwo.

'CA's S y. ~'?30 R Au

13
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S~r~T BY: &XIaifL POWUR CORP.  

STRUCTURES 
& FOUNDATIONS. Frames,

Franes. The frame is made of steel, and is the basic 
support ior the floor system. It also provides the means of 
support while the building is being tran-sported.

Two types of chassis frames 
Modular Space buildings:

are utlized in GE Capital

=I..OM

stw fyti 
4'3 wribiV *ifoe) Or&SWA'Wb7

Perimeter 
Frame 

Also cded a *&u Frame" 

SbWv Ibe&- fvnn a 'box sioxid tie 
peorne drft Mf~iVn 

Sokd AWe cwsswebers rieme the 

BDcAng Ofte' waft bear dvectty upon ft~ 

Heavy, buiky1W mn Ie O~P M- 6e #wa 

UI~ed inhA b~k wth rcpionaý y heavy 
1= bads, bAiv MCt cxwxei Somr, or 

bAV5 pMNwe mwstinw
p

OutridggerC; 
Frame
ft~anrd fRX GE'C2M h"&'O 

2 SteJ. -eams cany tI* bwWikYng 

CWe Crg64&-le1br6= zamy be **- a, O'wet-t 

Sle Outxigger bwa fte vs wak, 
"an t uramti the lowd to ttv 3boan*

9
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.O A/R # • J.O.# _2#-
J.O.A.# 4.

(Assigned by Environmental Affairs) 
Review # q '-o3 
Revision# # 
Expiration Date _'- •ie•

PMP 6090 ADM.001 
Attachment 2

PROJECT ENVIRONM1iENTAL REVIEW 

A. DESCRIPTION OF PROPOSED ACTIVITY

Provide a brief description of the proposed activity. Include applicable supporting documentation 

to facilitate the review (e.g., map/drawing, type of chemicals, etc.). Provide Action Request 

number, Job Order and Job Order Activity, if applicable. Attach additional pages as necessary.  
P- kl-/li",

1,a ,6c! 4-Ai /z, I~ c,2 a..,,k.

-7rt , -oyr V•÷ i• 

Department: Nlee-M\ Contact: '-ihd a /it A& Ext. V-i

B. ENVIRONMENTAL REVIEW/EVALUATION 
(Environmental Affairs to Complete)

1. Is an Environmental Screening required? 
(If yes, attach screening to this review) 

2. Work requirements and restrictions

0 YES SN/A

Cý r3-- -. f \' 4' .__eP__4_____

3. Potential permit or plan requirements/changes

Critical Dune/High Risk Erosion 
Michigan Storm Water Construction Permit 

Erosion (Berrien Co. Drain Comm) 

Waste Storage Permit 

Air

El 
11 El 
E-l 
El

)3U Asbestos C] a"iI Ground water 
PIP Plan [1 Storm water 

SPCC Plan El rn Sgn, Ptn* 

Hazwoper 1- NPDES 

Joint Army Corps of Engineer[MDEQ Permit for 

Wetlands and Waterways

4. Additional comments:

L 'I cirAO ny/-k) 3. L-J ~ro rc, >3O -1.

Reviewer/Evaluator 
General Supervisor 
Environmental Review

Date •'- )g-c•.  

_Date _ _ _ _

Page 1 of 1 
Revision 0
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Attachment C is a drawing and is not included in this report. Contact environmental at (616) 465-5901 ext.  
2004 or ext. 1153 to view this attachment.



Attachment D is a drawing and is not included in this report. Contact environmental at (616) 465-5901 ext.  
2004 or ext. 1153 to view this attachment.



APPENDIX III 

HERBICIDE APPLICATION REPORT 

1999



AMERICAN 
ELECTRIC 

Date February 28, 2000 POWER 

Subject 1999 Herbicide Spray Report - Cook Nuclear Plant 

From M.W. Snyder 

To J. P. Carlson 

The following herbicides were applied on Cook Nuclear Plant property during 1999: 

Karmex DF 
NuFarm Credit 
Riverdale Solution Water Soluble IVM 
Round -Up Pro 
Preen 

On the dates of May 26, 27, 28 and June 15 a mixture of Karmex DF, NuFarm Credit, and 
Riverdale Solution was used for total plant control in the 69KV, 345KV and 765 KV switch yards, 
railroad right-of-ways, around buildings, parking lots, and within the plant's protected area.  
DeAngelo Brothers; a Michigan licensed herbicide applicator on contract to the AEP Western 
Division performed the application. A total of 267 pounds of Karmex DF, 133.5 quarts of 
NuFarm Credit, and 801 oz. of Riverdale Solution were used for the application and spread over 
44.5 acres. Hi-Light Indicator, a marker dye, was used at a rate of 4 oz./80 gallon mix. The 
following table details the application rates used compared to the allowable application rates.  

Product Name Quantity Used Quantity UsedlAcre Quantity 

AllowedlAcre 

Karmex DF 267 lb. 6 lb. 15 lb.  

NuFarm Credit 133.5 qt. 3 qt. 6 qt.  

Riverdale Solution 801 oz. 15 oz. 45 oz.  

Hi-Light Indicator 178 oz. 4 oz./80 gal. mix 9.6 oz./80 gal. mix 

Between August 30 and September 6, 1999, the mortality of these herbicide applications was 
assessed to be greater than 90% by environmental technician Mr. Dean Warlin. There was no 
evidence of over-spray or spillage in any of the application areas. The results of the inspection 
were as follows: 

Some weeds noted growing in the northeast corner of the upper parking lot as cars were 
parked in the area during application 
Weeds near the East Side of Warehouse 5 north of door to shooting range 
Weeds noted on the north end of the fire protection training area/Laydown area between 
pieces of equipment 
Weeds noted near the W-Yard around sea-vans 
Weeds noted near the 765KV yard by the back-up source and preferred source service 
centers TR #1 and #2 (nameplate data) which are located near the center of the switchyard.



Round-Up Pro mixed with water in a backpack sprayer was used to spot spray weeds in the 
landscaped stone areas around the plant site, the fire protection water storage tanks, the 
sewage ponds, the Training Center AC units, and under the racks in the PM&IS steel yard. A 
total of 90 ounces of Round-Up Pro was used for spot spraying in 1999. The applications were 
performed by a licensed applicator from the Maintenance ANR Buildings and Grounds crew. As 
these applications were not broadcast, but weeds were individually spot sprayed, product usage 
rates per acre are not reported for these applications.  

One application of Preen was used for weed control in planting beds around the North 
Guardhouse entrance, east of the cafeteria, and the Training Building in 1999. Two hundred, 
fifty ounces of Preen granules were spread over 2,703 square feet during the application on 
April 19. This amounted to an application rate of 0.92 oz./10 ft2. The allowed label rate was 1 
oz./10 ft2. per application. The herbicide was applied by a licensed applicator from the 
Maintenance ANR Buildings and Grounds crew. The herbicide was 100% effective and 
controlled weeds in the planting beds thus cutting back on weeding time. The following table 
details the application rates used for weed control in the grass and garden beds compared to 
the allowable application rates.  

Product Name Quantity Used Quantity UsedlArea Quantity 

Allowed/Area 

Preen 250 oz. 0.92 oz. / 10 ft2 1 oz. / 10 ft2 

Round-Up Pro 90 oz. spot sprayed spot sprayed 

In summary, based upon our review of the application records, manufacturer specifications, 
material safety data sheets (MSDSs) and observations of the treated areas, the herbicides 
were applied according to the manufacturer's labeled instructions and according to Federal and 
State requirements. As required by the State of Michigan all personnel performing herbicide 
applications were licensed. A map has been included with this report indicating areas of 
herbicide application. Detailed maps and application records are filed in 12 PMP 2160 
HER.001, Guidelines for the Application of Approved Herbicides. No signs of over spray or 
spillage were observed or noted. No adverse environmental effects occurred.  

c: W. Tucker 
B. Taylor
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APPENDIX IV 

MOLLUSC BIOFOULING MONITORING PROGRAM REPORT 

1999



Prepared for:

American Electric Power 
Donald C. Cook Nuclear Plant 

One Cook Place 
Bridgman, Michigan 

MOLLUSC BIOFOULING MONITORING DURING 1999 

March 2000 

Grand Analysis 
12684 Oak Park 

Sawyer, Michigan 49125
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Executive Summary 

Biofouling Studies have been conducted at the Donald C. Cook Nuclear Plant since 1983. In 

1991, monitoring of zebra mussels in the circulating water, essential service water (ESW), and 

nonessential service water (NESW) systems was added to the program. The objectives of this 

monitoring are to detect the presence and density of zebra mussel veligers in the circulating water 

system and postveliger settlement and growth rate in the forebay and service water systems.  

Another objective of the program is to determine the effectiveness of oxidizing and non-oxidizing 

biocides in the plant systems by comparing densities and sizes of settled zebra mussels.  

Veligers were present in the forebay from 27 May through 16 December 1999. Peak densities 

occurred on 8 July, 22 July, 26 August, 2 September, and 14 October with the major peak 

occurring on 19 August (286,750 veligers per cubic meter). This year's densities and peaks were 

higher than last year's numbers. In 1998, the Plant did not generate any power, as well as this 

year, meaning the conditions were similar where the same number of circulating water pumps 

(either one or two of the seven) were running. When the Plant is in full operation, up to seven 

circulating water pumps can be running.  

Cumulative settlement was monitored in the forebay using slides as artificial substrates. Analysis 

on the slides was done monthly to determine growth rates and cumulative settlement. Density 

and size data indicate that settlement started slowly in May and in June with translocators being 

predominant. July had a lower density than in June, due to the CT-2 treatment performed on 7 

July. July's sizes indicate that most of the settlement was from translocaters. Beginning in 

August and continuing through December, the postveliger densities showed a continuous 

increase. The results of the forebay's cumulative artificial substrate sampling also showed a 

continuous increase in average size of settled postveligers. The continuous growth and the
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continuous increase in density of settled postveligers along with the continuous presence of 

translocators, all indicate the need for chlorination during the veliger spawning season which was 

27 May until 16 December 1999.  

Cumulative settlement was also monitored in the forebay using two six-inch PVC pipes. These 

were set on 7 May and retrieved on 16 December. One sampler was exposed to two CT-2 

treatments and the other was placed in untreated water during the CT-2 treatment period. The 

objective was to compare post-treatment settlement with that of the entire monitoring period.  

Analysis following retrieval in December showed the density on the treated sampler was 

approximately 59% of the density on the sampler that was not exposed to CT-2. Size ranges were 

similar on the two samplers, but the mean sizes of the zebra mussels show that the untreated 

samplers averaged almost 200u larger than the sampler treated with the CT-2. This would be 

expected because the untreated sampler received settlement throughout the spawning season and 

zebra mussels continued to increase in size. The treated sampler was exposed to two CT-2 

treatments that reduced the numbers of zebra mussels and their individual sizes.  

Service Water Systems 

Cumulative settlement on the artificial substrates in the service water systems was low 

during the sampling season when the systems were being chlorinated. The highest 

densities were found on 16 September in 2 ESW and 2 NESW (23,500 individuals/m 2 and 

18,700 individuals/m 2 respectively). This sampling date follows an approximate period of five 

weeks where the systems were not being chlorinated. These densities indicate a marked increase 

in the numbers of settled individuals when the systems are not being chlorinated.
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Though the densities and size ranges of the 2 NESW compare similarly to the I ESW and 

2ESW, it is to be noted that the flow in the 2NESW biobox was frequently low during the 

sampling season. The NESW cooling demand was low due to the dual unit outage, therefore 

flow was low.  

Visual inspections of the ESW and NESW systems during 1999, which were opened during 

maintenance activities did not identify any living zebra mussels.  

Miscellaneous Sealing and Cooling Water System 

Settlement on the artificial substrates placed in the MSCW system was observed on all sampling 

dates from 27 May through 16 December. The MSCW system's biobox was not chlorinated 

throughout the entire sampling season until 27 October. On 18 September, the flow to MSCW's 

biobox stopped due to an isolation valve, 2-CW- 173 to the Unit 2 circulating pumps, being closed 

on clearance # 299144 tag # 130. On 27 October, Unit 2 MSCW's biobox was switched to Unit 

I MSCW to the Unit 1 circulating pumps and flow resumed through 16 December, when the 

biobox was removed from service. On 27 October through 5 November, MSCW's biobox 

received its only chlorination during the 1999 sampling season. The MSCW system did receive 

the CT-2 treatments performed on 7-8 July and on 8-9 September. The data should be reviewed 

and used accordingly.
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Chapter 1

Introduction 

1.1 Past History 

American Electric Power Company (AEP) has been conducting zebra mussel monitoring studies 

at the Donald C. Cook Nuclear Plant since 1991. The purpose of these studies is to monitor the 

presence of zebra mussel veliger and postveliger settlement densities in the circulating water, 

essential service water (ESW), nonessential service water (NESW), and miscellaneous sealing 

and cooling water (MSCW) systems to help determine the effectiveness of the zebra mussel 

control program.  

In 1999, Grand Analysis conducted the monitoring program, designed to detect the timing of 

spawning and settling of zebra mussels at the Cook Nuclear Plant. The program also determines 

densities for: 1) whole water samples for planktonic veligers: and 2) artificial substrates set 

within the circulating water, ESW, NESW, and MSCW systems for cumulative postveliger 

settlement. The effects of periodic molluscide treatments on settled zebra mussels was also 

determined using PVC piping as an artificial substrate.  

1.2 Objectives 

Specific objectives for the 1999 Biofouling monitoring program were as follows:
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Whole water sampling of the circulating water system was conducted weekly (June

November), bimonthly (May), and monthly (April and December) to determine the presence 

and density of larval zebra mussels.  

- Artificial substrates were deployed in the intake forebay and service water systems to detect 

settlement of postveligers. Samples were collected monthly from May through December.  

PVC piping, also used as an artificial substrate, was deployed in the intake forebay to 

determine the effects of CT-2 molluscide treatments on the densities and sizes of 

settled zebra mussels.

6



Chapter 2 

Methods 

2.1 Whole water Sampling 

Whole water sampling of the circulating water system was conducted from 29 April to 16 

December 1999 (Table 2-1). Samples were collected from mid-depth in the intake forebay by 

pumping lake water through an in-line flowmeter into a plankton net. The sampling location was 

consistent with that of previous studies. Two replicates (2,000 liters each) were collected during 

each sampling date.  

A Myers Model 2JF-51-8 pump was connected to an in-line flowmeter assembly (Signet Model 

#P58640) and pumped water into a plankton net for approximately one hour. To minimize 

organism abrasion, measured flow was directed into a No. 20 plankton net that was suspended in 

a partially filled 55-gallon plastic barrel.  

Samples were gently washed into the cod-end bucket of the plankton net using filtered circulating 

water system water and then transferred to a one-liter plastic container. Filtered water was added 

to the container to ensure that a full liter was analyzed. The two samples were analyzed 

immediately in an on-site laboratory.  

Samples were initially mixed thoroughly for three minutes using a magnetic stir plate. Then, 

using a calibrated Pasteur pipette, a 1-milliter aliquot of mixed sample was placed into a 

Sedgewick-Rafter cell for counting. An Olympus SZ- 1145 binocular microscope (18-11 Ox) 

equipped with cross-polarizing filters was used. Ten replicates were counted and the average was
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TABLE 2-1 

SAMPLING SCHEDULE FOR ZEBRA MUSSEL MONITORING AT 
THE D.C. COOK NUCLEAR PLANT IN 1999

Date 
April 29 
May 13 

27 
June 3 

10 
17 
24 

July 1 
8 

15 
22 
29 

August 5 
12 
19 
26 

Sept. 2 
9 

16 
23 
30 

Oct. 7 
14 
21 
28 

Nov. 4 
11 
18 
23 

Dec. 16

Artificial SubstratesWhole Water 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x

Remove and analyze PVCx(*)

8

x 

x 

x 

x 

x 

x 

x 

X(*)



extrapolated to determine the number of individuals per cubic meter. This process was repeated 

for the second replicate and the mean of the two values was calculated to yield a final density 

value. The density was calculated as follows: 

Density (#/m3)=(average #*DF)/0.00 I L* I L/2000L* 1 OOOL/m3 

DF- Dilution Factor 

Size measurements were recorded for up to 50 organisms from each sample. Veliger size was 

measured using an ocular micrometer that was calibrated to a stage micrometer.  

2.2 Artificial Substrates 

To determine zebra mussel settlement in the circulating water, artificial substrates were placed in 

the intake forebay, upstream of the trash racks. Sidestream samplers were installed on the return 

side of both service water systems and on the miscellaneous sealing and cooling water system to 

determine settlement in these systems. Samplers were equipped with modified test-tube racks 

designed to hold microscope slides for cumulative sampling.  

2.2.1 Intake Forebay 

On 7 May, substrate monitors, consisting of 80 microscope slides in test tube racks secured inside 

the openings of a cinder block, were suspended by rope near the center of the intake forebay.  

Monthly, 10 slides were retrieved and analyzed for density and shell size accordingly to the 

sampling schedule.
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Also on 7 May, two PVC pipe sections measuring 6 inches long and having an inside diameter of 

3.5 inches were cut in half lengthwise. They were rejoined using hose clamps and attached to a 

rope weighted by a concrete block and suspended at mid-depth in the intake forebay. One PVC 

sampler was exposed to Clam-Trol CT-2 treatments on 7-8 July and again on 8-9 September 

while the other sampler was not exposed. On 16 December, both of the PVC samplers were 

analyzed for densities and sizes of shells by scraping two different square inch sections of each of 

the PVC samplers. Cumulative monitoring was designed to provide information on accumulated 

infestation throughout the growing season.  

2.2.2 Service Water Systems 

Sidestream monitors were placed on the return side of the service water systems (1 ESW, 2 ESW, 

2 NESW) and the miscellaneous sealing and cooling (MSCW) water system. Each monitor 

contained two modified test tube racks containing 80 microscope slides. The racks held the slides 

above the monitor base that allowed silt and sediment to fall out before they could affect the slide 

settlement. The monitors were covered with a plant-approved fireproof fabric to limit light 

exposure. Plant personnel checked the monitors periodically to ensure that adequate flow was 

available, and flow was adjusted as necessary. Monthly, on each sampling date, ten slides from 

each location were retrieved and immediately analyzed for densities and shell size.  

2.2.3 Artificial Substrate Cumulative Sample Analysis 

An Olympus SZ- 1145 binocular microscope (18-11 Ox) equipped with cross polarizing filters was 

used for analyzing samples. After one side of the slide was scraped clean, the slide was placed on 

the microscope stage so that the attached postveligers could be counted. When slides became 

heavily infested, a subsampling technique was followed:
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The slides were subsampled using a straight edge that permitted either half or a quarter of the 

slide to be counted. Counts were then proportionally extrapolated to one square meter.  

Settlement rates were computed by taking the average number of mussels from the ten slides and 

multiplying this value by 533.34 to obtain the density of zebra mussels per square meter. (One 

postveliger/microscope slide equals 533.34 veligers per square meter.) 

Shell diameters were measured for up to 50 random individuals to obtain maximum, minimum 

and mean sizes. Diameters were measured using an ocular micrometer calibrated to a stage 

micrometer.
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Chapter 3 

Results and Discussion 

The zebra mussel monitoring system performed up to expectations in 1999. The whole water 

sampling for free-swimming veligers coupled with monitoring post-veliger settlement on artificial 

substrates provided sample results that could be compared with previous years' data.  

This year, like 1998, the plant did not generate any power during the entire sampling period. This 

meant that only one or two circulating water pumps were in operation. When the plant is fully 

operational and generating power, up to seven circulating water pumps may be in service. When 

the number of pumps increases, the intake flow increases. In 1998, the whole water densities of 

zebra mussels were almost three times lower than in 1996, when the plant was in full operation, 

leading one to assume that the decreased volume of water lead to the decrease in density of zebra 

mussel veligers. In 1999, however, the densities were almost three times higher than in 1998 

with the same number of pumps operating (1 or 2). 1999 densities are similar to densities found 

in 1997 and 1996 with peaks all close to 300,000 individuals per cubic meter. In 1996 and up to 

September 1997, the plant was operating with 4-7 pumps compared to the I or 2 pumps. 1999 

results indicate that the volume of water pumped into the plant is independent of the density of 

zebra mussel veligers found in the whole water. This is understandable since the concentration of 

veligers in the water should remain the same regardless of the flow through the plant.  

The injection of sodium hypochlorite was started 4 June (Appendix Table 1). A 0.3-0.6 ppm total 

residual chlorine (TRC) is the target range for the control of zebra mussel settlement.  

Chlorination was stopped on 2 July, for the day, due to circulating water line-up changes to 

support the 7-8 July CT-2 biocide treatment. This treatment included the service water and the 

MSCW systems. On 5 July-8 July, chlorination was shut down for the
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CT-2 treatment. Chlorination resumed 9 July but was stopped on 26 July to allow Operations to 

operate with only one circulating water pump. The chlorination system needs two or more 

circulating water pumps running to ensure sufficient dilution so that NPDES discharge limits are 

not exceeded. A second circulating water pump was started 31 July allowing chlorination to be 

re-started. Again, on 10 August, chlorination was stopped until 10 September, due to only one 

circulating water pump operating. On 8-9 September, a second CT-2 treatment was performed.  

Chlorination ran from 10 September until 18 September, then ran again 27 September until 12 

October, stopping because of only one circulating water pump running. Chlorination then ran 

from 16 October until 5 November and this was the last of the chlorination that the systems 

received during the sampling season. It should be noted that circulating water pump operation 

was under restrictions during 1999 due to breaker cleaning and plant loads management as a 

result of the transformer tap changes.  

Appendix Table I shows chlorination values for the ESW systems. NESW system's values could 

not be obtained because of procedural problems, although the systems were being chlorinated at 

the same time that the ESW systems were. The chlorination procedure would not allow sampling 

of the NESW system at points other than the NESW returns. The MSCW system was not 

chlorinated the entire sampling season until the last week of chlorination (27 October

5 November), though it did receive CT-2 treatments in July and September.  

3.1 Whole Water Sampling 

Sampling of planktonic veligers in the circulating water system was initiated 29 April and was 

completed on 16 December. Results are presented in Figure 3-1 and Table 3-1. Veligers first 

appeared on 27 May and were present in all subsequent samples through 16 December. The 

major peak density occurred on 19 August (286,750m 3). The following two weeks, 26 August 

(181,750m 3) and 2 September (91,250m 3), secondary peaks occurred. On 8 July (85,250m 3) and
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Table 3-1

Whole-Water Sampling Program Number of Zebra Mussel Veligers Per 
Cubic Meter, Veliger Size Range, and Mean Veliger Size (um) Collected in 

The D.C. Cook Nuclear Plant Forebay in 1999

* CT-2 treatments performed on these dates

13-B

Date 
4/29/99 
5/13/99 
5/27/99 
6/3/99 
6/10/99 
6/17/99 
6/24/99 
7/1/99 

* 7/8/1999 
7/15/99 
7/22/99 
7129/99 
8/5/99 

8/12/99 
8/19/99 
8/26/99 
9/2/99 

* 9/9/1999 
9/16/99 
9/23199 
9/30/99 
10/7/99 
10/14/99 
10/21/99 
10/28/99 
11/4/99 

11/11/99 
11/18/99 
11/23/99 
12/16/99

Density (No./m 3) 
0 
0 

2,080 
5,125 
2,900 
650 
450 

14,750 
85,250 
35,330 
79,750 
25,830 
23,500 
26,280 

286,750 
181,250 
91,250 
48,000 
10,630 
46,900 
40,300 
47,500 
79,000 
54,250 
36,000 
47,170 
10,600 
6,430 
4,350 
830

Size Range (urn) 
0 
0 

80-130 
80-130 
90-160 
100-200 
100-140 
90-200 
100-160 
100-230 
100-230 
100-230 
100-230 
100-260 
100-200 
100-260 
100-230 
100-260 
100-300 
90-260 
90-300 
100-260 
90-300 
100-260 
100-260 
100-260 
100-260 
100-230 
100-230 
100-230

Mean Size (urn) 
0 
0 

98 
100 
110 
125 
115 
105 
123 
140 
178 
177 
147 
139 
134 
160 
183 
190 
173 
138 
149 
166 
152 
182 
161 
174 
159 
151 
157 
169



22 July (79,750m3), peaks also occurred. This could be from the warm average monthly 

temperature that occurred in July (73 degrees Fahrenheit). The whole water densities show that 

there are substantial numbers of veligers in the forebay, indicating the need for effective 

chlorination in the service water systems, which is critical to the safety and operation of the plant 

due to the threat of small valves and piping becoming clogged with zebra mussels.  

Heaviest spawning activity occurred during early July through the beginning of November.  

Compared to previous years, this activity started earlier and lasted longer. 1999 mean veliger 

densities were almost three times higher than in 1998. In 1997, mean densities were twice as 

high as in 1999. The mean densities in 1993, 1994, 1995 and 1996 were all lower than in 1999.  

In 1993, 1995 and 1996, peak densities were recorded during mid-September to the end of 

October. In June of 1994, due to unusually hot weather, an early peak occurred. Similar to 

1997's and 1998's peak periods of abundance, 1999 peaks occurred six to eight weeks earlier 

than the typical mid-September period for this region. Due to the extended shut down of the 

plant, data comparisons with previous years should be kept in consideration.  

Whole water densities recorded during 1993 through 1995 for the November and December 

sampling periods were less than 1,000/in 3 for sampling conducted after 3 November. In 1998, 

whole water densities recorded in November were similar to those of 1996 and 1997 and about 

five times greater that those of the 1993 through 1995 period, showing that spawning occurred 

into the late fall of 1998. In 1999, similar to 1996, 1997, and 1998 densities show late fall 

spawning due to warm fall weather. The past four consecutive years show a definite change in 

the Dreissana spawning populations. Because of the late fall spawning, there is a need for 

chlorination into the late fall months to prevent zebra mussel settlement and growth in plant 

systems.
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In summary, zebra mussel veligers were present in the water column on all sampling dates from 

27 May through 16 December. Spawning commenced mid-May and continued through the end 

of the sampling program. Peak veliger densities occurred during an 18-week period from the 

beginning of July extending to the first of November. This is the earliest beginning peak period, 

due to warm lake temperatures (beginning of July) observed at the Cook Plant since 1993 until 

now with the exception of one early June peak in 1994.  

3.2 Artificial Substrate Sampling 

3.2.1 Circulating Water System 

Cumulative artificial substrate monitoring was conducted at the center forebay location (which is 

protected by a deflector wall) from 27 May to 16 December. Cumulative settlement densities for 

the forebay are shown in Figure 3-2. Table 3-2 provides density and size information for the 

settled postveligers. The results show an increase in density throughout the sampling season 

except for the July and September density number. These results were anticipated due to the two 

CT-2 treatments performed before the July and September sampling dates. The July figures show 

a decrease in density from 24,000m 2 in June to a 17,600m 2 for July. September's 111,500m 2 

density is lower than the August density of 131,200m 2. These decreases indicate the effects of 

the CT-2 treatments on the artificial substrates. After the 8-9 September CT-2 treatment, one 

would expect to see a lower density on 16 September forebay artificial substrates. Due to the 

high density of veligers in the water, they quickly resettle on the artificial substrates. The mean 

sizes increase monthly from 12 August through 16 December, averaging 143um of growth per 

month. Figure 3-2 and Table 3-2 show that the sizes and densities continued to both increase 

during the sampling season, indicating new postveligers continue to settle on the forebay slides 

throughout the season, which is expected because of the whole water activity that is seen into
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FIGURE 3-2 

1999 D.C. Cook Plant- Number of Zebra Mussels settled on Cumulative 

Substrate Samplers in the Intake Forebay
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Table 3-2 

Density (No./m 2), Average Size (urn), and Size Range (urn), of Settled Zebra Mussel Postveligers Collected in the Forebay, on Cumulative 
Artificial Substrates Placed in the Service Water Systems and Miscellaneous Sealing and Cooling Water System in the 

D.C. Cook Nuclear Plant in 1999.

On 8 July and 9 September, CT-2 treatments were performed

15-B

Cumulative Samples

Forebay NESW MS&CW I ESW 2 ESW 
Avg. Avg. Avg. Avg. Avg.  

Density Size Range Density Size Range Density Size Range Density Size Range Density Size Range 

Date (no/rn) (urn) (u M) (no/mr
2
) (urn) (urn) (no/m2) (u m) (u m) (no/rn) (u rn) (urn) (no/hn2) (u m) (umn) 

5/27/99 267 1,170 660-1780 0 0 0 1,600 173 160-180 1,600 607 230-830 0 0 0 

6/17/99 2,400 1052 200-2500 2,130 2,160 1320-2700 2,130 165 100-330 0 0 0 530 130 130 

7/15/99 1,760 958 180-2870 1,070 160 160 26,700 153 130-200 0 0 0 1,070 260 260 

8/12/99 131,200 252 200-300 8,000 191 130-260 14,400 163 100-200 1,600 260 230-290 12,300 184 100-230 

9/16/99 111,500 301 130-530 18,700 206 130-330 1,755,000 189 130-300 2,670 190 130-260 23,500 177 130-300 

10/14/99 263,500 520 200-1320 4,690 165 100-300 58,700 176 100-300 2,930 192 100-230 5,330 167 100-260 

11/111/99 385,600 613 200-1290 530 260 260 0 0 0 530 430 430 2,130 245 230-260 

12/16/99 417,000 823 260-1560 1,600 163 100-260 3,200 252 160-330 530 160 160 0 0 0



December. Once again, this indicates the need to chlorinate the service water systems through 

the end of November.  

Cumulative settlement was also monitored in the forebay using two six-inch PVC pipes with a 3.5 

inch inside diameter. These were set in the forebay on 7 May. One PVC pipe was pulled from 

the forebay on 7 July and again on 8 September so that it would not receive the CT-2 treatment 

while the other piece of pipe remained in the forebay for the treatments. On 16 December, the 

end of the sampling period, both PVC pipes were retrieved and analyzed. Information from 

previous years suggests that a substantial portion of the annual settlement occurs within a short 

time following the CT-2 treatments.  

Density on the treated substrate was 269,700 ind./m 2. Individuals ranged from 260u-2700u and 

the mean size of fifty randomly selected individuals was 1,018u. Zebra mussel data collected 

from the pipe that was not exposed to the CT-2 treatment was 463,450 ind./m2 . The size range 

was 600u-2600u and the average size was 1,212u. These densities are three times greater than 

found in 1998. This is a reasonable finding since the whole water densities were much greater in 

1999 than in 1998.  

3.2.2 Service Water Systems 

The return sides of the ESW and NESW systems were monitored in the 1999 Zebra Mussel 

Monitoring Project. Chlorine is injected beneath each ESW pump. The ESW systems are cross

tied downstream of the chlorine injection point that serves both ESW systems. A separate 

chlorine injection point, which is in the suction header, serves the NESW system. The NESW 

systems can also be cross-tied. Prior to 1999's sampling project, periodic testing was done in the 

systems, with ten slides being examined and replaced every two weeks. The periodic testing was 

not performed this season. Cumulative testing was done on a monthly basis in 1999. Artificial
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substrate slides were set on 7 May and ten slides per month were examined and not replaced.  

Results are shown in Figure 3-3 and in Table 3-2. The data indicates that the chlorination system 

was effective in preventing growth and prolonged settlement of postveligers in the service water 

systems. Chlorination was not being administered from 10 August through 10 September, when 

the whole water densities were at their peak. On the 16 September sampling date that followed 

the period when the systems were not chlorinated, the plant experienced the highest densities of 

the season in the 2 ESW (23,500 ind./m 2) and NESW (18,700 ind./m 2). This data demonstrates 

the effectiveness of chlorination and the importance of running it continuously throughout the 

peak density period of the season. These peak densities occurred one week after the 

8-9 September CT-2 treatment. This shows that quick resettlement occurs during peak whole 

water periods. Unit 1 ESW's highest densities were in September (2,670 ind./m 2) and in October 

(2,930 ind./M2). During the period 10 August through 10 September, when the systems were not 

receiving chlorination, one slide from the 1 ESW system was examined for three weeks to 

observe settlement that occurred without the chlorinaton. The 26 August slide had a density of 

2,075,000 ind./m 2, the 2 September slide had a density of 128,000 ind./m 2 and the 9 September 

slide (the day after a CT-2 treatment) had a density of 42,700 ind./m 2 (Figure 3-3). These high 

densities of zebra mussel postveliger settlement in such a short time, warrants the need for 

chlorination during the peak-settling season.  

On 16 December, NESW and 1 ESW showed settlement. This settlement could be expected with 

the whole water still containing veligers and also without the systems receiving chlorination.  

Unit I ESW densities were found to be the lowest of all of the service water systems throughout 

the season. Mean sizes in all of the service water systems showed that the settlement of 

postveligers was not permanent because there was no steady growth in monthly mean sizes.
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Early settlement in May and June showed that a few settlers were translocators. The highest 

settlement in all of the service water systems was seen in August, September and October, which 

coincided with the highest whole water densities.  

Comparison of daily water temperatures recorded on the DMR's for the months of October, 

November and the first half of December for 1993 through 1999 indicate that October's mean 

temperatures are all conducive to zebra mussel spawning. (See chart below) Mean intake water 

temperatures reflect lake conditions, which were less conducive to zebra mussel spawning in 

October of 1998 and 1999 than they were in the 1995 through 1997 period. However, the 

November of 1999 average temperature was warmer than all of the previous years, and more 

conducive to spawning. The 4 November density of 47,170 ind./m 3 confirms this finding.  

While some spawning occurred in December, temperatures were not conducive to spawning.

Year 

1993 

1994 

1995 

1996 

1997 

1998 

1999

Mean Intake Water Temperatures (TF) 

October November December (1-15) 

58.3 49.0 44.6 

56.2 48.1 43.4 

57.6 45.8 38.8 

61.6 48.9 42.2 

58.8 46.3 39.1 

57.0 49.0 47.9 

57.1 50.4 45.1

18



3.2.3 Miscellaneous Sealing and Cooling Water System 

A sidestream monitor was placed on the miscellaneous sealing and cooling system, which draws 

water from the circulating water system. Artificial substrates used for cumulative analysis were 

set on 7 May and sets often slides were examined monthly beginning on 27 May. The MSCW 

system did not receive chlorination for the majority of the 1999 sampling season. The flow in the 

biobox, due to a clearance tag-out of the Unit 2 circulating water system, stopped completely for 

five weeks at the end of September. The location of the MSCW biobox was moved to the 

Unit 1 circulating water system and MSCW was cross-connected with the NESW system to 

receive chlorination. This was the first time during the 1999 sampling season that MSCW was 

chlorinated (27 October through 4 November). Table 3-2 and Figure 3-3 show the densities and 

sizes of the settlement occurring on the artificial substrates. The results show an increase in 

density from May through July, a decrease in August, a huge increase and peak density 

(1,755,000 ind./m 2) in September. October's density decreased to 58,700 ind./m 2. August and 

October's decrease in density were caused by the CT-2 treatments that MSCW did receive the on 

7-8 July and on 8-9 September. November's density dropped to zero after receiving one week of 

chlorination. December showed settlement again, due to veligers still present the whole water 

samples, and due to receiving no chlorination after 4 November.  

Prior to the one week of chlorination received by the MSCW, the slides contained much detritus, 

algae, slime and other living microscopic organisms, indicating that chlorination controls 

settlement of other living and nonliving material, which is important for the Cook Nuclear plant 

systems.  

In summary, density and size data collected in 1999 in the service water systems and in the 

miscellaneous sealing and cooling system sampling locations indicate the settlement was very
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low in May and June and that a portion of these individuals were translocators. These results are 

similar to past year's studies, with peak settlements occurring 10 days to two weeks after peak 

whole water densities. Comparing settlement from the service water systems, which were 

chlorinated, to the MSCW settlement, which was not chlorinated, show the effectiveness of the 

chlorination in these systems. Prolonged settlement in the service water systems is not seen when 

chlorinaton is running.  

3.2.4 Fire Protection 

In August of 1998, during system flow testing of the fire suppression system, Plant Protection 

personnel found three deluge nozzles that were plugged with Asiatic clamshells. These were 

believed to be remnants of when the fire protection system was on lake water from the time of 

construction up until the time when the system was placed on chlorinated drinking water in the 

Spring of 1993.  

In October of 1998, two fire hydrants, (#11 and #27) were flushed through a plankton net to test 

for biological contaminants. Microscopic worms, rotifers and daphnia were found in the samples.  

These occur naturally in the soil and were believed to be introduced through the hydrant drain 

holes. A dead zebra mussel veliger and a veliger fragment were also found in the samples. These 

are believed to be relics of when the system was on lake water and do not pose a problem to the 

fire protection system.  

In October of 1999, fire hydrant's #11 and #27 were again flushed through a plankton net to test 

for biological contaminants. Similar findings, such as microscopic rotifers, daphnia, gastrotrich 

and nematodes were identified in the samples. Dead zebra mussel veligers were also found. It 

was concluded that the findings do not pose a problem to the fire protection system.
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The Total Residual Chlorine (TRC) was analyzed in both 1998 and 1999 for the two fire 

hydrant's samples. Lake Township Water Supply injects chlorine into the raw water line from the 

lake at 1.50-1.80 ppm. In 1999, hydrant # 27 contained <0.05 mg/I TRC and hydrant # 11 

contained 0.05 mg/i TRC. In 1998, TRC values for both hydrants ranged from 0.04-0.06 mg/l.  

The efficacy of the chlorine decreases as it sits in the hydrants, allowing microscopic organisms 

to live. These microscopic organisms do not present a threat to the systems due to their low 

numbers and small sizes.  

For inspection purposes, per job order C46058, the Unit 2 transformer fire protection spray 

nozzles were removed, cleaned, and reinstalled on May 18, 1999. No mussels or Asiatic 

clamshells were found.  

3.2.5 CT-2 Clamtrol Treatments 

Two chemical treatments, using CT-2 Clamtrol, were performed on 7-8 July and 8-9 September 

to control zebra mussel infestation in the plant intake tunnels. The treatment's effectiveness was 

determined by mortality rates in bioboxes seeded with live mussels and diving inspections.  

Biobox mortality results were as follows: 

July September 
North Intake Tunnel 100% 100% 
Center Intake Tunnel 98% 100% 
South Intake Tunnel 100% 100% 
Intake Forebay 39% 99% 
Intake Forebay (Control) 0% 1% 
Unit I NESW Supply 100% 100% 
Unit 2 NESW Return 99% 100% 
Unit 1 ESW Return 100% 99% 
Unit 2 ESW Return 100% 100% 
Unit 2.MSCW 36% 71%
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The CT-2 biobox mortality results indicate the effectiveness of the treatments in the plants water 

systems. The post-treatment settlement densities observed on the artificial substrates in the 

forebay and in the service water systems (see Figure 3-2 and Table3-2) show how quickly 

resettlement of post veligers occur. This supports the need for effective chlorination during the 

peak zebra mussel settling season.  

3.2.6 1999 Winter Growth Study 

A monthly winter analysis was performed to document the growth of zebra mussels through the 

winter period. The treated and untreated PVC artificial substrate samplers, from the forebay, 

used in the 1998 Zebra Mussel Monitoring Project, were used for this study.  

Data collected on 14 January, 18 February and 18 March of 1999 indicate that growth during 

these months average approximately 100 microns per month. It was determined that this rate can 

be used with appropriate caution, (due to data from only three monthly measurements) to predict 

potential effects of zebra mussels over the winter months in the service water systems at the Cook 

Plant. (See Attachment 1)
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Chapter 4 

Summary and Recommendations 

4.1 Summary 

The 1999 Zebra Mussel Program was initiated on 29 April and continued to 16 December. The 

major spawning peak occurred on 19 August. The heaviest spawning period ran from 8 July 

through 4 November. This 18 weeks is the longest stretch of heavy spawning recorded at the 

D.C. Cook Plant.  

Cumulative settlement in the forebay started slowly in May, June and July. Beginning in August, 

following a peak in whole water density, cumulative settlement increased from 17,600 ind./m 2 to 

131,200 ind./m 2. Cumulative settlement continued to increase, with the exception of a minor dip 

following the September CT-2 treatment, into December. Mean sizes of settled postveligers 

increased from August through December. Based on mean sizes, fewer translocators were seen 

from August through December.  

Peak cumulative settlement densities occurred in September in the NESW and 2 ESW systems.  

These densities correspond with peak periods of spawning as measured in the whole water 

samples and also with the period in which chlorination was not being administered to the systems.  

A peak settlement density did not occur in 1 ESW.  

The MSCW system did not receive chlorination throughout the entire 1999 sampling season, 

except for one week at the end of October. MSCW had settlement on every sampling date except 

in November, when the MSCW had no settlement following a one-week period of receiving 

chlorination. This clearly shows the effect of chlorination on settlement rates.
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4.2 Recommendations 

Based on observations made during the course this program, Grand Analysis is making the 

following recommendations: 

- Whole Water sampling should continue to be initiated in April to determine the 

presence of veligers in the water column, as currently implemented.  

- Studies of cumulative postveliger settlement should continue to be conducted from 

May through December, as currently implemented.  

- Chlorination should begin and run continuously from the first part of May, based on 

the settlement data from May and June, as currently implemented.  

- Chlorination should run through November based on the settlement data from 

November and December.  

- Daily chlorination and temperature data should continue to be made available to 

allow meaningful interpretation of results, as currently implemented.
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Appendix Table 1

Chlorination Values for 1999 Zebra Mussel Monitoring Program

Date 
June 4, 1999 
June 5, 1999 
June 6, 1999 
June 7, 1999 
June 8, 1999 
June 9, 1999 
June 10, 1999 
June 11, 1999 
June 12, 1999 
June 13, 1999 
June 14, 1999 
June 15, 1999 
June 16, 1999 
June 17, 1999 
June 18, 1999 
June 19, 1999 
June 20, 1999 
June 21, 1999 
June 22, 1999 
June 23, 1999 
June 24, 1999 
June 25, 1999 
June 26, 1999 
June 27, 1999 
June 28, 1999 
June 29, 1999 
June 30, 1999 
July 1, 1999 
July 2, 1999 
July 3, 1999 
July 4, 1999 
July 5, 1999 
July 6, 1999 
July 7, 1999 
July 8, 1999 
July 9, 1999 
July 10, 1999 
July 11, 1999 
July 12, 1999 
July 13, 1999 
July 14, 1999 
July 15, 1999 
July 16, 1999 
July 17, 1999 
July 18, 1999 
July 19, 1999 
July 20, 1999 
July 21, 1999

1 ESW ppm 
.07 
.34 
.34 
.47 
.27 
.40 
.31 
.27 
.33 
.33 
.32 
.34 
.39 
.16 
.45 
.36 
.27 
.15 
.57 
.60 
.30 
.31 
.13 
.22 
.39 
.16 
.51 
.56 
NC 
.30 
.36 
NC 
NC 
NC 
NC 
.34 
.34 
.66 
.31 
.58 
.31 
.37 
.07 
.51 
.40 
.42 
.38 
.39

2 ESW ppm 
.08 
.34 
.36 
.38 
.43 
.52 
.30 
.26 
.37 
.04 
.38 
.37 
.49 
.15 
.42 
.29 
.30 
.16 
.55 
.58 
.29 
.30 
.13 
.27 
.36 
.16 
.51 
.56 
NC 
.31 
.32 
NC 
NC 
NC 
NC 
.34 
.36 
.71 
.35 
.60 
.28 
.35 
.05 
.45 
.32 
.38 
.37 
.43

Comments: ND- no data 
NC- no NaCI
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Date lESWppm 2ESWppm 
July 22, 1999 .29 .31 
July 23, 1999 .39 .40 
July 24, 1999 .36 .39 
July 25, 1999 .33 .41 
July 26, 1999 .46 .52 
July 27, 1999 NC NC 
July 28, 1999 NC NC 
July 29, 1999 NC NC 
July 30, 1999 NC NC 
July 31, 1999 .37 .46 
August 1, 1999 .41 .70 
August 2, 1999 .35 .32 
August 3, 1999 .68 .67 
August 4, 1999 .41 .47 August 5, 1999 .30 .38 
August 6, 1999 .38 .46 
August 7, 1999 .34 .43 
August 8, 1999 .49 .37 
August 10, 1999 .17 .22 
August 11, 1999 NC NC 
August 12, 1999 NC NC 
August 13, 1999 NC NC 
August 14, 1999 NC NC 
August 15, 1999 NC NC 

August 16, 1999 NC NC August 17, 1999 NC NC 
August 18, 1999 NC NC 
August 19, 1999 NC NC 
August 20, 1999 NC NC 
August 21, 1999 NC NC 
August 22, 1999 NC NC 

August 23, 1999 NC NC August 24, 1999 NC NC 
August 25, 1999 NC NC 
August 26, 1999 NC NC 
August 27, 1999 NC NC 
August 28, 1999 NC NC 
August 29, 1999 NC NC 

August 30, 1999 NC NC August 31, 1999 NC NC 
September 1, 1999 NC NC 
September 2, 1999 NC NC 
September 3, 1999 NC NC 
September 4, 1999 NC NC 
September 5, 1999 NC NC 
September 6, 1999 NC NC 
September 7, 1999 NC NC 
September 8, 1999 NC NC 
September 9, 1999 NC NC 
September 10, 1999 .50 .58 
September 11, 1999 .24 .59 

September 12, 1999 ND ND 

Comments: ND- No Data 
NC- No NaCI
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Date 1ESWppm 2ESWppm 
September 13, 1999 .38 .57 
September 14, 1999 .70 .67 
September 15, 1999 .29 .40 
September !6, 1999 .20 .28 
September 17, 1999 .23 .37 
September 18, 1999 .13 ND 
September 19, 1999 NC NC 
September 20, 1999 NC NC 
September 21, 1999 NC NC 
September 22, 1999 NC NC 
September 23, 1999 NC NC 
September 24, 1999 NC NC 
September 25, 1999 NC NC 
September 26, 1999 NC NC 
September 27, 1999 .40 .41 
September 28, 1999 .12 .08 
September 29, 1999 .15 .09 
September 30, 1999 .30 .26 
October 1, 1999 .32 .30 
October 2, 1999 .41 .41 
October 3, 1999 .46 .36 
October 4, 1999 .35 .34 
October 5, 1999 .36 .39 
October 6, 1999 .36 .35 
October 7, 1999 .48 .47 
October 8, 1999 .41 .41 
October 9, 1999 ND ND 
October 10, 1999 ND ND 
October 11, 1999 .60 .67 
October 12, 1999 NC NC 
October 13, 1999 NC NC 
October 14, 1999 NC NC 
October 15, 1999 NC NC 
October 16, 1999 .53 .50 
October 17, 1999 ND ND 
October 18, 1999 .28 .21 
October 19, 1999 .51 .32 
October 20, 1999 .79 .05 
October 21, 1999 .62 .16 
October 22, 1999 .31 1.02 
October 23, 1999 .28 .48 
October 24, 1999 .42 .51 
October 25, 1999 .19 .41 
October 26, 1999 .20 .44 
October 27, 1999 .36 .51 
October 28, 1999 ND ND 
October 29, 1999 .20 .38 
October 30, 1999 .31 .37 
October 31, 1999 .32 .41 
November 1, 1999 .21 .21 
November 2, 1999 .32 .32 
November 3, 1999 .32 .32 
November 4, 1999 .31 .31 
November 5, 1999 .02 .02
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WOODSTOCK, IL 60098 

(815) 334-9511 
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March 28, 2000 
File No. 673-005 

Mr. Eric Mallen 
Donald C. Cook Nuclear Plant 
One Cook Place 
Bridgman, MI 49106 

Dear Mr. Mallen: 

During the 1998 zebra mussel monitoring program, the Cook Plant environmental staff requested that 
Lawler, Matusky & Skelly Engineers LLP continue to monitor the cumulative substrates that had been 
placed in the intake forebay beyond the scheduled end date of 10 December 1998. It was agreed that 
these substrates, both treated and control, would be retrieved and analyzed at monthly intervals during 
January, February, and March 1999. The objective of these additional analyses was to document growth 
of settled zebra mussels through the winter period.  

This letter report provides the data collected during the analyses conducted on 14 January, 18 February, 
and 18 March 1999. Methods of deployment, retrieval, and laboratory analysis used during these 
sampling events were entirely consistent with those used during the regular program. To the extent 
practicable, 50 live zebra mussels were to be measured on each sampling date. This criterion was met 
with the exception of 18 February when only 21 individuals were present in the randomly selected aliquot.  

Results of these analyses are presented in the attached table. Inspection of this table reveals that the 
average sizes of treated substrate were always less than those of control substrates. Mean monthly growth 
on the control substrate ranged from 84 to 110 microns, while mean monthly growth on treated substrates 

ranged from - 72 to 180 microns. The - 72 micron difference between the December, 1998 and January 
1999 samples wis the result of randomly selecting a portion of the substrate in December that had one 
very large individual which skewed the December mean.  
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Mr. Eric Mallen 
Donald C. Cook Nuclear Plant

March 28, 2000 
Page .... 2

While three monthly measurements do not constitute a data base that reduces variation about a mean, the 
data indicate that growth during these months is approximately 100 microns per month. This rate can be 
used, with appropriate caution, to determine or predict potential effects of an overwintering population of 
zebra mussels in the service water systems at the Cook Plant. It should be noted that it is important to 
continue chlorination of the service water systems up to the first week of December. This is particularly 
needed during those years that have unusually warm falls through the first half of December.  

If you have any questions about this study, please call.  

Sincerely, 

Bruce L. Lippincott, Ph.D.  
Manager, Midwest Office

Lawler, Matusky & Skelly Engineers LLP
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SIZE (MICRONS) OF ZEBRA MUSSELS COLLECTED FROM CUMULATIVE ARTIFICIAL 
SUBSTRATES IN FOREBAY OF DONALD C. COOK NUCLEAR PLANT 

DECEMBER, 1998- MARCH, 1999

DATE: 12/10/98 1/14/99 2/18/99 3/18/99

Treated Control Treated Control Treated Control Treated Control

Mean 

Max.  

Min.

838 

8000 

300

962 

11,000 

100

766 

2000 

300

1046 

2400 

500

900 

1500 

600

1132 

2300 

600

1080 

3000 

800

1242 

2200 

800

II 
B 
B
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APPENDIX V 

SPECIAL REPORTS: 

1999



There were no special reports in 1999.
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INDIANA MICHIGAN POWER COMPANY

DONALD C. COOK POWER NUCLEAR PLANT 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

SUMMARY 

This report summarizes the collection and analysis of various 

environmental sample media in 1999 for the Radiological Environmental 

Monitoring Program for the Donald C. Cook Nuclear Plant.  

The various analyses of most sample media suggest that there was 

no discernible impact of the Donald C. Cook Nuclear Plant on the 

environment. The analysis of air particulate filters, charcoal cartridges, 

direct radiation by thermoluminescent dosimeters, fish, water, milk and 

sediments from Lake Michigan, drinking water, and food products, either 

did not detect any radioactivity or measured only naturally occurring 

radionuclides at normal background levels.  

Tritium, measured at low levels in on-site wells, appears to be the 

only radionuclide attributable to the plant operations. However, the 

associated groundwater does not provide a direct dose pathway to 

humans.
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I. INTRODUCTION

The Donald C. Cook Nuclear Plant's Radiological Environmental 

Monitoring Program (REMP) is conducted in compliance with NRC Regulatory 

Guide 1.21 and 4.1, licensing commitments, and Technical Specifications. The 

REMP was developed in accordance with the NRC Radiological Assessment 

Branch Technical Position (BTP), Rev. 1, November 1979. A synopsis of the 

sampling program and maps can be found in Section II, Sampling and Analysis 

Program. This report represents the Annual Radiological Environmental 

Operating Report for Units 1 and 2 of the Donald C. Cook Nuclear Plant for the 

operating period from January 1, 1999 through December 31, 1999.  

A. The Donald C. Cook Nuclear Plant of American Electric Power 

Company is located on the southeastern shore of Lake Michigan approximately 

one mile northwest of Bridgman, Michigan. The plant consists of two 

pressurized water reactors, Unit 1, 1030 MWE and Unit 2, 1100 MWE. Unit 1 

achieved initial criticality on January 18, 1975 and Unit 2 achieved initial 

criticality on March 10, 1978.  

B. Objectives 

The objectives of the operational radiological environmental 

monitoring program are: 

1. Identify and measure radiation and radioactivity in the plant 

environs for the calculation of potential dose to the 

population.  

2. Verify the effectiveness of in-plant measures used for 

controlling the release of radioactive materials.  

3. Provide reasonable assurance that the predicted doses, based 

on effluent data, have not been substantially underestimated 

and are consistent with applicable standards.  

4. Comply with regulatory requirements and Station Technical 

Specifications and provide records to document compliance.
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During 1999 changes made to the Offsite Dose Calculation Manual (ODCM) 

include the following statements to direct actions to be performed if effluent 

channels are not operable.  

"After thirty days, if the channels are not operable, then continue releases with 

estimation of the flow rate once per four hours and provide a description in the 

next Annual Radiological Effluent Release Report, as to why the inoperability 

was not corrected." 

"After thirty days, if the channels are not operable, then continue releases with 

grab samples once per shift and provide a description in the next Annual 

Radiological Effluent Release Report, as to why the inoperability was not 

corrected." 

"After thirty days, if the channels are not operable, then continue releases with 

sample collection by auxiliary sampling equipment and provide a description in 

the next Annual Radiological Effluent Release Report, as to why the 

inoperability was not corrected." 

Reason: 

Expanded system restart readiness reviews performed on the RMS system 

resulted in gaseous effluent channels 1501, 03, 05, 2501, 03 and 05 being 

declared inoperable. The extent of the condition caused the monitors to remain 

inoperable for greater than thirty days. The above action statements were 

required in order to give clear direction in the event gaseous effluent channels 

are inoperable for greater than 30 days.

9



II. SAMPLING AND ANALYSIS PROGRAM
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II. SAMPLING AND ANALYSIS PROGRAM

Table 1 summarizes the sampling and analysis program for the Donald 

C. Cook Nuclear Plant for 1999. For each sample medium, the table lists the 

sample locations, including distance and direction from the center of the two 

units, and the station identification. The station identifications for the 

sampling locations are shown on Figures 1 and 2. Also for each sample 

medium the sample collection frequency, type of analysis, and frequency of 

analysis are listed.
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TABLE 1 

DONALD C. COOK NUCLEAR PLANT- 1999 

RADIOLOGICAL SAMPLING STATIONS 

DISTANCE AND DIRECTION FROM PLANT AXIS

Collection 
Location Station Distance Direction Degrees Frequency Analysis/Frequency

lEnvironmental (TLD's)

Direct Radiation/Quarterly

Intersection of Red Arrow Hwy. & Marquette 
Woods Rd, Pole #B294-44 
Stevensville Substation 
Pole #B296-13 
Pole #B350-72 
Intersection of Shawnee & Cleveland, Pole 
#B387-32 
Snow Rd., East of Holden Rd., 
#B426-1 
Bridgman Substation 
California Rd., Pole #B424-20 
Ruggles Rd., Pole B369-214 
Intersection of Red Arrow Hwy., & 
Hildebrant Rd.,Pole #B422-152 
Intersection of Snow Rd. & Baldwin Rd., 
Pole #B423-12

(OFT-i) 

(OFT-2) 
(OFT-3) 
(OFT-4) 
(OFT-5) 

(OFT-6] 

(OFT-7) 
(OFT-8) 
(OFT-9) 
(OFT- 10)

4.5 mi NE

3.6 
5.1 
4.1 
4.2

mi 
mi 
mi 
mi

NE 
NE 
E 
ESE

4.9 mi SE

2.5 
4.0 
4.4 
3.8

mi 
mi 
mi 
mi

S 
S 
ESE 
S

(OFT -1i) 3.8 mi S

ONS-I 
ONS-2 
ONS-3 
ONS-4 
ONS-5 
ONS-6

I-.

Quarterly(T-01) 
(T-02) 
(T-03) 
(T-04) 
(T-05) 
(T-06) 
(T-07) 
(T-08) 
(T-09) 
(T-10) 
(T-11) 
(T- 12) 

(NBF) 
(SBN) 
(DOW) 
(COL)

180 
480 
900 

1180 
1890 
2100 
360 
820 

1490 
1270 

110 
630

1945 
2338 
2407 
1852 
1895 
1917 
2103 
2208 
1368 
1390 
1969 
2292 

15.6 
26.2 
24.3 
18.9

ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.  

mi 
mi 
mi 
mi

New Buffalo 
South Bend 
Dowagiac 
Coloma

SSW 
SE 
ENE 
NNE



TABLE 1 (Cont.) 

DONALD C. COOK NUCLEAR PLANT- 1999 

RADIOLOGICAL SAMPLING STATIONS 

DISTANCE AND DIRECTION FROM PLANT AXIS

Collection 

Location Station Distance Direction Degrees Frequency Analysis/Frequency

jAir 
cCharcoal/Particulates I 
ONS-1 
ONS-2 

ONS-3 

ONS-4 

ONS-5 

ONS-6 

New Buffalo 

South Bend 

Dowagiac 
C.) Coloma

]Groundwaterji

Onsite 
Onsite 
Onsite 
Onsite 
Onsite 
Onsite 
Onsite 
Onsite 
Onsite 
Onsite 
Onsite 
Onsite 
Onsite 
Onsite

ISteam Generator Groundwater 

Steam Generator Storage Facility 

Steam Generator Storage Facility 

Steam Generator Storage Facility 

Steam Generator Storage Facility

(A-i) 
(A-2) 

(A-3) 

(A-4) 

(A-5) 
(A-6) 

(NBF) 

(SBN) 

(DOW" 

(COL) 

(W-1) 
(W-2) 
(W-3) 
(W-4) 
(W-5) 
(W-6) 
(W-7) 
(W-8) 
(W-9) 
(W-10) 
(W-11) 
(W-12) 
(W-13) 
(W- 14) 

(SG-1) 
(SG-2) 

(SG-4) 

(SG-5)

1945 
2338 
2407 
1852 
1895 
1917 
15.6 
26.2 
24.3 
18.9 

1969 
2292 
3279 

418 
404 
424 

1895 
1279 
1447 
4216 
3206 
2631 
2152 
1780

ft.  

ft.  

ft.  

ft.  

ft.  

ft.  

mi 

mi 

mi 
mi 

ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.  
ft.

180 
480 
900 

1180 

1890 

2100

Weekly Gross Beta/Weekly 
1- 131/Weekly 

Gamma Isotopic/ 
Quarterly Composite

SSW 
SE 

ENE 

NNE

110 
630 

1070 
3010 
2900 
2730 
1890 
530 

220 
1290 
1530 
1620 
1820 
1640

950 
920 
930 

920

0.8 mi 
0.7 mi 

0.7 mi 

0.7 mi

Quarterly

Quarterly

Gamma Isotopic/Quarterly 
Tritium/Quarterly

Gross Beta/Quarterly 
Gross Alpha/Quarterly 
Gamma Isotopic/Quarterly



TABLE 1 (Cont.) 

DONALD C. COOK NUCLEAR PLANT- 1999 

RADIOLOGICAL SAMPLING STATIONS 

DISTANCE AND DIRECTION FROM PLANT AXIS

Collection 
Location Station Distance Direction Degrees Frequency Analysis/Frequency

jDrinking Water

St. Joseph Public Intake 

Lake Township Public Intake Station 

Surface 

Water 

Condenser Circulating Water Intake 
Lake Michigan Shoreline 
Lake Michigan Shoreline

LSediment S 

Lake Michigan Shoreline 
Lake Michigan Shoreline 

jMilk-Indicator (a) 

jMilk-Background (a) 

lBroadleaf Vegetation I(a)

(STJ) 

(LTW)

SWL-1 
SWL-2 

SWL-3

SL-2 
SL-3

9.0 mi 

0.4 mi

Intake 
500 ft.  
500 ft.  

500 ft.  
500 ft.

DailyNE

S

Daily

S 

N

S 
N Semi-annually

Gross Beta/ 14 Day 
Composite 
Gamma Isotopic/ 14 Day 
Composite 
1- 131/14 Day Composite 
Tritium/Quarterly Composite

Gamma Isotopic/Monthly 
Composite 
Tritium/Quarterly Composite

Gamma Isotopic/Semi-Annually

1- 131/Sample

3 Indicator Samples 
1 Control Sample

Within 8 miles of plant 
15-25 miles distant

Highest D/Q Land Sector 
Less prevalent wind direction

Monthly when 
available

Gamma Isotopic/Monthly 
I-131/Monthly

(a) No milk samples were obtained in 1999 as 2 of 3 indicator farms dropped from program at the end of 1995 and no replacements have been found.  
Broadleaf vegetation samples were obtained in lieu of milk in 1999.



TABLE 1 (Cont.) 

DONALD C. COOK NUCLEAR PLANT- 1999 

RADIOLOGICAL SAMPLING STATIONS 

DISTANCE AND DIRECTION FROM PLANT AXIS

Station Distance ~ Ij -e 01 =a A

FLeish 
Lake Michigan 
Lake Michigan 
Lake Michigan 
Lake Michigan

ONS-N 
ONS-S 
OFS-N 
OFS-S

0.3 mi 
0.4 mi 

3.5mi 

5.0 mi

2/yearN 
S 

N 

S

Gamma Isotopic/ 
2 per year

[Grapes/Broadleaf

Sector D
Nearest sample to Plant 
in highest D/Q land sector 
containing media.  

Gra e

Sector J
In a land sector containing grapes 
approximately 20 miles from the Plant 
in one of the less prevalent D/Q land sectors.

At time of harvest

At time of harvest

Gamma Isotopic at time of harvest.

Gamma Isotopic at time of harvest.

* Composite samples of Drinking and Surface water shall be collected at least daily.  

* Particulate sample filters should be analyzed for gross beta activity 24 or more hours following filter removal. This will allow for radon and thoron 

daughter decay. If gross beta activity in air or water is greater than 10 times the yearly mean of control samples for any medium, gamma isotopic 

analysis should be performed on the individual samples.  

Please note the following definitions: 

Weekly - at least once every seven (7) days 

Monthly - at least once every (31) days 

Quarterly - at least once every ninety-two (92) days 

Semi-annually - at least once every one hundred eighty-four (184) days

Location
clectioevn Analysis/Frequency•b R •
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Figure 2 

Information PMP-6010.OSD.001 Rev. 14 Page 95 of 10W 

OFF-SITE DOSE CALCULATION MANUAL 

Attachment 3.23 Off-Site Monitoring Locations - REMP Page: 
95 

OFFSITE REMP MONITORING • ...  

LOCATIONS .- ! i. 

UDOFT4C2 
•I "~.0 .14.; '. " " , 'A 

• :: .. :-••t7WOFT.14 •" ' 

S. ... .'n ~ ~~o r r• ...'..'...... ...... . . . ".. ..  

'.~~~~~~ .•: ... ...-. -. .." ......t.  

The current mild indicator farms are indicated here, but they will be determined and controlled by the Annual Land Use Census, 
those that are willing to participate, and l2-THP-6010.RPP.635, Collection of Milk Samples.  
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III. SUMMARY AND DISCUSSION OF 1999 ANALYTICAL RESULTS
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III. SUMMARY AND DISCUSSION OF 1999 ANALYTICAL RESULTS 

A discussion of the data from the radiological analyses of environmental 

media collected during the report period is provided in this section. Analyses of 

samples for 1999 were analyzed by Teledyne Brown Engineering, Inc. (TI) in 

Westwood, New Jersey. The procedures and specifications followed at Teledyne 

Brown Engineering are in accordance with the Teledyne Brown Engineering 

Quality Assurance Manual and are explained in the Teledyne Brown 

Engineering Analytical Procedures. A synopsis of analytical procedures used 

for the environmental samples is proved in Appendix C. In addition to internal 

quality control measures performed by Teledyne, the laboratory also 

participates in Interlaboratory Comparison Programs. Participation in these 

programs ensures that independent checks on the precision and accuracy of 

the measurements of radioactive material in environmental samples are 

performed. The results of the Interlaboratory Comparison are provided in 

Appendix D.  

Radiological analyses of environmental media characteristically approach 

and frequently fall below the detection limits of state-of-the-art measurement 

methods. Teledyne Brown Engineering analytical methods meet or exceed the 

Lower Limit of Detection (LLD) requirements given in Table 2 of the USNRC 

Branch Technical Position of Radiological Monitoring, Revision 1, November 

1979, and 12 PMP 6010 OSD.001, "Off-Site Dose Calculation Manual".  

The following is a discussion and summary of the results of the 

environmental measurements performed during the reporting period.  

Comparison is made where possible with radioactivity concentrations 

measured in the preoperational period of August 1971 to the initial criticality of 

Unit 1 on January 12, 1975. A brief summary of the preoperational program is 

found in Appendix G.
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A. Airborne Particulates

Airborne particulate samples are collected with an oil less pump at 

approximately 56 LPM using a 47 mm particulate filter. Results of gross 

beta activities are presented in Table B- 1. The measurement of the gross 

beta activity on the weekly air particulate filters is a good indication of 

the levels of natural and or manmade radioactivity in the environment.  

The average gross beta concentration of the six indicator locations was 

0.019 pCi/m 3 with a range of individual values between 0.009 and 0.054 

pCi/m 3 . The average gross beta concentration of the four control 

locations was 0.018 pCi/m 3 with a range between 0.007 and 0.050 

pCi/m 3 . In Trending Graph 1 the monthly average gross beta 

concentrations for the indicator locations and for the control locations 

are plotted. The gross beta concentrations in air particulate filters in 

1999 were lower than at the end of the preoperational period when the 

effects of recent atmospheric nuclear tests were being detected.  

Air particulate filters were composited by location on a quarterly 

basis and were analyzed by gamma ray spectroscopy. Results are 

presented in Table B-2. Beryllium-7, which is produced continuously in 

the upper atmosphere by cosmic radiation, was measured in all forty 

samples. The average concentration for the control locations was 0.129 

pCi/m 3 and the values ranged from 0.093 to 0.188 pCi/m 3 . The average 

concentration for the indicator locations was 0.135 pCi/m 3 with a range 

of 0.094 to 0.185 pCi/m 3 . These values are typical of beryllium-7 

measured at various locations throughout the United States. Naturally 

occurring potassium-40 was measured in eight of the twenty-four 

indicator quarterly composites with an average concentration of 0.004 

pCi/m 3 and a range of 0.002 to 0.007 pCi/m 3 . Potassium-40 was 

measured in one of the sixteen control quarterly composites with a 

concentration of 0.003 pCi/m 3 . No other gamma emitting radioactivity 

was detected.

20
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B. Airborne Iodine

Airborne iodine samples are collected with an oil less pump at 

approximately 56 LPM using a charcoal filter cartridge. Charcoal 

cartridges are installed downstream of the particulate filters and are 

used to collect airborne radioiodine. The results of the weekly analysis of 

the charcoal cartridges are presented in Table B-3. All results were 

below the lower level of detection of 0.07 pCi/m 3 with no positive activity 

detected.  

C. Direct Radiation - Thermoluminescent Dosimeters 

Thermoluminescent dosimeters (TLDs) measure external radiation 

exposure from several sources including naturally occurring 

radionuclides in the air and soil, radiation from cosmic origin, fallout 

from atomic weapons testing, potential radioactive airborne releases from 

the power station and direct radiation from the power station. The TLDs 

record exposure from all of these potential sources. The TLDs are 

deployed quarterly at 27 locations in the environs surrounding the D. C.  

Cook Nuclear Plant. The average value of the four areas of each 

dosimeter (calibrated individually after each field exposure period for 

response to a known exposure and for transit exposure) are presented in 

Table B-4. Those exposure rates are quite typical of observed rates at 

many other locations in the country. The average annual measurement 

for the control samples was 2.96 mR/standard month with a range of 2.2 

to 3.9 mR/standard month. The annual accumulation of indicator 

samples had a measurement of 2.89 mR/standard month with a range of 

1.7 to 4.3 mR/standard month. The 1999 annual average in the 

environs of the Donald C. Cook Nuclear Plant is at the low range of the 

exposure rates (1.0 to 2.0 mR/week) measured during the preoperational 

period. The results of the indicator and control TLDs are in good 

agreement and are plotted in Trending Graph 2.
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Trending Graph - 2 
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D. Surface Water

A 125 milliliter surface water sample is collected from the intake 

forebay and from two shoreline locations, all within 0.3 mile of the two 

reactors and were composited daily over a monthly period. The thirty

four samples were analyzed for iodine- 131 by the radiochemical 

technique described on page 75. All results were less than the lower 

limit of detection of 1 pCi/liter. The quarterly composite was analyzed 

for tritium by liquid scintillation method described on page 74. Results 

are presented in Table B-5. Tritium was detected in 2 of the 12 samples 

analyzed with an average concentration of 330 pCi/liter and a range of 

310 to 350 pCi/liter. This is consistent with the 6 measurements in 

1998 which had an average concentration of 228 pCi/liter. During the 

preoperational period tritium was measured in surface water samples at 

concentrations of approximately 400 pCi/liter. Naturally occurring 

potassium-40 and cesium-137 were not measured during 1999.  

Naturally occurring gamma emitting isotopes were detected using gamma 

ray spectroscopy.  

E. Groundwater 

Water samples are collected quarterly from fourteen wells, all 

within 4300 feet of the reactors. First, a static water elevation is 

determined and three well bore volumes are purged from the well using a 

groundwater pump, or equivalent. A four liter sample is then obtained.  

The samples are analyzed for gamma emitters and tritium. The results 

are presented in Table B-6. Naturally occurring potassium-40 was 

measured in one sample with a concentration of 70.6 pCi/liter. There 

were no other gamma emitting isotopes measured. The groundwater 

wells W-1, W-4, W-5, W-6, W-8, W-10, and W-14 had measurable tritium 

activity throughout 1999. Tritium was measured in 18 of the 56 samples 

at the locations with an average concentration of 863 pCi/liter and a 

range of 140 to 2700 pCi/liter. This is significantly lower than the 

tritium measured during 1998 with an average of 1561 pCi/liter and a 

range of 210 to 3300 pCi/liter. The annual concentrations of tritium in 

wells W-1 through W-7 are plotted in Trending Graph 3.
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Trending Graph - 3 (Cont.) 
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Trending Graph - 3 (Cont.) 
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Trending Graph - 4
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Tritium concentration in groundwater wells during the 

preoperational period typically averaged 400 pCi/liter.  

F. Drinking Water 

Daily samples are collected at the intake of the purification plants 

for St. Joseph and Lake Township. The 500 ml daily samples at each 

location are composited and analyzed for gross beta, iodine- 131, and 

gamma emitters. On a quarterly basis the daily samples are composited 

and analyzed for tritium. The results of analyses of drinking water 

samples are shown in Table B-7.  

Gross beta activity was measured in twenty-five of the twenty-six 

samples from the Lake Township intake with an average concentration of 

3.20 pCi/liter and a range from 1.0 to 4.2 pCi/liter. Gross beta activity 

was measured in all twenty-six samples from the St. Joseph intake with 

an average concentration of 3.36 pCi/liter and a range from 1.4 to 6.3 

pCi/liter. No gamma emitting isotopes or iodine-131 were detected.  

Tritium was not measured at the Lake Township location or the St.  

Joseph intake location. Tritium (or LLD values) in drinking water are 

plotted in Trending Graph 4.  

There were no drinking water analyses performed in the 

preoperational program.  

G. Sediment 

Sediment samples are collected semiannually along the shoreline 

of Lake Michigan at the same two locations as the surface water samples.  

Two liters of lake sediment are collected using a small dredge in an area 

covered part time by wave action. The sediment samples are analyzed by 

gamma ray spectroscopy, the results of which are shown in Table B-8.  

In April and October one sample was collected from location SL-2 and 

SL-3. Gamma ray spectroscopy detected naturally occurring potassium

40 in all four samples. The average potassium-40 concentration was 

6373 pCi/kg (dry weight) with a range from 5910 to 7260 pCi/kg (dry
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weight). Thorium-228, also naturally occurring was measured in all four 

samples with an average concentration of 104 pCi/kg (dry weight) with a 

range from 85.0 to 134 pCi/kg (dry weight). Radium-226 and cesium

137 were not measured during 1999. All other gamma emitters were 

below the lower limits of detection.  

H. Milk 

The requirements of three indicator samples could not be met 

during 1999, therefore sampling of food samples was increased to offset 

the milk.  

I. Broadleaf Vegetation 

Broadleaf vegetation was collected in lieu of milk during 1999.  

Twenty-four samples were collected and results are presented in Table B

10. Naturally occurring potassium-40 was measured in the six control 

samples with an average concentration of 5195 pCi/kg (wet weight) and a 

range of 4420 to 6120 pCi/kg (wet weight). Potassium-40 was measured 

in the eighteen indicator samples with an average concentration of 3689 

pCi/kg (wet weight) and a range of 1910 to 5280 pCi/kg (wet weight).  

Cosmogenically produced beryllium-7 was measured in the six control 

samples with an average concentration of 1543 pCi/kg (wet weight) and a 

range of 619 to 2730 pCi/kg (wet weight). Beryllium-7 was measured in 

the eighteen indicator samples with an average of 852 pCi/kg (wet 

weight) and a range of 134 to 2010 pCi/kg (wet weight). Cesium-137 

was detected in two indicator samples with an average concentration of 

47.5 pCi/kg (wet weight) and a range of 12.1 to 82.9 pCi. Cesium-137 

was not measured at the control location. Thorium-228 was measured 

in one control sample with a measurement of 53.5 pCi/kg (wet weight).  

Thorium-228 was also measured in two of the eighteen indicator samples 

with an average activity of 78.7 pCi/kg (wet weight) and a range of 52.4 

to 105 pCi/kg (wet weight). Radium-226 was not measured during 1999.

30



J. Fish

Using gill nets in approximately twenty feet of water in Lake 

Michigan, 4.5 pounds of fish are collected 2 times per year from each of 

four locations. The samples were then analyzed by gamma ray 

spectroscopy. Results are presented in Table B-11. Naturally occurring 

potassium-40 was measured in the two control samples with an average 

concentration of 2920 pCi/kg (wet weight) and a range of 2920 to 2920 

pCi/kg (wet weight). Potassium-40 was measured in all six indicator 

samples with an average concentration of 2621 pCi/kg (wet weight) and a 

range of 2200 to 3000 pCi/kg (wet weight). Cesium-137 was measured 

in one control fish samples with a concentration of 31.3 pCi/kg (wet 

weight). Cesium-137 was measured in the six indicator samples with an 

average concentration of 54.0 pCi/kg (wet weight) and a range of 32.4 to 

75.6 pCi/kg (wet weight).  

K. Food Products 

Food samples are collected annually at harvest, at two locations, 

as near the site boundary as possible, and approximately twenty miles 

from the plant. Each sample consists of 3 pounds of grapes and 3 

pounds of broadleaves. There were four food samples collected during 

1999 and results are presented in Table B-12. Naturally occurring 

potassium-40 was measured in both control samples with an average 

concentration of 2415 pCi/kg (wet weight) and a range of 2170 to 2660 

pCi/kg (wet weight). Potassium-40 was measured in the two indicator 

food samples with an average concentration of 2080 pCi/kg (wet weight) 

and a range of 1920 to 2240 pCi/kg (wet weight). Cosmogenically 

produced beryllium-7 was measured in both control samples with an 

average concentration of 1370 pCi/kg (wet weight) and a range of 50.3 to 

2690 pCi/kg (wet weight). Beryllium-7 was measured in one of the two 

indicator samples with a concentration of 4040 pCi/kg (wet weight).  

Cesium- 137 was not detected in the two food samples for 1999. All other 

gamma emitters were below the lower limits of detection.
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IV. CONCLUSIONS

The results of the 1999 Radiological Environmental Monitoring Program 

for the Donald C. Cook Nuclear Plant have been presented. The results were as 

expected for normal environmental samples. Naturally occurring radioactivity 

was observed in sample media in the expected activity ranges.  

Occasional samples of a few media showed the presence of man-made 

isotopes. These have been discussed individually in the text. Observed 

activities were at very low concentrations and had no significant dose 

consequence. Specific examples of sample media with positive analysis results 

are discussed below.  

Air particulate gross beta concentrations of all the indicator locations for 

1999 appear to follow the gross beta concentrations at the control locations.  

The concentration levels are actually lower than during the preoperational 

period. Gamma isotopic analysis of the particulate samples identified the 

gamma emitting isotopes as natural products (beryllium-7 and potassium-40).  

No man-made activity was found in the particulate media during 1999. No 

iodine-131 was detected in charcoal filters in 1999.  

Thermoluminescent dosimeters (TLDs) measure external gamma 

radiation from naturally occurring radionuclides in the air and soil, radiation 

from cosmic origin and fallout from atmospheric nuclear weapons testing, and 

radioactive airborne releases and direct radiation from the power plant. The 

average annual TLD results were at normal background exposure levels.  

Surface water samples are collected daily from the intake forebay and 

two locations in Lake Michigan. The samples are analyzed quarterly for 

tritium, and monthly for gamma emitting isotopes. No gamma emitters were 

detected during 1999. Tritium was measured in two of the twelve samples 

collected. The tritium concentration was at a normal background level.  

Groundwater samples were collected quarterly at fourteen wells, all 

within 4300 feet of the reactors. The three wells within 500 feet had 

measurable tritium, which is attributed to the operation of the plant. The 

highest concentration measured in 1999 was 2700 pCi/liter which compares 

favorably with the highest concentration measured during 1998 of 3300
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pCi/liter. Potassium-40, a naturally occurring nuclide was detected in one of 

the fifty-six samples with a concentration of 70.6 pCi/liter. No other gamma 

emitting isotopes were detected.  

Samples are collected daily at the intakes of the drinking purification 

plants for St. Joseph and Lake Township. Samples composited daily over a two 

week period are analyzed for iodine-131, gross beta, and measured for gamma 

emitting isotopes. Samples are also analyzed quarterly for tritium. No iodine

131 or gamma emitting isotopes were detected. Gross beta was measured in 

all fifty-two samples at normal background concentrations. Tritium was not 

measured in the eight quarterly composite samples collected during 1999.  

Sediment samples can be a sensitive indicator of discharges from nuclear 

power stations. Sediment samples are collected semiannually along the 

shoreline of Lake Michigan at two locations in close proximity of the reactors.  

The samples were analyzed by gamma ray spectroscopy and only naturally 

occurring gamma emitters were detected. There is no evidence of station 

discharges affecting Lake Michigan, either in the sediments or in the water, as 

previously discussed.  

Milk samples were not analyzed during 1999 due to lack of participants 

in the program. Broadleaf sampling was performed in lieu of milk collection in 

1999. Cesium-137 was measured in two broadleaf samples during 1999.  

Naturally occurring potassium-40, beryllium-7, and thorium-228 were 

observed during 1999. No other gamma emitting isotopes were measured in 

broadleaf samples in 1999.  

Fish samples collected in Lake Michigan in the vicinity of the nuclear 

plant were analyzed by gamma ray spectroscopy. The only gamma emitting 

isotope measured was cesium-137 which was found in low concentrations in 

three samples.  

Food products, consisting of grapes, and broadleaf vegetation were 

collected and analyzed by gamma ray spectroscopy. The only gamma emitting 

isotopes measured during 1999 were potassium-40 and beryllium-7.
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The results of the analyses have been presented. Based on the evidence 

of the Radiological Environmental Monitoring Program the Donald C. Cook 

Nuclear Plant is operating within regulatory limits. Tritium in four on-site 

wells appears to be the only radionuclide which can be directly correlated with 

the plant. However the associated groundwater does not provide a direct dose 

pathway to humans because these wells do not supply water to the local 

population.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT DOCKET NO. 50-315/50-316 

BERRIEN COUNTY JANUARY 1 to DECEMBER 31, 1999

NUMBER OF

MEDIUM OR PATHWAY 
SAMPLED

ANALYSIS AND 
TOTAL NUMBER 
OF ANALYSES

ALL INDICATOR LOCATIONS 
MEAN (a/b)

LOCATION WITH HIGHEST MEAN 
NAME MEAN 

~~ ~ A ?'Tl~nhj VAM~(17

(UNIT OF MEASUREMENT) PERFORMED RANGE •lalluqrl tuNý RANGE

CONTROL LOCATION MEAN 
RANOE

NONROUTINE REPORTED 
MEASUREMENTS

Air Iodine 
(pCi/m 3 ) 

Airborne 
Particulates 

(IE-03 pCi/m 3 )

1-131

Gross Beta 
(Weekly)

519

519

-(0/311)

18.8(311/311) 
(8.8-54)

ONS-2 Onsite 2338 ft. 19.8(52/52) 
(11-52)

-(0/208)

18.3(208/208) (6.7-50)

Gamma

Be-7 

K-40

Direct Radiation 
(mR/Standard 
Month)

Gamma 
Dose 
Quarterly

40 

40 

40

135(24/24) 
(93.6-185) 

4.34(8/24) 
(2.44-6.57)

107
2.89(91/91) 
(1.7-4.3)

SBN. 26.2 mi SE

ONS-3 Onsite 2407 ft.

OFT-6 4.9 mi SE

(a/b) Ratio of samples with detectable activity to total number of samples analyzed.

ko

0

0

129(16/16) (92.6-188) 

3.29(1/16)

145(4/4) (101-188) 

6.57(1/4)

3.85(4/4) 
(3.8-4.3)

0 

0

2.96(16/16) (2.2-3.9)
0



RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT DOCKET NO. 50-315/50-316 

BERRIEN COUNTY JANUARY 1 to DECEMBER 31, 1999

ANALYSIS AND NUMBER OF 

MEDIUM OR PATHWAY TOTAL NUMBER ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE 

SAMPLED OF ANALYSES MEAN (a/b) NAME MEAN MEAN REPORTED 

(UNIT OF MEASUREMENT) PERFORMED RANGE DISTANCE AND DIRECTION RANGE RANGE MEASUREMENTS

Surface Water 
(pCi/liter)

Gamma

H-3

Groundwater 
(pCi/liter)

Drinking Water 
(pCi/liter)

Gamma 

K-40 

Th-228 

H-3

Gross Beta

1-131 

Gamma 

H-3

(0/12) 

-(0/4)

36 

12 

56 

56 

56 

56 

52 

52

52

70.6(1/56)

-(0/56)

863(18/56) 
(140-2700) 

3.28(52/52) 
(1.0-6.3) 

-(0/52)

-(0/52) 

-(0/8)8

N/A

SWL-2 Intake

Well 13 -

N/A

Well 4

St. Joseph 9.0 mi NE 

N/A 

N/A 

N/A

(a/b) Ratio of samples with detectable activity to total number of samples analyzed.

(0/24)

330(2/8) 
(310-350)

0 

0350(1/4)

70.6(1/4) -(0/0) 

-(0/0) 

-(0/0) 

-(0/0) 

-(0/0) 

-(0/0) 

-(0/0)

1758(4/4) 
(930-2700) 

3.36(26/26) 
(1.4-6.3) 

N/A 

N/A 

N/A

0 

0 

0 

0 

0 

0 

0



RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT DOCKET NO. 50-315/50-316 

BERRIEN COUNTY JANUARY I to DECEMBER 31, 1999

ANALYSIS AND NUMBER OF 

MEDIUM OR PATHWAY TOTAL NUMBER ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE 

SAMPLED OF ANALYSES MEAN (a/b) NAME MEAN MEAN REPORTED 

(UNIT OF MEASUREMENT) PERFORMED RANGE DISTANCE AND DIRECTION RANGE RANGE MEASUREMENTS

Fish 
(pCi/kg wet)

i• Food/Vegetation 
(pCi/kg wet)

Gamma 

K-40 

Cs- 137 

Gamma 

Be-7 

K-40 

Cs- 137

8 

8 

8 

4 

4 

4 

4

2621(6/6) 
(2200-3000) 

54.0(6/6) 
(32.4-75.6)

4040(1/2) 

2080(2/2) 
(1920-2240) 

-(0/1)

OFS South 
5.0 mi S 

ONS-South 
5.0 mi S

Sector D 

Sector J

2920(2/2) 
(2920-2790) 

43.4(2/2) 
(16.7-70.0)

4040(1/2) 

2415(2/2) 
(2170-2660)

N/A

(a/b) Ratio of samples with detectable activity to total number of samples analyzed.

2920(2/2) 
(2920-2920)

31.3(1/2)

1370(2/2) 
(50.3-2690) 

2415(2/2) 
(2170-2660) 

-(0/1)

0 

0

0 

0 

0



RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT DOCKET NO. 50-315/50-316 

BERRIEN COUNTY JANUARY 1 to DECEMBER 31, 1999

ANALYSIS AND NUMBER OF 

MEDIUM OR PATHWAY TOTAL NUMBER ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE 
SAMPLED OF ANALYSES MEAN (a/b) NAME MEAN MEAN REPORTED 

(UNIT OF MEASUREMENT) PERFORMED RANGE DISTANCE AND DIRECTION RANGE RANGE MEASUREMENTS

Sediment 
(pCi/kg dry)

Gamma 4

K-40

Cs- 137 

Ra-226 

Th-228

6373(4/4) 
(5910-7260)

4 

4 

4 

4

-(0/4)

-(0/4) 

104(4/4) 
(85-134)

SL-2 
0.2 mi S 

N/A 

N/A 

SL-3 
0.2 mi N

6735(2/2) 
(6210-7260) 

N/A 

N/A 

122(2/2) 
(109-134)

-(0/0) 

-(0/0) 

-(0/0) 

-(0/0)

0 

0 

0 

0

Broadleaf/ 
Vegetation 
(pCi/kg wet)

852(18/18) 
(134-2010) 

3689(18/18) 
(1910-5280) 

47.5(2/18) 
(12.1-82.9) 

78.7(2/18) 
(52.4-105)

1543(6/6) 
(619-2730) 

5195(6/6) 
(4420-6120) 

47.5(2/18) 
(12.1-82.9) 

78.7(2/18) 
(52.4-105)

1543(6/6) 
(619-2730) 

5195(6/6) 
(4420-6120) 

-(0/6) 

53.5(1/6)

(a/b) Ratio of samples with detectable activity to total number of samples analyzed.

Gamma 

Be-7 

K-40 

Cs-137 

Th-228

24 

24 

24 

24 

24

Sector J 

Sector J 

Sector D 

Sector D

0 

0 

0 

0
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TABLE B-1 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF GROSS BETA EMITTERS IN WEEKLY AIRBORNE PARTICULATES 

Results in Units of 10-3 pCi/m 3 ± 2 sigma

STATION CODES 
COLLECTION ONS-1 ONS-2 ONS-3 ONS-4 ONS-5 ONS-6 NBF SBN DOW COL Average 

DATES ± 2 s.d.

JANUARY 99 

01/06/99 
01/13/99 
01/20/99 
01/27/99 
02/03/99 

FEBRUARY 

02/10/99 
02/17/99 
02/24/99 
03/03/99 

MARCH 

03/10/99 
03/17/99 
03/24/99 
03/31/99

16_±6 17_±7 18±11 17_±7 16±_5 17_±8 17_±7

18 ± 2 
27_± 2 
18 ± 2 
16± 2 
16± 2

17 ± 
23 ± 
16 ± 
16± 
17+±

2 
2 
2 
2 
2

24_± 2 
31± 2 
22 ± 2 
21± 2 
14± 2

18 + 

16 + 
15 + 

17 ±

2 
2 
2 
2

18± 2 
26± 2 
18± 2 
16± 2 
18±-2 

20_± 2 
16± 2 
15±_2 
15± 2 

14±_2 
17± 2 
14± 2 
12_ 2

17± 2 
27_± 2 
15± 2 
15± 2 
17± 2 

19 ± 2 
15±,2 
14 ± 2 
17_± 2 

15± 2 
17± 2 
16 ± 2 
14± 2

19 ± 2 
15 ± 2 
14 ± 2 
17 ± 2 

15 ± 2 
19 ± 2 
14 ± 2 
11± 2

17± 2 
22 ± 2 
16± 2 
16± 2 
18± 2 

18± 2 
15± 2 
12 ± 2 
14± 2 

14± 2 
18± 2 
14 ± 2 
14± 2

17 ± 2 
18 ± 2 
13 ± 2 
14 ± 2

19 ± 
15-± 
14_± 
16 ±

14 ± 
16_± 
14 ± 
12 ±

17± 2 
27_± 2 
14 ± 2 
13± 2 
21± 2 

20+± 2 
14± 2 
14± 2 
16_± 2 

15_± 2 
17 ± 2 
15± 2 
12_ 2

2 
2 
2 
2 

2 
2 
2 
2

19± 2 
27_± 2 
17 ± 2 
14_± 2 
18 ± 2 

16_± 2 
16 ± 2 
14+± 2 
16± 2 

15 ± 2 
14_ 2 
15 2 
14± 2

19 ± 2 
24 ± 2 
19 ± 2 
15 ± 2 
19_± 2 

17 ± 2 
14± 2 
15 ± 2 
14 ± 2 

14 ± 2 
17_±2 
14 ± 2 
11± 2

18 ± 2 
24_± 2 

6.7 ± 1.3 
15 ± 2 
16 ± 2

19 ± 2 
16 ± 2 
15-± 2 
14± 2 

16 ± 2 
18 ± 2 
14 ± 2 
11± 2

18 ± 
26 ± 
16 ± 
16 ± 
17 ± 

19 ± 
15+± 
14_± 
16± 

15_ 
17± 
14_± 
13+_

4 
5 
8 
4 
4 

3 
2 
2 
3 

2 
3 
2 
3

Quarter Avg. 17 ± 7 16_±+7 16+±8 17_+ 7



TABLE B-i (Cont.) 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF GROSS BETA EMITTERS IN WEEKLY AIRBORNE PARTICULATES 

Results in Units of 10-3 pCi/m 3 ± 2 sigma

STATION CODES 
COLLECTION ONS-1 ONS-2 ONS-3 ONS-4 ONS-5 ONS-6 NBF SBN DOW COL Average 

DATES ± 2 s.d.

APRIL

04/07/99 
04/14/99 
04/21/99 
04/28/99

MAY

-t 05/05/99 
c*1 05/12/99 

05/19/99 
05/26/99 
06/02/99

JUNE

06/09/99 
06/16/99 
06/23/99 
06/30/99

15_±6 14-±4 14±6 14-±7 14-±6 14_±5

12 + 

16 + 

10 + 

12 +

2 
2 
2 
2

12 ± 2 
17 ± 2 
11± 2 
15± 2

13 ± 2 
16 ± 2 
11± 2 
12_ 2

10 ± 
14± 

9.7_± 
13 ±

1 
2 
1.5 
2

14+ 
8.8 + 

14-+ 
11+ 
22 +

2 
1.5 
2 
2 
2

15-± 2 
12 ± 2 
12 ± 2 
13-± 2 
19 ± 2

14 2 
11_1 
15 2 
13 2 
16_+ 2

9.9 ± 
15± 

9.5± 
14± 

15± 
12 ± 
15 ± 
13 ± 
21_± 

14_± 
14_± 
20 ± 
14 ±

1.4 
2 
1.5 
2

2 
2 
2 
2 
2

2 
2 
2 
2

12 ± 2 
16± 2 
10 ± 2 
13± 2 

15± 2 
11± 2 
13 ± 2 
11± 2 
17 ± 2 

14± 2 
11± 2 
19 ± 2 
16± 2

13_+ 
9.1_± 
14± 
15
18

14_± 
15-± 
19_± 
12_+

14_+ 
11_+ 
18_+ 
12-+

11± 1 
15± 2 

9.4 ± 1.4 
14-± 2

15±2 
12±2 
15±2 
13 2 
19-± 2 

14± 2 
13± 2 
19-± 2 
14± 2

2 
1.5 
2 
2 
2

2 
2 
2 
2

2 
2 
2 
2

1 
2 
1.5 
2 

2 
1.4 
2 
2 
2

15 ± 2 
13 ± 2 
20 ± 2 
15 ± 2

15± 2 
14_± 2 

9.1 ± 1.4 
14± 2

16± 2 
13_±2 
15_± 2 
14_± 2 
20 ± 2 

12 ± 2 
16 ± 2 
22 ± 2 
13 ± 2

12 ± 
15 ± 

9.9 ± 
13 ± 

14 ± 
11_± 
14 ± 
13 ± 
19 ±

13 ± 2 
13_± 2 
19 ± 2 
13 ± 2

14_± 
15_± 

9.0 ± 
12 ± 

14 ± 
10_± 
15_ 
12_± 
19_± 

12_± 
14_± 
18± 
14_+

2 
2 
1.5 
2

2 
2 
2 
2 
2 

2 
2 
2 
2

11_± 
12 ± 

9.8 ± 
12 ± 

13 ± 
9.2 ± 
13 ± 
11_+ 
16_

11 ± 
13 ± 
17 ± 
13 ±

3 
3 
1.4 
2

2 
3 
2 
3 
4

3 
3 
3 
3

2 
2 
2 
2

13 ± 
13 ± 
19 ± 
14 ±

Quarter Avg. 13 -± 7 15_+ 7 14_± 6 12_±+4 14_± 4



TABLE B-1 (Cont.) 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF GROSS BETA. EMITTERS IN WEEKLY AIRBORNE PARTICULATES 

Results in Units of 10-3 pCi/m 3 t 2 sigma

STATION CODES 

COLLECTION ONS-1 ONS-2 ONS-3 ONS-4 ONS-5 ONS-6 NBF SBN DOW COL Average 

DATES 
± 2 s.d.

JULY

07/07/99 
07/14/99 
07/21/99 
07/28/99 
08/04/99 

AUGUST 

08/11/99 
08/18/99 

08/25/99 
09/01/99

16± 2 
16± 2 
24_± 2 
18,± 2 
19 ± 2 

14_± 2 
17± 2 
23_± 2 
22-± 2

SEPTEMBER

09/08/99 
09/15/99 
09/22/99 
09/30/99

29 + 
20 + 
14_+ 
21 +

2 
2 
2 
2

21± 2 
20 ± 2 
26,± 2 
19 ± 2 
21± 2

18 ± 2 
14,± 2 
22 ± 2 
23 ± 2 

30 ± 2 
19 ± 2 
15±2 
22-+ 2

16± 2 
15 2 
28-± 2 
16,± 2 
18± 2 

15_± 2 
13 ± 2 
21± 2 
25 ± 2 

27 ± 2 
17 ± 2 
12 ± 2 
20 ± 2

19 ± 
16 ± 
27 ± 
17 ± 
20 ± 

16,± 
17 ± 
21-± 
22 ±

28 ± 
19 ± 
13 ± 
24 ±

2 
2 
2 
2 
2 

2 
2 
2 
2

2 
2 
2 
2

20 ± 2 
19 ± 2 
24 ± 2 
16± 2 
19 ± 2 

18 ± 2 
15 ± 2 
20 ± 2 
22 ± 2

28 ± 2 
17 ± 2 
13 ± 2 
24,± 2

16± 
15-± 
25 ± 
18-± 

(a) 

16± 
16-± 
19± 
21 ± 

27 ± 
18_± 
12 ± 
20 ±

2 
2 
2 
2

19 ± 2 
17 ± 2 
27 ± 2 
16-± 2 
18 ± 2 

18_± 2 
17_± 2 
20 ± 2 
25_± 2 

33 ± 2 
19 ± 2 
13± 2 
20 ± 2

2 
2 
2 
2 

2 
2 
2 
2

17 ± 2 
18± 2 
29 ± 2 
17,± 2 
19± 2 

19 ± 2 
17± 2 
20 ± 2 
23,± 2

29 ± 2 
22 ± 2 
14 ± 2 
25 ± 2

17 ± 
16± 
26± 
14± 
19 ± 

15± 
15± 
21,± 
19 ±

27-± 
17-± 
13 ± 
21 ±

2 
2 
2 
2 
2

16+ 
14+ 
21+ 
17+ 
16+ 

12+ 
14+ 
19 + 
17±+ 

27 + 
18 + 

19+

2 
2 
2 
2 

2 
2 
2 
2

18 ± 
17-± 
26 ± 
17 ± 
19 ± 

16± 
16-± 
21 ± 
22 ±

2 
2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2

29 ± 
19 ± 
13 ± 
22 ±

2 4 
5 
3 
3 

4 
3 
3 
5

4 
3 
2 
4

Quarter Avg. 19,± 9 21±,8 19± 10 20± 9 20,±8 19,± 8 20± 11 21±9

(a) Sample not obtained.

18,± 9 17,± 8 19,± 9



TABLE B-I (Cont.) 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF GROSS BETA EMITTERS IN WEEKLY AIRBORNE PARTICULATES 

Results in Units of 10-3 pCi/m 3 ±- 2 sigma

STATION CODES 

COLLECTION ONS-1 ONS-2 ONS-3 ONS-4 ONS-5 ONS-6 NBF SBN DOW COL Average 

DATES 
± 2 s.d.

OCTOBER 

10/06/99 
10/13/99 
10/20/99 
10/27/99 
11/03/99 

NOVEMBER 

11/10/99 
11/17/99 
11/24/99 
12/01/99 

DECEMBER 

12/08/99 
12/15/99 
12/22/99 
12/29/99 

Quarter Avg.

15+
25 + 
17-+ 
13-+ 
39 +

27 + 
26 + 
34 + 

25 +

23 + 
27 + 
24 + 
25+-

2 
2 
2 
2 
3

2 
2 
3 
2

2 
2 
2 
2

17 ± 2 
26 ± 2 
17 ± 2 
15 ± 2 
52 ± 3

32 ± 2 
30-± 2 
37-± 3 
28 ± 2

23 ± 2 
32 ± 3 
22 ± 2 
24+± 2

25+± 14 27± 20

Annual Avg. 19 ± 13 20 ± 15

15±-2 
23 ± 2 
15 ± 2 
15 ± 2 
43 ± 3

25± 2 
25-± 2 
36-± 3 
23-± 2

23 ± 2 
26 ± 2 
21± 2 
22 ± 2

14± 2 
24-± 2 
17 ± 2 
13± 2 
46± 3

28 ± 2 
23± 2 
33± 3 
23-± 2

22 ± 2 
26± 2 
24± 2 
20 ± 2

12 ± 
24 ± 
16 ± 
15± 
48 ±

27 ± 
24 ± 
34 ± 
23 ±

24 ± 
29 ± 
21+± 
20 ±

2 
2 
2 
2 
3

2 
2 
3 
2

2 
2 
2 
2

13 ± 
24 ± 
14-± 
15+± 
54 ±

31 ± 
27 ± 
37 ± 
27 ±

26 ± 
26 ± 
23 ± 
21+±

2 
2 
2 
2 
3

2 
2 
3 
2

3 
2 
2 
2

8.9 ± 1.8 
24± 2 
16+±2 
14+± 2 
50 ± 3

30 ± 2 
29-± 2 
35-± 3 
26-± 2

22 ± 2 
27 ± 2 
27+± 2 
21± 2

17± 2 
27 ± 2 
18 ± 2 
16± 2 
50 ± 3

15-± 24 ± 
14± 
14± 
45 ±

29 ± 
25 ± 
38+
22 ±

27 ± 2 
26-± 2 
26_± 2 
22-± 2

19 ± 2 
28 ± 2 
24 ± 2 
20 ± 2

24± 16 24±-17 24+± 18 26+± 22 25±-21 25+± 17 

18± 13 19±13 19+± 13 19+± 15 19± 15 19± 13

2 2 
2 
2 
3

2 
2 
3 
2

12 + 
22 + 
14+ 
13 + 
42 +

26 + 23 + 
33 + 
21±+

2 2 
2 
2 
3

14 ± 24 ± 
16± 
14 ± 
47 ± 

28 ± 
26 ± 
35 ± 
25 ±

2 2 
3 
2

5 3 
3 
2 
10 

5 
5 
7 
5

20+ ±2 20- ±2 24-± 4 
26± 2 25± 2 28+± 4 

24-+ 2 22± 2 23-± 4 

21± 2 19± 2 22-± 4 

24± 18 22± 16 25± 18 

18-± 13 17± 12 19-± 14



TABLE B-2 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF GAMMA EMITTERS* IN QUARTERLY COMPOSITES OF AIRBORNE PARTICULATES 

Results in Units of 10-3 pCi/m 3 ±- 2 sigma

Stations Nuclides First Quarter Second Quarter Third Quarter Fourth Quarter Average 

12/30/98-03/31/99 03/31/99-06/30/99 06/30/99-09/30/99 09/30/99-12/29/99 ± 2 s.d.

153 ± 15 
<5 
< 0.3 
< 0.3 

161 ± 16 
<5 
< 0.2 
< 0.3 

144 ± 14 
<7 
< 0.3 
< 0.3 

139 ± 14 
< 10 
< 0.3 
< 0.3

Be-7 
K-40 
Cs- 134 
Cs- 137 

Be-7 
K-40 
Cs- 134 
Cs- 137 

Be-7 
K-40 
Cs- 134 
Cs- 137 

Be-7 
K-40 
Cs- 134 
Cs- 137 

Be-7 
K-40 
Cs- 134 
Cs- 137

136± 14 
<5 
< 0.4 
< 0.3 

157± 16 
4.34 ± 2.47 

< 0.3 
< 0.3 

140± 14 
6.57 ± 2.45 

< 0.3 
< 0.2 

139 ± 14 
4.47 ± 2.26 

< 0.3 
< 0.2 

138 ± 14 
4.16± 2.09 

< 0.3 
< 0.3

93.6 ± 9.4 
2.44± 1.18 

<0.2 
< 0.2 

119± 12 
<5 
< 0.3 
< 0.4 

99.4 ± 9.9 
<6 
< 0.2 
< 0.3

107± 11 
< 10 
< 0.4 
< 0.3

98.1 ± 9.8 4.47 ± 2.27 
< 0.3 
< 0.3

* Typical LLDs are found in Table B-12. All other gamma emitters were <LLD.

ONS-1 

ONS-2

ONS-3 

ONS-4

134 ± 56 
3.23 ± 2.2

185 ± 18 
4.27-± 1.73 

< 0.2 
< 0.2

153 ± 15 
4.01 ± 1.96 

< 0.3 
< 0.2 

130 ± 13 
<6 
< 0.2 
<0.2

152 ± 15 
<5 
< 0.3 
< 0.3 

141 ± 14 
<4 
< 0.3 
< 0.2 

117+± 12 
<4 
< 0.2 
< 0.2

142 ± 41 4.34 ± 2.47 

134 ± 47 
6.57 ± 2.45

ONS-5

132 ± 33 4.47 ± 2.26

135 ± 75 4.30 ± 0.3



TABLE B-2 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF GAMMA EMITTERS* IN QUARTERLY COMPOSITES OF AIRBORNE PARTICULATES 

Results in Units of 10-3 pCi/m 3 ±- 2 sigma

Stations Nuclides First Quarter Second Quarter Third Quarter Fourth Quarter Average 
12/30/98-03/31/99 03/31/99-06/30/99 06/30/99-09/30/99 09/30/99-12/29/99 ± 2 s.d.

ONS-6 

NBF 

SBN 

DOW 

COL

Be-7 
K-40 
Cs-134 
Cs-137 

Be-7 
K-40 
Cs- 134 
Cs-137 

Be-7 
K-40 
Cs- 134 
Cs-137 

Be-7 
K-40 
Cs- 134 
Cs- 137 

Be-7 
K-40 
Cs- 134 
Cs- 137

127± 13 
<7 
<0.2 
< 0.2 

133 ± 13 
<4 
< 0.3 
< 0.2 

133 ± 13 
<5 
< 0.3 
< 0.2 

125 ± 13 
<4 
<0.2 
< 0.3 

121 ± 12 
< 10 
< 0.3 
< 0.3

145 ± 15 
<6 
< 0.2 
< 0.2 

153 ± 15 
<5 
< 0.3 
< 0.3 

188 ± 19 
3.29 ± 1.71 

< 0.3 
< 0.2 

144 ± 14 
<7 
< 0.3 
<0.3 

132 ± 13 
< 10 
< 0.3 
< 0.3

157± 16 
<5 
< 0.2 
< 0.2 

146± 15 
<6 
< 0.2 
< 0.2 

159± 16 
<4 
< 0.3 
< 0.3 

134± 13 
<4 
< 0.2 
< 0.2 

124 ± 12 
<5 
< 0.2 
< 0.3

135 ± 40 

131 ± 54 

145± 74 
3.29 1.71

111± 11 
<6 
< 0.2 
< 0.3 

92.6 ± 9.3 
<8 
< 0.3 
< 0.3 

101 ± 10 
< 10 
< 0.4 
< 0.3 

93.1 ± 9.3 
<4 
< 0.2 
< 0.2 

92.9 ± 9.3 
<6 
< 0.2 
< 0.2

124 _ 44

117 34

* T)ypical LLDs are found in Table B-12. All other gamma emitters were <LLD.



TABLE B-3

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF IODINE-131 IN WEEKLY AIR CARTRIDGE SAMPLES 

Results in Units of 10-3 pCi/m 3 ± 2 sigma

STATION CODES 

COLLECTION ONS-1 ONS-2 ONS-3 ONS-4 ONS-5 ONS-6 NBF SBN DOW COL 

DATES

JANUARY 99 

01/06/99 
01/13/99 
01/20/99 
01/27/99 
02/03/99 

FEBRUARY 

02/10/99 
02/17/99 
02/24/99 
03/03/99

MARCH 

03/10/99 
03/17/99 
03/24/99 
03/31/99

<7 
<7 
< 10 
<8 
<8

<7 
< 10 
<8 
<6

<7 
<8 
<7 
<6

<7 
<7 
< 10 
<8 
<8

<7 
< 10 
<7 
<6

<7 
<8 
<7 
<6

<7 
<7 
< 10 
<8 
<8

<7 
< 10 
<7 
<6

<7 
<7 
<7 
<6

<7 
<7 
< 10 
<8 
<8

<7 
<10 
<7 
<6

<7 
<8 
<7 
<6

<5 
<5 
<8 
<6 
<7

<5 
<8 
<6 
<5

<6 
<6 
<5 
<5

< 10 
<8 
< 10 
<8 
<8

<6 
< 10 
<7 
< 10

<8 
<8 
< 10 
< 10

< 10 
<8 
< 10 
<8 
<8

<6 
< 10 
<7 
< 10

<8 
<8 
< 10 
< 10

< 10 <8 
< 10 
<9 
<9

<6 < 10 
<8 
< 10

<8 
<8 
<10 
< 10

< 10 
<8 
< 10 
<8 
<8

<6 < 10 
<7 
< 10

<7 <8 
< 10 
< 10

<8 <6 
<7 
<5 
<6

<4 <7 
<5 
<6

<5 <5 
<7 
<8

M



TABLE B-3 (Cont.) 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF IODINE-131 IN WEEKLY AIR CARTRIDGE SAMPLES 

Results in Units of 10-3 pCi/m 3 ±- 2 sigma

STATION CODES 

COLLECTION ONS-1 ONS-2 ONS-3 ONS-4 ONS-5 ONS-6 NBF SBN DOW COL 

DATES

APRIL 

04/07/99 
04/14/99 
04/21/99 
04/28/99 

MAY 

05/05/99 
05/12/99 
05/19/99 
05/26/99 
06/02/99 

JUNE 

06/09/99 
06/16/99 
06/23/99 
06/30/99

<7 
< 10 
<8 
<6 

< 10 
< 10 
<8 
<7 
< 10 

< 10 
< 10 
<7 
<8

<7 
< 10 
<8 
<6 

< 10 
< 10 
<8 
<7 
< 10 

< 10 
< 10 
<7 
<7

<7 
<10 
<8 
<6 

< 10 
<10 
<8 
<6 
<10 

< 10 
< 10 
<6 
<7

<7 
< 10 
<8 
<6 

< 10 
<10 
<8 
<7 
< 10 

< 10 
< 10 
<7 
<7

<5 
<9 
<6 
<5 

<8 
<8 
<5 
<5 
<9 

<9 
<9 
<5 
<5

< 10 
<9 
< 10 
< 10 

<8 
<7 
< 10 
< 20 
<7 

<7 
<7 
<6 
< 10

< 10 
<9 
< 10 
< 10 

<7 
<7 
< 10 
< 20 
<7 

<7 
<7 
<6 
< 10

< 10 <9 
< 10 
< 10 

<8 
<8 
< 10 
< 20 
<7 

<7 
<7 
<6 
< 10

< 10 <9 
< 10 
< 10

<7 <8 
< 10 
< 20 
<8

<7 <8 
<6 
< 10

<7 <7 
<8 
<7

<6 <6 
<8 
< 10 
<5

<5 <5 
<4 
<8



TABLE B-3 (Cont.) 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF IODINE-131 IN WEEKLY AIR CARTRIDGE SAMPLES 

Results in Units of 10-3 pCi/m 3 ± 2 sigma

STATION CODES 

COLLECTION ONS-1 ONS-2 ONS-3 ONS-4 ONS-5 ONS-6 NBF SBN DOW COL 

DATES

JULY

07/07/99 
07/14/99 
07/21/99 
07/28/99 

AUGUST 

08/04/99 
08/11/99 
08/18/99 
08/25/99 
09/01/99

<9 
<9 
<9 
<8

<8 
< 10 
<8 
< 10 
<9

<9 
<9 
<9 
<8

<8 
< 10 
<9 
< 10 
<9

<8 
<9 
<9 
<8

<8 
< 10 
<8 
< 10 
<9

<9 
<9 
<9 
<8

<8 
< 10 
<9 
< 10 
<9

<6 
<8 
<7 
<6

<6 
<9 
<7 
<9 
<6

<9 
<8 
<9 
<7

(a) 
< 10 
<8 
< 20 
<7

<9 
<8 
<9 
<7

< 10 
< 10 
<9 
< 20 
<8

<9 <9 
<9 
<8

< 10 < 10 
<9 
< 20 
<8

<9 
<9 
<9 
<7

< 10 < 10 
<8 
< 20 
<7

<6 <6 
<6 
<5

< 10 <8 
<6 
< 10 
<5

SEPTEMBER

09/08/99 
09/15/99 
09/22/99 
09/30/99

<8 
< 10 
< 10 
< 10

<9 
< 10 
< 10 
< 10

<9 
< 10 
< 10 
< 10

<9 
< 10 
< 10 
< 10

<6 
<9 
<8 
<7

< 10 
< 10 
< 10 
< 10

< 10 
< 10 
< 10 
< 10

< 10 < 10 
< 10 
< 10

< 10 
< 10 
< 10 
< 10

<8 <8 
<8 
< 10

(a) Sample not obtained.

u-"



TABLE B-3 (Cont.) 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF IODINE- 131 IN WEEKLY AIR CARTRIDGE SAMPLES 

Results in Units of 10-3 pCi/m 3 ± 2 sigma

STATION CODES 
COLLECTION ONS-1 ONS-2 ONS-3 ONS-4 ONS-5 ONS-6 NBF SBN DOW COL 

DATES

OCTOBER 

10/06/99 
10/13/99 
10/20/99 
10/27/99 
11/03/99 

NOVEMBER

11/10/99 
11/17/99 
11/24/99 
12/01/99

DECEMBER 
12/08/99 
12/15/99 
12/22/99 
12/29/99

<9 
<8 
< 10 
<9 
<9

<9 
<9 
< 10 
< 10 

< 10 
< 10 
<8 
< 10

< 10 
<8 
< 10 
< 10 
< 10

<9 
<9 
< 10 
<10 

< 10 
< 10 
<8 
< 10

<9 
<8 
< 10 
<9 
<9

<9 
<9 
< 10 
< 10 

< 10 
< 10 
<8 
< 10

<9 
<8 
< 10 
<9 
< 10

<9 
<9 
< 10 
< 10 

< 10 
< 10 
<8 
< 10

< 10 
< 10 
< 20 
<10 
< 10

<7 
<6 
<7 
<6 
<6

<7 
<6 
<9 
<7

< 10 
<8 
<5 
<8

<6 
<8 
<9 
<9 
<9

< 10 
< 10 
< 20 
< 10 
< 20

<9 
< 10 
< 20 
< 10 

<8 
<9 
< 10 
< 20

< 10 
< 10 
< 20 
< 10 
< 20

<9 
< 10 
< 20 
< 20 

<9 
< 10 
< 10 
< 10

< 10 
< 10 
< 20 
<10 
< 20

<9 
< 10 
< 20 
< 20 

<9 
< 10 
< 10 
< 20

<9 
< 10 
< 20 
<10

<6 
<9 
< 10 
< 10 

<6 
<7 
<8 
< 10

<8 
<9 
< 10 
< 20



TABLE B-4 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

DIRECT RADIATION MEASUREMENTS - QUARTERLY TLD RESULTS 

Results in Units of mR/standard month

STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER AVERAGE 

CODES 12/30/98-03/31/99 03/31/99-06/30/99 06/30/99-09/29/99 09/29/99-12/29/99 ± 2 s.d.  

T-01 2.8± 0.6 2.2_± 0.4 3.1± 0.4 3.0_± 0.4 2.8± 0.8 

T-02 2.4 ± 0.4 2.3 ± 0.2 2.9 ± 0.4 2.9 ± 0.3 2.6 ± 0.6 

T-03 2.4 ± 0.4 1.7 ± 0.2 2.5 ± 0.2 2.5 ± 0.2 2.3 ± 0.8 

T-04 2.7 ± 0.1 2.5 ± 0.3 3.0 ± 0.3 3.4 ± 0.2 2.9 ± 0.8 

T-05 3.1 ± 0.5 2.2 ± 0.4 2.9 ± 0.2 2.9 ± 0.4 2.8 ± 0.8 

T-06 3.2 ± 0.3 2.1± 0.2 2.8 ± 0.3 2.8 ± 0.1 2.7 ± 0.9 

T-07 2.9 ± 0.6 2.1 ± 0.3 2.7 ± 0.3 2.8 ± 0.2 2.6 ± 0.7 

T-08 3.1± 0.2 2.2+± 0.1 2.8+± 0.4 2.9_± 0.2 2.8+± 0.8 

T-09 3.1± 0.6 2.1 ± 0.4 2.9 ± 0.4 2.9 ± 0.2 2.8 ± 0.9 

T-10 2.5 ± 0.5 1.9 ± 0.3 2.7 ± 0.3 3.0 ± 0.4 2.5 ± 0.9 

T-11 3.2+± 0.3 2.3+± 0.8 2.9± 0.3 2.9± 0.4 2.8± 0.8 

ST-12 3.2+± 0.4 2.3+± 0.2 3.1+± 0.3 2.8± 0.2 2.9± 0.8 

OFT-1 2.9± 0.5 2.2+± 0.1 2.7± 0.3 (a) 2.6+± 0.7 

OFT-2 2.6 ± 0.3 2.3 ± 0.3 2.8 ± 0.2 2.6 ± 0.2 2.6 ± 0.4 

OFT-3 3.2 ± 0.5 2.3 ± 0.3 2.9 ± 0.5 2.8 ± 0.5 2.8 ± 0.7 

OFT-4 3.2 ± 0.5 2.6 ± 0.6 3.2 ± 0.5 3.2 ± 0.4 3.1 ± 0.6 

OFT-5 3.4 ± 0.3 2.6 ± 0.4 3.2 ± 0.4 2.8 ± 0.1 3.0 ± 0.7 

OFT-6 4.0 ± 0.6 3.3 ± 0.3 4.3 ± 0.6 3.8 ± 0.6 3.8± 0.8 

OFT-7 3.2 ± 0.3 2.2 ± 0.2 3.0 ± 0.3 2.8 ± 0.4 2.8 ± 0.9 

OFT-8 3.9 ± 0.5 2.8 ± 0.2 3.8 ± 0.7 3.8 ± 0.6 3.6 ± 1.0 

OFT-9 3.9 ± 0.3 2.5 ± 0.2 3.5 ± 0.2 3.4 ± 0.3 3.3 ± 1.2 

OFT-10 3.1 ± 0.4 2.2 ± 0.4 2.6 ± 0.7 2.8 ± 0.3 2.7 ± 0.8 

OFT-1i 3.8± 0.6 3.2± 0.3 3.7+± 0.6 3.9± 0.6 3.7+± 0.6 

NBF 3.9 ± 0.2 2.3 ± 0.6 3.3 ± 0.3 3.1 ± 0.4 3.2 ± 1.3 

SBN 3.9 ± 0.4 3.2 ± 0.4 3.4 ± 0.2 3.5 ± 0.5 3.5 0.6 

DOW 3.2-± 0.3 2.6 ± 0.3 2.6 ± 0.2 2.5 ± 0.3 2.7 ± 0.6 

COL 2.6 ± 0.2 2.5 ± 0.2 2.6 ± 0.1 2.2 ± 0.5 2.5 ± 0.4 

Average ±2 s.d. 3.2 ± 1.0 2.4 ± 0.8 3.0 ± 0.8 3.0 ± 0.8 3.0 ± 1.0 

Standard month = 30.4 days.  
(a) 'Tld missing



TABLE B-5 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF IODINE, TRITIUM AND GAMMA EMITTERS* IN SURFACE WATER 

Results in Units of pCi/liter ± 2 sigma

STATION Collection Date 1-131 K-40 Tritium

SWL-1 
(Condenser Circ.)

(J1 
L"

SWL-2 
(South Comp)

01/31/99 
02/28/99 
03/31/99 
04/30/99 
05/31/99 
06/30/99 
07/31/99 
08/31/99 
09/30/99 
10/31/99 
11/30/99 
12/31/99

01/31/99 (a) 
02/28/99 
03/31/99 
04/30/99 
05/31/99 
06/30/99 
07/31/99 
08/31/99 
09/30/99 
10/31/99 
11/30/99 
12/31/99

(a) Sample not collected due to ice on shoreline.  
* Typical LLDs are found in Table B- 12. All other gamma emitters were below <LLD.

< 200 

< 200 

< 300 

< 200

< 0.6 
< 0.6 
< 0.9 
< 0.8 
< 0.6 
< 0.2 
< 0.2 
< 0.8 
< 0.7 
< 0.8 
< 0.6 
< 0.6 

<0.7 
< 0.7 
< 0.8 
< 0.6 
< 0.2 
< 0.2 
< 0.9 
< 0.9 
< 0.8 
< 0.8 
< 0.7

< 10 
< 50 
< 10 
< 60 
< 30 
< 50 
< 50 
< 40 
< 100 
< 50 
< 80 
< 40 

< 40 
< 80 
< 50 
< 30 
< 100 
< 50 
< 40 
< 50 
< 60 
< 100 
< 40

< 200 

< 200 

< 300

350 ± 160



TABLE B-5 (Cont.) 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF IODINE, TRITIUM AND GAMMA EMITrERS* IN SURFACE WATER 

Results in Units of pCi/liter ± 2 sigma

STATION Collection Dat4

SWL-3 
(North Comp)

(71

01/31/99 
02/28/99 
03/31/99 
04/30/99 
05/31/99 
06/30/99 
07/31/99 
08/31/99 
09/30/99 
10/31/99 
11/30/99 
12/31/99

V ¶1)1
S 1J..1k-A

(a) 
<0.6 
< 0.8 
< 0.9 
< 0.5 
< 0.2 
< 0.4 
< 0.8 
< 0.8 
< 0.5 
< 0.6 
< 0.6

< 90 
< 60 
< 30 
< 30 
< 100 
< 100 
< 80 
< 70 
< 100 
< 70 
< 50

(a) Sample not collected due to ice on shoreline.  
* Typical LLDs are found in Table B-12. All other gamma emitters were below <LLD.

'c.an
Tritiuni

< 200 

< 200 

< 300

310 ± 160

Tritium



TABLE B-6 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF TRITIUM AND GAMMA EMITTERS* IN GROUNDWATER 

Results in Units of pCi/liter ± 2 sigma

STATION Collection Date 1-131 K-40 Tritium

Well W-1 

Well W-2 

Well W-3

01/20/99 
04/22/99 
07/27/99 
10/29/99 

01/21/99 
04/22/99 
07/27/99 
10/28/99 

01/21/99 
04/22/99 
07/28/99 
10/28/99 

01/26/99 
04/23/99 
08/06/99 
10/29/99 

01/26/99 
04/22/99 
08/06/99 
10/29/99 

01/26/99 
04/22/99 
08/06/99 
10/29/99

< 0.3 
< 0.2 
< 0.3 
< 0.3 

< 0.3 
< 0.3 
< 0.2 
< 0.2 

< 0.3 
< 0.3 
< 0.3 
< 0.2 

< 0.2 
< 0.2 
<0.2 
< 0.3 

< 0.2 
< 0.2 
< 0.2 
< 0.2 

< 0.2 
< 0.3 
< 0.2 
< 0.2

< 100 
< 40 
< 50 
< 50 

< 50 
< 90 
< 50 
< 40 

< 60 
< 50 
< 90 
< 60 

< 50 
< 60 
< 50 
< 50 

< 50 
< 50 
< 50 
< 60 

< 50 
< 50 
< 90 
< 100

* Footnotes located at end of table.

<1 00 < 200 
230 ± 100 
< 300 

<1 00 
< 200 
< 200 
< 300 

<1 00 
< 200 
< 200 
< 300 

930 ± 100 
1200 ± 200 
2700 ± 200 
2200 ± 200 

870 ± 110 
540 ± 140 
340 ± 130 
360 ± 210 

2100 ± 100 
420 ± 120 
510 ± 120 
590 ± 180

rL7

Well W-4 

Well W-5 

Well W-6



TABLE B-6 (Cont.) 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF TRITIUM AND GAMMA EMITTERS* IN GROUNDWATER 

Results in Units of pCi/liter ± 2 sigma

STATION Collection Date 1-131 K-40 Tritium 

Well W-7 01/21/99 < 0.4 < 90 < 100 
04/22/99 < 0.2 < 70 < 200 
07/28/99 < 0.2 < 100 < 200 
10/28/99 < 0.2 < 50 < 300 

WeIl W-8 01/21/99 < 0.3 < 100 160 ± 80 
04/22/99 < 0.4 < 40 < 200 
07/27/99 < 0.2 < 40 < 200 
10/29/99 < 0.2 < 70 < 300 

WellW-9 01/21/99 < 0.3 < 50 < 100 

Ul 04/22/99 < 0.3 < 50 < 200 
0o 07/28/99 < 0.2 < 70 < 200 

10/29/99 < 0.4 < 60 < 300 

WelW-1O 01/21/99 < 0.3 < 70 < 100 
04/22/99 < 0.3 < 40 180 ± 110 
07/27/99 < 0.2 < 50 < 200 
10/28/99 < 0.3 < 50 < 300 

Well W-ll 01/21/99 < 0.3 < 50 < 100 
04/22/99 < 0.3 < 90 < 200 
07/27/99 < 0.2 < 40 < 200 
10/28/99 < 0.3 < 50 < 300 

WellW-12 01/21/99 < 0.3 < 50 < 100 
04/22/99 < 0.3 < 60 < 200 
07/27/99 < 0.2 < 40 < 200 
10/28/99 < 0.3 < 50 < 300

* Footnotes located at end of table.



TABLE B-6 (Cont.) 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF TRITIUM AND GAMMA EMITTERS* IN GROUNDWATER 

Results in Units of pCi/liter ± 2 sigma

STATION Collection Date 1-131 K-40 Tritium

< 90 
< 50 
< 80 

70.6 ± 27.6 

< 80 
< 50 
< 50 
< 100

< 100 
< 200 
< 200 
< 300 

140 ± 80 
180 ± 110 
< 200 

1900 ± 200 

863 ± 1627

Average 
±2 s.d. 70.6+27.6

* Typical LLDs are found in Table B- 12. All other gamma emitters were LLD.

Well W-13

Well W-14

01/21/99 
04/22/99 
07/27/99 
10/28/99 

01/21/99 
04/22/99 
07/28/99 
10/28/99

< 0.3 
< 0.2 
< 0.2 
< 0.3 

< 0.3 
< 0.3 
< 0.2 
< 0.3



TABLE B-7 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF GROSS BETA, IODINE, TRITIUM AND GAMMA EMITTERS* IN DRINKING WATER 

Results in Units of pCi/liter t 2 sigma

COLLECTION DATE Gross Beta Gamma Spec Iodine-131 Tritium 

LTW 

01/13/99 4.0 ± 1.0 < LLD < 0.4 < 200 

01/27/99 3.6-± 1.0 < LLD < 0.4 

02/10/99 3.3 ± 0.9 < LLD < 0.4 

02/24/99 3.9 ± 1.1 < LLD < 0.4 

03/10/99 3.5 ± 1.0 < LLD < 0.4 

03/24/99 3.2 ± 0.9 < LLD < 0.5 

04/07/99 3.4 ± 1.1 < LLD < 0.5 < 200 

04/21/99 3.2 ± 1.0 < LLD < 0.4 

05/05/99 < 1 < LLD < 0.4 

05/19/99 2.7 ± 0.9 < LLD < 0.3 

o 06/02/99 1.0 ± 0.2 < LLD < 0.5 

06/16/99 2.3 ± 0.9 < LLD < 0.4 

06/30/99 2.6 ± 1.0 < LLD < 0.5 

07/14/99 3.4 ± 1.0 < LLD < 0.5 < 200 

07/28/99 2.6 ± 1.0 < LLD < 0.5 

08/11/99 3.4 ± 1.0 < LLD < 0.4 

08/25/99 3.1 ± 0.9 < LLD < 0.3 

09/08/99 3.0 ± 1.0 < LLD < 0.6 

09/22/99 4.0 ± 1.2 < LLD < 0.4 

10/06/99 3.5 ± 1.0 < LLD < 0.4 

10/20/99 3.0 ± 0.9 < LLD < 0.4 < 200 

11/03/99 3.2 ± 0.9 < LLD < 0.3 

11/17/99 4.1± 0.9 < LLD < 0.4 

12/01/99 4.2_± 1.5 < LLD < 0.3 

12/15/99 3.3 ± 0.9 < LLD < 0.4 

12/29/99 2.4 ± 0.9 < LLD < 0.4 

Average ± 2 s.d. 3.2 ± 1.4

* Typical LLDs are found in table B-12.



TABLE B-7 (Cont.) 
INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF GROSS BETA, IODINE, TRITIUM AND GAMMA EMITTERS* IN DRINKING WATER 

Results in Units of pCi/liter ± 2 sigma

COLLECTION DATE Gross Beta Gamma Spec Iodine-131 Tritium

STJ 

01/13/99 
01/27/99 
02/10/99 
02/24/99 
03/10/99 
03/24/99 
04/07/99 
04/21/99 
05/05/99 
05/19/99 
06/02/99 
06/16/99 
06/30/99 
07/14/99 
07/28/99 
08/11/99 
08/25/99 
09/08/99 
09/22/99 
10/06/99 

10/20/99 
11/03/99 
11/17/99 

12/01/99 
12/15/99 

12/29/99

1.7 ± 

2.3 ± 

2.7± 

5.1_± 

3.3 ± 

3.1± 

4.2 + 

2.4± 

3.8 ± 

4.0± 

1.4± 

2.6_± 

6.3± 

3.8± 

3.2 ± 

2.8 ± 

3.3± 

3.0 ± 

4.0 ± 

3.4 ± 

3.1± 

3.8 ± 

3.5± 

4.3 ± 

3.0 ± 

3.2±

Average ± 2 s.d.

0.8 
0.9 
0.9 
1.1 
1.0 
1.0 
1.2 

1.0 

1.0 

1.0 

0.2 
1.0 
1.2 

1.0 

1.0 

1.0 

0.9 

1.0 

1.2 

1.0 

0.9 
1.0 
0.9 

1.5 

0.9 
1.0

"< LLD 
"< LLD 
"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 

"< LLD 
"< LLD 

"< LLD 

"< LLD

< 0.3 
< 0.4 

< 0.4 

< 0.4 

< 0.3 
< 0.3 
< 0.4 

< 0.4 

< 0.4 

< 0.2 

< 0.5 
< 0.4 

< 0.4 

< 0.4 

< 0.4 

< 0.3 
< 0.5 
< 0.4 

< 0.3 

< 0.4 

< 0.4 

< 0.4 

< 0.3 

< 0.3 

< 0.3 
< 0.4

< 200 

< 200 

< 200 

< 200

3.4 ± 2.0

* Typical LLDs are found in table B- 12.



TABLE B-8 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF GAMMA EMITTERS* IN SEDIMENT 

Results in Units of pCi/kg (dry) t 2 sigma

Station Collection Date Be-7 K-40 Cs-137 Ra-226 Th-228

SL-2 

SL-3 

SL-2 

a SL-3 

Average

04/15/99 

04/15/99 

10/14/99 

10/14/99

< 200 

< 200 

< 200 

< 100

6210 ± 

5910 ± 

7260 ± 

6110 ± 

6373 ±

620 

590 

730 

610 

1209

< 20 

< 20 

< 20 

< 20

< 400 

< 400 

< 400 

< 300

85.0 ± 20.9 

134 ± 33 

86.6 ± 20.6 

109 ± 17 

104 ± 46

* Typical LLDs are found in table B-12. All other gamma emitters were <LLD.



TABLE B-9 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF IODINE AND GAMMA EMITTERS* IN MILK 

Results in Units of pCi/liter ± 2 sigma

STATION CODES 

COLLECTION ANALYSIS 
DATES

There were no milk analyses completed during 1999 due to lack of participants to meet the minimum requirements of the REMP program. In lieu of milk, 

broadleaf vegetation samples were collected.



TABLE B-10 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF GAMMA EMITTERS* IN BROADLEAF VEGETATION COLLECTED IN LIEU OF MILK 

Results in Units of pCi/kg (wet) ± 2 sigma

COLLECTION 
DATE Station Description Be-7 K-40 1-131 Cs-137

05/26/99 

05/26/99 

05/26/99 

05/26/99 

05/26/99 

06/23/99 

06/23/99 

06/23/99 

06/23/99 

07/22/99 (a) 

07/22/99 (b) 

07/22/99 (c) 

07/22/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

09/15/99 

09/15/99 

09/15/99 

09/15/99

Sector-J 

Sector-D 

Sector-D 

Sector-D 

Sector-D 

Sector-J 

Sector-D 

Sector-D 

Sector-D 

Sector-J 

Sector-D 

Sector-D 

Sector-D 

Sector-J 

Sector-D 

Sector-D 

Sector-D 

Sector-J 

Sector-D 

Sector-D 

Sector-D

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf 

Broadleaf

1230 ± 

590 ± 

835 ± 

626 ± 

648 ± 

619 ± 

616 ± 

134 ± 

293 ± 

1550 ± 

435 ± 

394 ± 

382 ± 

1410 ± 

630 ± 

1260 ± 

716 ± 

1720 ± 

714 ± 

1300 ± 

1860 ±

120 

65 

84 

63 

65 

63 

73 

50 

57 

160 

61 

57 

48 

140 

63 

130 

76 

170 

71 

130 

190

4420 ± 440 

3040 ± 300 

3310 ± 330 

3210 ± 320 

4530 ± 450 

5300 ± 530 

4240 ± 420 

3960 ± 400 

3350 ± 340 

6120 ± 610 

4700 ± 470 

4500 ± 450 

2690 ± 270 

5850 ± 580 

3490 ± 350 

2830 ± 280 

3380 ± 340 

4450 ± 440 

3720 ± 370 

4200 ± 420 

4070 ± 410

< 30 

< 20 

< 20 

< 20 

< 30 

< 10 

< 10 

< 10 

< 10 

< 10 

< 20 

< 10 

< 20 

< 20 

< 20 

< 20 

< 20 

<5 

<7 

<6 

<6

<6 

82.9 ± 8.3 

< 10 

<7 

<9 

<8 

< 10 

<8 

<8 

<9 

<8 

<7 

<7 

< 10 

12.1 ± 5.2 

< 10 

< 10 

< 10 

<9 

< 10 

< 10

* Footnotes are located at end of table.



TABLE B-10 (Cont.) 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF GAMMA EMITTERS* IN BROADLEAF VEGETATION COLLECTED IN LIEU OF MILK 

Results in Units of pCi/kg (wet) ± 2 sigma

COLLECTION 
DATE Station Description Be-7 K-40 1-131 Cs-137

Sector-J 

Sector-D 

Sector-D

Broadleaf 

Broadleaf 

Broadleaf

2730 ± 270 

1890 ± 190 

2010 ± 200

5030 ± 500 
5280 ± 530 

1910 ± 190

<9 
<8 

<9

< 10 

< 10 

< 10

1025 ± 1325 4066 ± 2057

(a) Thorium-228 was measured at 53.5 + 8.2 pCi/kg wet.  
(b) Thorlum-228 was measured at 105 ± 11 pCi/kg wet.  
(c) Thorlum-228 was measured at 52.4 ± 8.2 pCi/kg wet.  
* Typical LLDs are found in table B-12. All other gamma emitters were <LLD.

10/13/99 

10/13/99 

10/13/99

Average ± 
2 s.d.

01 al

47.5 ± 100



TABLE B- II 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF GAMMA EMITTERS* IN FISH 

Results in Units of pCi/kg (wet) t 2 sigma

Collection Date Station Description Be-7 K-40 Cs-137 Ra-226 Th-228

06/22/99 

06/22/99 

06/22/99 

06/22/99 

08/27/99 

08/27/99 

08/27/99 

08/27/99

OFS-N 

ONS-N 

ONS-S 

OFS-S 

OFS-N 

ONS-N 

ONS-S 

OFS-S

< 100 

< 90 

< 100 

< 100 

< 100 

< 100 

< 100 

< 200

2590 ± 

2790 ± 

3000 ± 

2920 ± 

2200 ± 

2820 ± 

2330 ± 

2920 ±

260 

280 

300 

290 

220 

280 

230 

290

Average 2696± 590 

±2 s.d.

36.2 ± 12.4 

22.6 ± 8.7 

70.0 ± 10.9 

< 20 

27.7± 11.1 

43.1±.10.8 

16.7 ± 8.5 

31.2± 11.6 

35.4 ± 35.1

< 200 

< 300 

< 200 

< 300 

< 200 

< 200 

< 200 

< 200

< 20 

< 20 

< 20 

< 20 

< 20 

< 20 

< 20 

< 20

* Typical LLDs are found in table B-12. All other gamma emitters were <LLD.



TABLE B-12 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

CONCENTRATIONS OF GAMMA EMITrERS* IN FOOD/VEGETATION 

Results in Units of pCi/kg (wet) ± 2 sigma

COLLECTION 
DATE Station Description Be-7 K-40 1-131 Cs-137

Grapes/Leaves 

Grapes/Leaves 

Grapes/Leaves 

Grapes/Leaves

50.3 ± 20.0 

< 40 

2690 ± 270 

4040 ± 400 

2260 ± 4059

* Typical LLDs are found in table B-12. All other gamma emitters were <LLD.

09/08/99 

09/08/99 

09/08/99 

09/08/99 

Average ±

Sector-J 

Sector-D 

Sector-J 

Sector-D

a.)

2170 ± 220 

2240 ± 220 

2660 ± 270 

1920± 190 

2248 ± 615

<5 

<7 

< 20 

< 20

<3 

<4 

< 10 

<9



TABLE B-13 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

GAMMA SPECTROMETRY LOWER LIMITS OF DETECTION AND REPORTING LEVELS

Isotope TI LLD ODCM LLD Rept Level TI LLD ODCM LLD Rept Level 

Vegetation - pCi/Kg-wet Water - pCi/liter 

Cerium-144 60 N/A N/A 30 N/A N/A 

Barium/La-140 10 N/A N/A 50/10 60/15 200 

Cesium-134 10 60 1000 7 15 30 

Ru,Rh- 106 80 N/A N/A 50 N/A N/A 

Cesium-137 10 60 2000 6 18 50 

Zr,Nb-95 10 N/A N/A 10/15 30/15 400 

Manganese-54 10 N/A N/A 5 15 1000 

Iron-59 15 N/A N/A 15 30 400 

Zinc-65 20 N/A N/A 10 30 300 

Cobalt-60 10 N/A N/A 5 15 300 

o Cobalt-58 10 N/A N/A 5 15 1000 

00 Iodine-131 20 60 100 10 1 2 

Iodine-131 (a) 1 1 

Milk - pCi/liter Air Filter - pCi/m3 

Cerium- 144 30 N/A N/A 0.007 N/A N/A 

Barium/La- 140 50/10 60/15 300 0.005 N/A N/A 

Cesium- 134 7 15 60 0.002 0.06 10 

Ru,Rh-106 50 N/A N/A 0.010 N/A N/A 

Cesium- 137 6 18 70 0.002 0.06 20 

Zr,Nb-95 20 N/A N/A 0.002 N/A N/A 

Manganese-54 5 N/A N/A 0.002 N/A N/A 

Iron-59 15 N/A N/A 0.002 N/A N/A 

Zinc-65 10 N/A N/A 0.002 N/A N/A 

Cobalt-60 5 N/A N/A 0.002 N/A N/A 

Cobalt-58 5 N/A N/A 0.002 N/A N/A 

Iodine- 131 10 1 3 0.040 0.07 0.9 

Iodine-131 (a) 1 1 

(a) Analysis by radiochemistry and based on the assumptions in Procedure PRO-032-1 1.  
* Charcoal Trap



TABLE B-13 (Cont.) 

INDIANA MICHIGAN POWER COMPANY - DONALD C. COOK NUCLEAR PLANT 

GAMMA SPECTROMETRY LOWER LIMITS OF DETECTION AND REPORTING LEVELS

Isotope TI LLD ODCM LLD Rept Level TI LLD ODCM LLD Rept Level

FISH - pCi/Kg-wet (b) Sediment/Soil - DCi/K9-drV

Cerium- 144 
Barium/La- 140 
Cesium- 134 
Ru,Rh- 106 
Cesium- 137 
Zr,Nb-95 
Manganese-54 
Iron-59 
Zinc-65 
Cobalt-60 
Cobalt-58 
Iodine-131

Gross Beta/Tritium LLDs and Reporting 

Levels

Gross Beta

Air Particulates 

Drinking Water

0.01 pCi/m 3  0.01 pCi/m3 

2 pCi/I 4.0 pCi/l

Tritium - pCi/l

Surface Water 

Ground Water 

Drinking Water

(b) Based on the assumptions in procedure PRO-042-5.

200 
200 

20 
200 

20 
40 
20 
40 
40 
20 
20 

100

N/A 
N/A 
130 

N/A 
150 
N/A 
130 
260 
260 
130 
130 

N/A

N/A 
N/A 
1000 
N/A 

2000 
N/A 

30000 
10000 
20000 
10000 
30000 

N/A

150 
5 

30 
200 

30 
40 

9 
50 
60 
20 
20 
30

N/A 
N/A 
150 

N/A 
180 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A

N/A 
N/A

200 
200 

200

2000 

2000 

2000

20,000 
20,000 

20,000
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ANALYTICAL PROCEDURES SYNOPSIS 

Appendix C is a synopsis of the analytical procedures performed during 

1999 on samples collected for the Donald C. Cook Nuclear Plant's Radiological 

Environmental Monitoring Program. All analyses have been mutually agreed 

upon by American Electric Power and Teledyne Brown Engineering and include 

those recommended by the USNRC Regulatory Guide 4.8,BTP, Rev. 1, November 

1979.

ANALYSIS TITLE

Gross Beta Analysis of Air Particulate Samples ....

PAGE

72

Gross Beta Analysis of Water Samples .............................. 73

Analysis of Samples for Tritium (Liquid Scintillation) ...........  

Analysis of Samples for Iodine- 131 ..........................  

M ilk or W ater ......................................  

Gamma Spectrometry of Samples ...........................  

Milk and W ater ....................................  

Dried Solids other than Soils and Sediment ..............  

Fish .............................................  

Soils and Sediments ................................  

Charcoal Cartridges (Air Iodine) .......................  

Airborne Particulates ................................

....... 74 

....... 75 

....... 75 

....... 76 

....... 76 

....... 76 

....... 76 

....... 76 

....... 76 

....... 76

78Environmental Dosimetry ........
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GROSS BETA ANALYSIS OF SAMPLES

Air Particulates 

After a delay of five or more days, allowing for the radon-222 and radon-220 (thoron) 

daughter products to decay, the filters are counted in a gas-flow proportional counter. An unused 

air particulate filter, supplied by the customer, is counted as the blank.  

Calculations of the results, the two sigma error and the lower limit of detection (LLD): 

RESULT (pCi/m3 ) = ((S/T) - (B/t))/(2.22 V E) 

TWO SIGMA ERROR (pCi/m 3) = 2((S/T 2 ) + (B/t 2 ))1 /2/(2.22 V E) 

LLD (pCi/m3 ) = 4.66 (B 1/ 2)/(2.22 V E t) 

where: 

S = Gross counts of sample including blank 

B = Counts of blank 

E = Counting efficiency 

T = Number of minutes sample was counted 

t = Number of minutes blank was counted 

V = Sample aliquot size (cubic meters)
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DETERMINATION OF GROSS BETA ACTIVITY IN WATER SAMPLES 

Introduction 

The procedures described in this section are used to measure the overall radioactivity of 

water samples without identifying the radioactive species present. No chemical separation 

techniques are involved.  

One liter of the sample is evaporated on a hot plate. A smaller volume may be used if the 

sample has a significant salt content as measured by a conductivity meter. If requested by the 

customer, the sample is filtered through No. 54 filter paper before evaporation, removing 

particles greater than 30 microns in size.  

After evaporating to a small volume in a beaker, the sample is rinsed into a 2-inch 

diameter stainless steel planchette which is stamped with a concentric ring pattern to distribute 

residue evenly. Final evaporation to dryness takes place under heat lamps.  

Residue mass is determined by weighing the planchette before and after mounting the 

sample. The planchette is counted for beta activity on an automatic proportional counter.  

Results are calculated using empirical self-absorption curves which allow for the change in 

effective counting efficiency caused by the residue mass.  

Detection Capability 

Detection capability depends upon the sample volume actually represented on the 

planchette, the background and the efficiency of the counting instrument, and upon self

absorption of beta particles by the mounted sample. Because the radioactive species are not 

identified, no decay corrections are made and the reported activity refers to the counting time.  

The minimum detectable level (MDL) for water samples is nominally 1.6 picoCuries per 

liter for gross beta at the 4.66 sigma level (1.0 pCi/l at the 2.83 sigma level), assuming that 1 liter 
1 

of sample is used and that 2 gram of sample residue is mounted on the planchette. These figures 

are based upon a counting time of 50 minutes and upon representative values of counting 

efficiency and background of 0.2 and 1.2 cpm, respectively.  

The MDL becomes significantly lower as the mount weight decreases because of reduced 

self-absorption. At a zero mount weight, the 4.66 sigma MDL for gross beta is 0.9 picoCuries 

per liter. These values reflect a beta counting efficiency of 0.38.
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ANALYSIS OF SAMPLES FOR TRITIUM 

(Liquid Scintillation) 

Water 

Ten milliliters of water are mixed with 10 ml of a liquid scintillation "cocktail" and then the mixture is 

counted in an automatic liquid scintillator.  

Calculation of the results, the two sigma error and the lower limit detection (LLD) in pCi/l: 

RESULT = (N-B)/(2.22 V E)

TWO SIGMA ERROR

LLD

where: N 

B 

2.22

V 

E 

ot

= 2((N + B)/ot)1/ 2 / (2.22 V E) 

= 4.66 (B/°t) 1 /2 /(2.22 V E )

- the gross cpm of the sample 

= the background of the detector in cpm 

= conversion factor changing dpm to pCi 

volume of the sample in ml 

efficiency of the detector 

counting time for the sample
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ANALYSIS OF SAMPLES FOR IODINE-131

Milk or Water 

Two liters of sample are first equilibrated with stable iodide carrier. A batch treatment 

with anion exchange resin is used to remove iodine from the sample. The iodine is then stripped 
from the resin with sodium hypochlorite solution, is reduced with hydroxylamine hydrochloride 
and is extracted into carbon tetrachloride as free iodine. It is then back-extracted as iodide into 

sodium bisulfite solution and is precipitated as palladium iodide. The sodium bisulfite solution 
and is precipitated as palladium iodide. The precipitate is weighed for chemical yield and is 

mounted on a nylon planchette for low level beta counting. The chemical yield is corrected by 

measuring the stable iodide content of the milk or the water with a specific ion electrode.  

Calculations of results, two sigma error and the lower limit of detection (LLD) in pCi/l: 

RESULT - (N/ot-B)/(2.22 E V Y DF) 

TWO SIGMA ERROR = 2((N/ot+B)/t)1121(2.22 E V Y DF) 

LLD = 4.66(B/.t)l1 21(2.22 E V Y DF) 

where: N total counts from sample (counts) 

t = counting time for sample (min) 

B = background rate of counter (cpm) 

2.22 = dpm/pCi 

V = volume or weight of sample analyzed 

Y = chemical yield of the mount or sample counted 

DF = decay factor from the collection to the counting date 

E = efficiency of the counter for 1- 131, corrected for self 

absorption effects by the formula 
E = Es(exp-0.0061M)/(exp-0.0061M s) 

Es = efficiency of the counter determined from an 1-131 

standard mount 
Ms = mass of Pdl 2 on the standard mount, mg 

M = mass of PDI2 on the sample mount, mg
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GAMMA SPECTROMETRY OF SAMPLES

Milk and Water 

A 1.0 liter Marinelli beaker is filled with a representative aliquot of the sample. The 

sample is then counted for approximately 1000 minutes with a shielded Ge(Li) detector coupled 

to a mini-computer-based data acquisition system which performs pulse height analysis.  

Dried Solids Other Than Soils and Sediments 

A large quantity of the sample is dried at a low temperature, less than 100°C. As much as 

possible (up to the total sample) is loaded into a tared 1-liter Marinelli and weighed. The sample 

is then counted for approximately 1000 minutes with a shielded Ge(Li) detector coupled to a 

mini-computer-based data acquisition system which performs pulse height analysis.  

Fish 

As much as possible (up to the total sample) of the edible portion of the sample is loaded 
into a tared Marinelli and weighed. The sample is then counted for approximately 1000 minutes 

with a shielded Ge(Li) detector coupled to a mini-computer-based data acquisition system which 

performs pulse height analysis.  

Soils and Sediments 

Soils and sediments are dried at a low temperature, less than 100'C. The soil or sediment 
is loaded fully into a tared, standard 300 cc container and weighed. The sample is then counted 

for approximately six hours with a shielded Ge(Li) detector coupled to a mini-computer-based 

data acquisition system which performs pulse height and analysis.  

Charcoal Cartridges (Air Iodine) 

Charcoal cartridges are counted up to five at a time, with one positioned on the face of a 
Ge(Li) detector and up to four on the side of the Ge(Li) detector. Each Ge(Li) detector is 

calibrated for both positions. The detection limit for 1-131 of each charcoal cartridge can be 

determined (assuming no positive 1-131) uniquely from the volume of air which passed through 

it. In the event 1-131 is observed in the initial counting of a set, each charcoal cartridge is then 

counted separately, positioned on the face of the detector.  

Air Particulate 

The thirteen airborne particulate filters for a quarterly composite for each field station are 

aligned one in front of another and then counted for at least six hours with a shielded Ge(Li)
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detector coupled to a mini-computer-based data acquisition system which performs pulse height 

analysis.  

A mini-computer software program defines peaks by certain changes in the slope of the 

spectrum. The program also compares the energy of each peak with a library of peaks for 

isotope identification and then performs the radioactivity calculation using the appropriate 

fractional gamma ray abundance, half life, detector efficiency, and net counts in the peak region.  

The calculation of results, two sigma error and the lower limit of detection (LLD) in pCi/volume 

of pCi/mass:

RESULT 

TWO SIGMA ERROR 

LLD 

where: 

either side of the

= (S-B)/(2.22 t E V F DF) 

= 2(S+B)1/2/(2.22 t E V F DF) 

4.66(B) 1/2/(2.22 t E V F DF) 

S = Area, in counts, of sample peak and background 

(region of spectrum of interest) 

B = Background area, in counts, under sample peak, 

determined by a linear interpolation of the representative backgrounds on 

peak 

t = length of time in minutes the sample was counted 

2.22 = dpmlpCi 

E = detector efficiency for energy of interest 

and geometry of sample 

V = sample aliquot size (liters, cubic meters, kilograms, 

or grams) 

F = fractional gamma abundance (specific for each 

emitted gamma) 

DF = decay factor from the mid-collection date to the 

counting date
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ENVIRONMENTAL DOSIMETRY 

Teledyne Brown Engineering uses a CaSO4 :Dy thermoluminescent dosimeter (TLD) 

which the company manufactures. This material has a high light output, negligible thermally 

induced signal loss (fading), and negligible self dosing. The energy response curve (as well as 

all other features) satisfies NRC Reg. Guide 4.13. Transit doses are accounted for by use of 

separate TLDs.  

Following the field exposure period the TLDs are placed in a Teledyne Brown 

Engineering Model 8300. One fourth of the rectangular TLD is heated at a time and the 

measured light emission (luminescence) is recorded. The TLD is then annealed and exposed to a 

known Cs-137 dose; each area is then read again. This provides a calibration of each area of 

each TLD after every field use. The transit controls are read in the same manner.  

Calculations of results and the two sigma error in net milliRoentgen (mR): 

RESULT = D = (DI+D2 +D3 +D4 )/4 

TWO SIGMA ERROR = 2((DI-D)2+(D 2 -D)2+(D3 -D)2+(D4-D)
2 )/3)1/2 

WHERE: D = the net mR of area 1 of the TLD, and similarly for D2 , D3 , and D4 

D = 1 K/R 1 - A 

11 = the instrument reading of the field dose in area 1 

K = the known exposure by the Cs- 137 source 

R1 = the instrument reading due to the Cs-137 dose on area 1 

A = average dose in mR, calculated in similar manner as above, 

of the transit control TLDs 

D = the average net mR of all 4 areas of the TLD.
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APPENDIX D 

SUMMARY OF INTERLABORATORY COMPARISONS
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INTERLABORA TORY COMPARISON PROGRAM

The US Environmental Protection Agency (EPA) discontinued their Interlaboratory 

Comparison Program in December 1998.  

Since the EPA is no longer involved in the program, there are no "approved" laboratories 

for Intercomparison Studies, however, Teledyne Brown Engineering participates in the 

Analytics, Inc. and Environmental Resource Associates (ERA) programs to the fullest extent 

possible. That is we participate in the program for all radioactive isotopes prepared and at the 

maximum frequency of availability.  

The National Institute of Standards and Technology (NIST) is the approval authority for 

laboratory providers participating in Intercomparison Study Programs, however, at this time, 

there are no approved laboratories for environmental and/or radiochemical isotope analyses.  

The EPA Interlaboratory Comparison table for 1998 has been included with this report 

since there were investigations still in progress when the REMP report for 1998 was submitted to 

the NRC.  

Trending graphs are provided in this section for the EPA Program and for Analytics when 

there were at least two data points to plot.
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EPA INTERLABORATORY COMPARISON PROGRAM 1998 

Environmental 

Collection 
Teledyne Brown Normal Dev.  

Date Media Nuclide EPA Result(a) Engineering Result(b) Known(c)

01/16/98 

01/30/98

Water 

Water

02/06/98 Water

02/13/98

Sr-89 
Sr-90 

Gr-Alpha 
Gr-Beta 

1-131

Water Ra-226 
Ra-228

03/13/98 Water 

04/21/98 Water

06/05/98 Water

06/12/98 Water 

07/17/98 Water 

07/24/98 Water 

08/07/98 Water

09/11/98 Water

09/18/98 Water

10/20/98 Water

H-3

Gr-Alpha 
Ra-226 
Ra-228 
Gr-Beta 
Sr-89 
Sr-90 
Co-60 
Cs-134 
Cs-137 

Co-60 
Zn-65 
Cs-134 
Cs-137 
Ba-133 

Ra-226 
Ra-228 

Sr-89 
Sr-90 

Gr-Alpha 
Gr-Beta 

H-3 

1-131 

Ra-226 
Ra-228 

Gr-Beta 
Sr-89 
Sr-90

8.0 ± 5.0 
32.0 ± 5.0 

30.5 ± 7.6 
3.9± 5.0 

104.9± 10.5 

16.0 - 2.4 

33.3±t 8.3 

2155.0 ± 348.0

54.4 ± 
15.0 ± 
9.3_± 

94.7 ± 
6.0_± 

18.0 _ 
50.0 ± 
22.0 ± 
10.0 ± 

12.0 ± 
104.0 ± 
31.0 t 
35.0 ± 
40.0 t

13.6 
2.3 
2.3 

10.0 
5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
10.0 
5.0 
5.0 
5.0

4.9_± 0.7 
2.1_± 0.5 

21.0_± 5.0 
7.0_± 5.0 

7.2_± 5.0 

12.8_± 5.0 

17996.0 ± 1800.0 

6.1± 2.0 

1.7± 0.3 
5.7± 1.4

94.0 ± 
19.0 ± 
8.0 ±

10.0 5.0 
5.0

5.00 ± 1.73 
31.67 ± 0.58 

33.00 ± 2.65 
5.60 ± 0.90 

110.00 ± 0.00 

14.67 ± 0.58 

32.00 ± 2.00 

1833.33 ± 57.74

50.00 ± 
15.00 ± 
8.50 ± 

102.00'± 
4.67 ± 

21.67 ± 
52.33 ± 
21.00 ± 
11.67 ± 

13.00 ± 
111.67 ± 
32.33 ± 
37.67 ± 
35.00 ±

1.73 0.00 
0.20 
6.56 
1.15 
1.15 
1.53 
1.00 
0.58 

1.00 
2.52 
0.58 
2.08 
2.65

4.47 ± 0.85 
1.93 t 0.21 

21.00 ± 1.00 
6.33± 0.58 

5.43 _ 0.64 
14.67 -t 2.08

16000.00 ± 0.00

5.93 ± 0.55 

1.53 ± 0.46 
6.70 ± 0.35

74.67 ± 
18.33 ± 
8.33 ±

7.64 1.53 
1.15
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- 1.04 -0.12 

0.57 
0.59 

0.84 

-0.96 
-0.27 

-1.60 

-0.56 
0.00 

-0.60 
1.26 

-0.46 
1.27 
0.81 

-0.35 
0.58 

0.35 
1.33 
0.46 
0.92 

-1.73

-1.07 -0.58 

0.00 
-0.23 

-0.61 
0.65 

-1.92 

-0.14 

-0.96 
1.24 

-3.35 (d) 
-0.23 
0.12



EPA INTERLABORATORY COMPARISON PROGRAM 1998 

Environmental 

Collection 
Teledyne Brown Normal Dev.  

Date Media Nuclide EPA Result(a) Engineering Result(b) Known(c) 

10/20/98 Water Gr-Beta 94.0 ± 10.0 74.67 ± 7.64 -3.35 (d) 

Sr-89 19.0 ± 5.0 18.33 ± 1.53 -0.23 

Sr-90 8.0 ± 5.0 8.33 ± 1.15 0.12 

Co-60 21.0± 5.0 22.33 ± 1.15 0.46 

Cs-134 6.0 ± 5.0 6.67 ± 0.58 0.23 

Cs-137 50.0 ± 5.0 56.33 ± 3.79 2.19 (e) 

Gr-Aipha 30.1 ± 7.5 21.67 ± 2.31 -1.95 

Ra-226 4.5 ± 0.7 4.67 ± 0.25 0.41 

Ra-228 1.5 ± 0.4 1.9 ± 0.20 1.73 

11/11/98 Water Co-60 38.0 ± 5.0 39.67 ± 2.52 0.58 

Zn-65 131.0 ± 13.0 140.67 ± 10.97 1.29 

Cs-134 105.0 ± 5.0 103.00 ± 2.00 -0.69 

Cs-137 111.0 ± 6.0 115.33 ± 1.53 1.25 

Ba-133 56.0 ± 6.0 46.33 ± 2.52 -2.79 (e) 

Footnotes: 

(a) EPA Results-Expected laboratory precision (1 sigma). Units are pCi/liter for water and milk 

except K is in mg/liter. Units are total pCi for air particulate filters.  

(b) Teledyne Results - Average ± one sigma. Units are pCi/liter for water and milk except K is in 

mg/liter. Units are total pCi for air particulate filters.  

(c) Normalized deviation from the known.  

(d) The special EPA instructions concerning multiple evaporation with concentrated nitric acid (to purge 

chlorides derived from HCI preservative) were omitted by oversight. The chlorides cause greater self 

absorption and lead to lower results. Two additional aliquots using two evaporations with 

concentrated nitric acid were analyzed. The results, when corrected for decay of Sr-89, were 87 and 

83 pCi/liter which compare favorably with the EPA result.  

(e) The results of the EPA Interlaboratory Comparison Program, sample collect date 11/06/98, indicate a 

low bias for the Ba-133 result. Weekly efficiency counts for our detectors were found to be in 

compliance during that period of time. One possible cause for the low bias may be the Branching 

Intensity value used in the calculation. The EPA does not supply their values used to calculate 

activity. If the Brookhaven or RadDecay Data Tables are used to supply the B.I. and Half-Life, the 

calculated results will fall within the acceptable range: 

TBEES (Atomic Data and Nuclear Data Tables Vol 13 Nos 2-3 1974)
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ANALYTICS CROSS CHECK COMPARISON PROGRAM 1998 

Teledyne Brown Analytics 

Sample ID Media Nuclide Engineering Result (a) Result Ratio (b) 

E1346-396 Milk 1-131 87 ± 9 82 ± 4 1.06 

TI #71657 Ce-141 66 ± 7 70 ± 4 0.94 

03/12/98 Cr-51 220 ± 30 201 ± 10 1.09 

Cs-134 85 ± 9 84 ± 4 1.01 

Cs-137 180 ± 20 161 ± 8 1.12 

Mn-54 130 ± 10 133 ± 7 0.98 

Fe-59 110 ± 10 95 ± 5 1.16 

Zn-65 160 ± 20 142 ± 7 1.13 

CO-60 82 ± 8 85 ± 4 0.96 

E1460-396 Milk 1-131 68 ± 7 67 ± 3 1.01 

TI #78921 Ce-141 94 ± 9 99 ± 5 0.95 

06/11/98 Cr-51 97 ± 31 132 ± 7 0.73 

Cs-134 101 ± 10 95 ± 5 1.06 

Cs-137 79 ± 8 70 ± 4 1.13 

Mn-54 112 ± 11 106 ± 5 1.06 

Fe-59 58 ± 9 45 ± 2 1.29 

Zn-65 143 ± 14 122 ± 6 1.17 

CO-60 157 ± 16 143± 7 1.10 

E1630-396 Milk 1-131 65 ± 1 71± 4 0.92 

TI #94881 Ce-141 647 ± 65 746 ± 37 0.87 

12/14/98 Cr-51 900 ± 90 979 ± 49 0.92 

Cs-134 200 ± 20 220 ± 11 0.91 

Cs-137 177 ± 18 183 ± 9 0.97 

Mn-54 136 ± 14 142 ± 7 0.96 

Fe-59 156 ± 16 148 ± 7 1.05 

Zn-65 132 ± 14 140 ± 7 0.94 

CO-60 169 ± 17 178 ± 9 0.95 

Sr-89 20 ± 2 69 ± 3 0.29 (c) 

Sr-90 16 ± 1 41 ± 2 0.39 (c) 

E1631-396 Filter Ce-141 566 ± 57 524± 26 1.08 

TI #94882 Cr-51 800 ± 80 687 ± 49 1.16 

12/14/98 Cs-134 147 ± 15 154 ± 8 0.95 
.s .. •6 "lO 1 128R• - 6 1.23

E1632-396 
TI#94883 
12/14/98 

E1633-396 
TI#94884 
12/14/98

Water 

Water

Cs-137 
Mn-54 
Fe-59 
Zn-65 
CO-60 

H-3 

Am-241 
Pu-239

122 ± 
134 ± 
129 ± 
134 ±

12 
13 
13 
13

5500 ± 200 

8.3 ± 1.5 
9.8 ± 1.8

100 ± 
104 ± 
98 ± 

125 ±

5 
5 

6

5980 ± 299 

7.9 ± 0.4 
8.9 ± 0.4

1.22 
1.29 
1.32 
1.07 

0.92 

1.05 
1.10

83



Footnotes: 

(a) Teledyne Results - counting error is two standard deviations. Units are pCi/liter for water 

and milk. For gamma results, if two standard deviations are less than 10%, then a 10% error 

is reported. Units are total pCi for air particulate filters.  

(b) Ratio of Teledyne Brown Engineering to Analytics results. Acceptance criteria are based on 

USNRC acceptance criteria described in USNRC Procedure 84750 dated March 15, 1994.  

(c) The original and repeat analysis data sheets for Sr-89 and Sr-90 have been reconstructed 

from information in the laboratory notebook and the counter printouts. This sample was 

originally analyzed in January 1999 (login IA004) and produced unacceptable radiostrontiumn 

results. The analysis was repeated in April 1999 using a smaller aliquot of 500 ml because 

1000 ml was no longer available. The repeat analysis produced good results: 

Result Analytics value ratio 

Sr-89 74+-8 69+-3 1.07 
Sr-90 37 +- 1 41+- 2 0.90 

A problem such as sample identity is suspected for the first analysis.
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ANALYTICS CROSS CHECK COMPARISON PROGRAM 1999

Samniple IL iMedila il 1-A•uLLu.

Teledyne Brown Wnciinpprinj Re.iit (a'I

E1823-396 
TI#09576 
06/24/99 

E1824-396 
TI#09577 
06/24/99

Water 

Water

E1825-396 Water 
TI#09578 
06/24/99 

E1826-396 Filter 
TI#09579 
06/24/99 

E1827-396 Soil 
TI#09580 
06/24/99 

Footnotes:

Sr-89 
Sr-90 

Gr-A 
Gr-B

1-131 
Ce- 141 
Cr-51 
Cs-134 
Cs-137 
Mn-54 
Fe-59 
Zn-65 
Co-60 

Ce-141 
Cr-51 
Cs- 134 
Cs-137 
Mn-54 
Fe-59 
Zn-65 
Co-60 

Ce-141 
Cr-51 
Cs-134 
Cs- 137 
Mn-54 
Fe-59 
Zn-65 
Co-60

60 ± 5 
35 ± 2 

160 ± 10 
300 ± 10

77 ± 
139 ± 
162 ± 

86 ± 
167 ± 
77 ± 
40 ± 

113 ± 
179 ± 

169 ± 
241 ± 
105 ± 
211 ± 

96 ± 
55 ± 

144 ± 
214 ± 

0.274 ± 
0.374 ± 
0.200 ± 
0.450 ± 
0.153 ± 
0.118 ± 
0.206 ± 
0.351 ±

13 
14 
42 

9 
17 

8 
9 

12 
18 

17 
24 
10 
21 
10 
8 

14 
21 

0.027 
0.103 
0.020 
0.045 
0.015 
0.022 
0.021 
0.035

(a) Teledyne Results - counting error is two standard deviations. Units are pCi/liter for water 

and milk. For gamma results, if two standard deviations are less than 10%, then a 10% error 

is reported. Units are total pCi for air particulate filters. Units are pCi/gram. for Soil, which 

has been added to the program for 1999.  

(b) Analytics Result - Average ± I sigma 

(c) Ratio of Teledyne Brown Engineering to Analytics results. Acceptance criteria are based on 

USNRC acceptance criteria described in USNRC Procedure 84750 dated March 15, 1994.
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Result(b)

69 ± 
46 ±

3 2

98± 5 
290 ± 15

0.87 
0.76

1.63 (d) 
1.03

1.13 
1.04 
0.94 
0.93 
1.11 
1.13 
1.05 
1.15 
1.05 

1.04 
1.16 
0.95 
1.16 
1.17 
1.20 
1.22 
1.04

68 ± 
134 ± 
172 ± 
92 ± 

151 ± 
68 ± 
38 ± 
98 ± 

171 ± 

162 ± 
208 ± 
111 ± 
182 ± 

82 ± 
46 ± 

118 ± 
206 ± 

0.269 ± 
0.345 ± 
0.184 ± 
0.429 ± 
0.136 ± 
0.077 ± 
0.196 ± 
0.343 ±

1.02 
1.08 
1.09 
1.05 
1.13 
1.53 (e) 

1.05 
1.02

3 
7 
9 
5 
8 
3 
2 
5 
9

8 
10 

6 
9 
4 
2 
6 

10

0.013 
0.017 
0.009 
0.021 
0.007 
0.004 
0.010 
0.017

SRatio (c



(d) A high Gross Alpha result was obtained because the calculation was mistakenly performed 

using Th-230 counting efficiency. If our normal Am-241 calibration were used, we would have 

reported 110 +- 10 pCi/L, which is an acceptable value.  

(e) Random or coincidental summing caused the problem. Two other energy lines can sum a 

peak on the same energy band causing more counts to be thrown in. The key line was 

changed and the resulting value was 0.079, which is in agreement with Analytics.
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ERA STATISTICAL SUMMARY 
PROFICIENCY TESTING (PT) PROGRAM - 1999 

ERA Expected 
Known TBE Dev. Control Warning 
Value Result (b) Known (c) Limits (d) Limits (e) Performance 

TI #s DATE NUCLIDE (pCi/l)(a) (pCi/i) (pCi/i) (pCi/i) (pCi/l) Evaluation (f) 

11811-11813 8/23/99 U(NAT) 12.4 13.0 3.00 7.20-17.6 8.94-15.9 A

11811-11813 

11811-11813 

11808-11810 

11808-11810 

13058-13060 

13061-13063 

14425-14427

8/20/99 Ra-226 

8/23/99 Ra-228 

8/24/99 Sr-89 

8/24/99 Sr-90 

9/15/99 Gr-A 

9/14/99 Gi-B 

9/01/99 H-3

7.21 

4.51 

26.6 

40.2 

48.6 

20.0 

6130

7.37 

7.17 

25.0 

39.7 

30.3 

22.0 

5530

1.08 

1.13 

5.00 

5.00 

12.2 

5.00 

613

5.34-9.08 5.96-8.46 

2.57-6.45 3.21-5.81 

17.9-35.3 20.8-32.4 

31.5-48.9 34.4-46.0 

27.7-69.5 34.6-62.6 

11.3-28.7 14.2-25.8 

5090-7170 5420-6840

Footnotes: 

(a) The ERA Known Value is equal to 100% of the parameter present in the standard as determined by gravimetric and/or volumetric measurements made 

during standard preparation.  
(b) Average + 1 sigma.  
(c) Established per the guidelines contained in the EPA's National Standards for Water Proficiency Testing Criteria Document, December 1998, as 

applicable.  
(d) Established per the guidelines contained in the EPA's National Standards for Water Proficiency Testing Criteria Document, December 1998, as 

applicable.  
(e) Established per the guidelines contained in the EPA's National Standards for Water Proficiency Testing Criteria Document, December 1998, as 

applicable.  
(f) A= Acceptable. Reported Result falls within the Warning Limits.  

NA = Not Acceptable. Reported Result falls outside of the Control Limits.  
CE = Check for Error. Reported Result falls within the Control Limits and outside of the Warning Limits.  

(g) A calculation error was made by not correcting for Ra-226 content. If this correction is made, an average result of 5.7 pCi/l is obtained which is in the 

acceptance region.  
(h) The low value is attributed to greater self-absorption characteristics of the sample matrix compared to those of the calibration matrix. This source of 

bias is often observed in gross alpha measurements, nevertheless, the average result is within the control region (but also in the warning region).

Rev. 1 - 02/16/00

A 
NA (g) 

A 

A 

CE (h) 

A 
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ANALYTICS INTERLABORATORY COMPARISON PROGRAM 

CERIUM-141 IN AIR FILTERS
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ANALYTICS INTERLABORATORY COMPARISON PROGRAM 

CHROMIUM-51 IN AIR FILTERS
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ANALYTICS INTERLABORATORY COMPARISON PROGRAM 

CESIUM-134 IN AIR FILTERS 
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ANALYTICS INTERLABORATORY COMPARISON PROGRAM 

CESIUM-137 IN AIR FILTERS 
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ANALYTICS INTERLABORATORY COMPARISON PROGRAM 

MANGANESE-54 IN AIR FILTERS

12/14/98 6/24/99

N Teledyne Result 

* Analytics Result

240 

200 

160

I1

-I

1u-

C-,

4.m

* U]

80

An -1

n-t3

I w



ANALYTICS INTERLABORATORY COMPARISON PROGRAM 

IRON-59 IN AIR FILTERS
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ANALYTICS INTERLABORATORY COMPARISON PROGRAM 

ZINC-65 IN AIR FILTERS
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ANALYTICS INTERLABORATORY COMPARISON PROGRAM 

COBALT-60 IN AIR FILTERS
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APPENDIX E 

REMP SAMPLING AND ANALYTICAL EXCEPTIONS
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REMP SAMPLING AND ANALYTICAL EXCEPTIONS

Air Particulates 

Throughout the year the majority of air particulate gross beta results 
exceeded the ODCM LLD of 0.01 pCi/m3. (Sample results which were at 
or below the LLD values include: COL for 01/13/99-01/20/99; ONS-4 
and ONS-5 for 03/31/99-04/07/99; ONS-1, ONS-4, ONS-5, NBF, SBN, 
DOW, and COL for 04/14/99-04/21/99; ONS-1, ONS-4, DOW and COL 
for 05/05/99-05/12/99; and NBF for 09/30/99-10/06/99.  

All of the results were less than 0.055 pCi/m3. Air particulate gross beta 
results for all air sample station locations with run start dates of 
10/27/99 and through to 12/15/99 show noticeable increases from the 
previous months' results. This increase was almost twice as high as the 
one seen last year.  

Prior to 10/27/99 results averaged approximately 0.016 pCi/m3; 
however, the samples collected on 11/03/99 averaged 0.047 pCi/m3.  
On 11/03/99 the results averaged 0.047 pCi/m3. On 11/09/99 the 
results averaged pCi/m3. On 12/15/99 the average was 0.027 pCi/m3.  
On 12/22/99 the results averaged 0.023 pCi/liter and on 12/29/99 the 
results averaged 0.021 pCi/m3.  

Results greater than the ODCM LLD limit of 0.01 pCi/m3 are consistent 
with historical data. However, the increased air particulate results from 
11/03/99 were greater than the increases normally seen. A review of 
laboratory processes and sampling techniques were performed to ensure 
no associated changes were implemented which may have affected 
sample results. No changes in either program were discovered. It is 
believed that the high gross beta values were caused by seasonal weather 
related variations in naturally occurring nuclides.  

Air sample media was not collected on 09/29/99 due to shipment of 
charcoal filters being late. These samples were collected on 09/30/99 
(the eighth day of the normal seven-day interval). The collection of the 
samples was within the 25 percent allowable time period defined in PMP
6010.OSD.001. The Cook Plant storeroom has minimum and maximum 
values for their stock to prevent this type of situation. This situation had 
not occurred previously and there has not been a reoccurrence.  

On 07/28/99, the air sampler for ONS-6 was not restarted after the 
collection of the previous sample media. Due to this event the required 
sample was not available on 08/04/99 when the samples were scheduled 
for collection. This event was documented on condition report number P
99-20252. The sample collector was interviewed. He stated that he was
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distracted by the numerous deer flies in the area of the air sample 
station. Screened hats and other insect repellant equipment are 
available for the sample collectors. No similar incidents have occurred.  

Surface Water 

Surface water samples were not obtained from beach locations SWL-2 
and SWL-3 between 01/01/99 and 01/31/99 and also on dates 
02/04/99, 02/12/99, 02/28/99, 03/03/99, 03/10/99 and 03/24/99 
due to hazardous environmental conditions such as ice, wind and high 
waves.  

Thermoluminscent Dosimeters (TLDs) 

On 12/29/99, while collecting the fourth quarter 1999 environmental 
dosimeters and distributing the first quarter 2000 environmental 
dosimeters, the TLD at OFT-I was not located. The snow covered ground 
immediately surrounding the utility pole was searched; however, the TLD 
was not located. This condition was documented on condition report 
number P-99-29902. This TLD is located offsite. The suspected cause of 
the missing TLD is either high winds or public mischief. The TLDs have 
been placed at approximately two meters above the ground to try to 
prevent future occurrences of loss due to vandalism.  

Groundwater 

The groundwater well sample from location W-6 for 01/26/99 had a 
tritium result of 2100 pCi/liter, which exceeded the ODCM LLD level of 
2000 pCi/liter. The groundwater well sample from location W-4 for 
08/06/99 had a tritium result of 2700 pCi/liter, which exceeded the 
ODCM LLD level of 2000 pCi/liter. The groundwater well sample from 
location W-4 for 10/29/99 had a tritium result of 2200 pCi/liter, which 
exceeded the ODCM LLD level of 2000 pCi/liter.  

The first quarter groundwater samples for locations W-4, W-5 and W-6 
were delayed from their scheduled date of 01/22/99 until 01/26/99 due 
to hazardous weather. These locations are inside the plant-protected 
area on the beach side of the plant, which offers no protection from the 
normal winter northwestern winds. The collection of these samples was 
well within the 25 percent allowable extension time as per the ODCM.  

The third quarter groundwater samples for locations W- 1 through W-3, 
W-7 through W-14, SG-1, SG-2, SG-4 and SG-5 were not collected until 
07/27/99 and 07/28/99. This is a 97 day frequency from the previous 
quarter, versus the optimum 92-day frequency which would have been 
on 07/23/99 and 07/24/99. However, this is well within the 25 percent 
allowable extension time as per the ODCM.
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The third quarter groundwater samples for locations W-4, W-5 and W-6 
were not collected until 08/06/99 due to a sample pump malfunction.  
(Sample collection was scheduled for 07/27/99). However, 102 days is 
well within the 25 percent allowable extension times as per the ODCM.  

The fourth quarter groundwater samples for locations W- 1 through W- 14 
were scheduled for collection on 10/27/99 and 10/28/99. They were 
not collected until 10/29/99, which is a 93-day frequency from the 
previous quarter due to scheduling conflict with NPDES environmental 
samples. However, 93 days is well within the 25 percent allowable 
extension time as per the ODCM.  

Drinking Water 

For the following dates the St. Joseph water treatment facility gross beta 
composite results measured greater than the ODCM LLD level of 4.0 
pCi/liter: 

02/11/99-02/24/99 = 5.1 pCi/liter 
03/25/99-04/27/99 = 4.2 pCi/liter 
05/20/99-06/02/99 = 5.1 pCi/liter 
06/17/99-06/30/99 = 6.3 pCi/liter 

The Lake Township water treatment facility gross beta composite result 
measured 4.1 pCi/liter for the composite sample for 11/04/99-11/17/99 
and 5.3 pCi/liter for the sample for 05/20/99 to 06/02/99. These 
composite results exceeded the ODCM LLD level of 4.0 pCi/liter.  

Broadleaf Samples in Lieu of Milk Samples 

Broadleaf samples were not obtained during January, February, March, 
April, November or December of 1999 due to seasonal unavailability of 
adequate sampling media.
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APPENDIX F 
SUMMARY OF THE 1999 LAND USE CENSUS 

The Land Use Census is performed to ensure that significant changes in the 
areas in the immediate vicinity of the plant site are identified. Any identified 
changes are evaluated to determine whether modifications must be made to the 
REMP or other related programs. The following is a summary of the 1999 
results.  

Dairy Farm Survey (See Attachments 1, 2, 3, 4 and 5) 

The dairy farm survey was performed to update the list of dairy farms located 
in the plant area (Berrien County), to identify the nearest animal whose milk is 
used for human consumption. The milk farm survey for the Donald C. Cook 
Nuclear Plant was conducted on September 15, 22 and 29, 1999.  

There were no changes in the dairy farm list from the Michigan Department of 
Agriculture between July 1, 1998 and July 1, 1999. One farm (Wesner), which 
was located during the door-to-door survey of 1998, was found in 1999 to no 
longer have dairy cows used for milk consumption. Wesner does have a 
Holstein steer. Four new dairy farms were located in the county during this 
year's door-to-door survey.  

During the 1999 Land Use Census, four farms/residences with dairy animals 
used for milk consumption within eight miles of the plant were visited (Shuler, 
Monroe, Glen-Troy and Jerry Warmbein). These farm residents were 
questioned to see if they would participate in our milk sampling program. The 
Monroe farm and the Glen-Troy farm have stated that they would be interested 
in participating in the milk program. However, neither the Shuler farm nor the 
Jerry Warmbein farm wished to participate. Therefore, Cook Plant will 
continue to obtain monthly broadleaf samples in lieu of milk samples (as per 
12 THP 6010 RPP.635) until a third participating milk farm or residence for 
indicator samples can be acquired.  

The closest milk-producing animals (for human consumption) are milk cows at 
the Shuler & Son Farm located at 2791 Snow Road in Baroda.  

Residential Survey 

From June 1, 1998 through June 1, 1999, one residential building permit was 
issued for new construction in Lake Township for Sections 5, 6, 7 and 8. These 
sections border the Cook Plant property. The one permit was for Lot #6 in the 
Wildwood development north of Bridgman between 1-94 and Lake Michigan. It 
was issued on 10/09/98 to construct a pool house. The residence for this lot
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is the closest residence to the Cook Plant in Sector H. The construction of the 

pool house will not effect the Plant's radiological evaluation of this residence.  

Grape and Broadleaf Survey 

In accordance with the Offsite Dose Calculation Manual 12 PMP 6010 OSD.001 

and the grape and broadleaf collection procedure 12 PMP 6010 RPP.638, 

broadleaf vegetation sampling is performed in lieu of a garden census.  

Broadleaf sampling is performed to monitor for plant impact on the 

environment. The samples were obtained as close to the site boundary as 

possible in a land sector, with sample media, with the highest average 

deposition factor (D/Q). Control samples were also obtained in a less prevalent 

sector approximately 20 miles from the site boundary. The broadleaf analytical 

results for 1999 were less than ODCM LLDs (60 Pico-curies/kg for Cs-134, Cs

137 and 1-131).
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Figure 3

1999 Land Use Census - Operating Dairy Farms In Berrien County 

Name and Address Township Section Sector/Distance 

Andrews University Oronoko 12 E / 10.5 miles 

Dairy Road 
Berrien Springs, 49103 

Brohman Farm Oronoko 29 F / 8.5 miles 

1637 Mt Tabor Rd.  
Berrien Springs, 49103 

Glen Troy Farm Weesaw 10 H / 7.0 miles 

Mel Freehling 
2221 Glendora Rd.  
Buchanan, 49107 

Koebel Farm Three Oaks 36 J / 10.6 miles 

16318 Avery Rd.  
Three Oaks, 49128 

Dean Lozmack Weesaw 23 H / 9.2 miles 

14843 Cleveland Rd.  
Galien, 49218 

Paul Lozmack Weesaw 30 J / 10.3 miles 

4193 Elm Valley 
Three Oaks, 49128 

William Nimtz Pipestone 07 D / 13.5 miles 

3445 Park Rd.  
Eau Claire, 49111 

Howard Payne Weesaw 31 J / 10.9 miles 

RFD 2 Box 148 
Three Oaks, 49128 

Powers Farm Buchanan 31 H / 12.7 miles 

16402 Wells Rd 
Buchanan, 49107 

Shuler Farm Lake 28 G & H / 4.1 miles 

2791 Snow Rd.  
Baroda, 49101 

Wagner Farms Berrien 35 F / 16.5 miles 

Carl Wagner, Jr.  
8523 Chapel Rd.  

Carl Wagner, Sr. Berrien 26 F / 17.0 miles 

11215 Pucker St.  
Niles, 49120 

John Warmbein Weesaw 19 J / 8.5 miles 
RFD 2 Box 180 (Old Mill Rd.) 
Three Oaks, 49128 

The above farms are Michigan Department of Agriculture Grade A approved.  
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1999 Land Use Census - Operating Dairy Farms In Berrien County -Continued

The farms listed below are not MI Department of Agriculture approved farms.

Name and Address 

Jeff Monroe 
10627 Miller Rd.  
Baroda, 49101 

Jerry Warmbein 
14143 Mill Rd.  
Three Oaks, 49128 

Robert Zebell 
7819 Kruger Road 
Three Oaks, 49128 

Zeiger Farm 
5692 Warren Woods Rd.  
Three Oaks, 49128

Township 

Lake 

Weesaw 

Three Oaks

Three Oaks

Section 

27 

18 

33 & 34

25

Sector/Distance 

G / 5.0 miles 

J 17.7 miles 

K / 12.0 miles

J / 9.4 miles

The following farms/residences have steers and/or cows (Holstein or Jersey) which are not used for milking 

at this time but should be verified annually.

Devries 
1847 Gardner Rd.  
Buchanan, 49107 

William Haase 
10276 Miller Rd.  
Baroda, 49101 

Patyno 
2629 Glendora Rd.  
Buchanan, 49107 

Arthur Phillips 
2414 Park Rd.  
Eau Claire, 49111 

Nelson Farm 
Shawnee Rd.  
Berrien Springs, 49103 

Roger Tumbleson 
3120 Mayflower Rd.  
Niles, 49120 

Chad White 
1558 W. Shawnee Rd 
Baroda, 49101

Weesaw 

Lake 

Weesaw 

Bainbridge 

Oronoko 

Bertrand 

Lake

10

27

10

31

14

19

14

G / 7.8 miles

G / 4.5 miles

H / 7.2 miles

D / 14.0 miles

F / 10.5 miles

G / 19.0 miles

F / 4.5 miles
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Figure 4
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Figure 5
FORM RP-640-01

LAND USE CENSUS

I. RESIDENTIAL LAND USE DATA

ýSecb ` pe U- LtSumb -i "' Di4fa A ____!ler _____RosemaryWBeach) 11-11-0006-0004-01-7 2161 

A 2 (Iler Rd. Rosemary Beach) 11-11-0006-0004-01-7 2161 

B 2 7(Tier Rd. Rosemary Beach) 11-11-0006-0004-09-2 2165 

C 3 (Lake Rd. Rosemary Beach) 11-11-6800-0028-00-0 3093 

D 4 (7500 Thorton Rd) 11-11-0005-0036-01-8 5733 

E 5 (7927 Red Arrow Hwy) 11-11-0008-0009-07-0 5631 

F 6 (8197 Red Arrow Hwy) 11-11-0008-0015-03-1 5392 

G 7 (8345 Red Arrow Hwy) 11-11-0008-0010-03-0 5382 

H 8 (Loc #6 Wildwood) 11-11-8600-0006-00-4 4650 

J 9 (Livingston Hills) 11-11-0007-0010-02-3 3366 

K 10 (Livingston Hills) 11-11-0007-0010-03-1 3090 

DAIRY FARM SURVEY Additions 

G Jeff Monroe 10627 Miller Rd. Baroda 26400 

K Robert Zebell 7819 Kruger Rd., Three Oaks 63360 

J Zeiger Farm 5692 Warren Woods Rd., .Three Oaks 49632 

Deletions 

E George and Bill Wesner Farm 7655 Sinclair Rd. Eau Claire 79200 

N/A N/A N/A 

N/A N/A N/A 

CLOSEST MILK PRODUCING ANIMAL 

U'Add's F..8, 

G & H Shuler Farm 2791 Snow Rd., Baroda 21648

e dBy 

Revie~ed By

Date 

Date

Page 1 of 1 
Revision 0107
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Ill.
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APPENDIX G 

SUMMARY OF THE PRE-OPERATIONAL 

RADIOLOGICAL MONITORING PROGRAM
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SUMMARY OF THE PREOPERATIONAL RADIOLOGICAL 

MONITORING PROGRAM 

A preoperational radiological environmental monitoring program was 

performed for the Donald C. Cook Nuclear Plant from August 1971 until the 

initial criticality of Unit 1 on January 18, 1975. The analyses of samples 

collected in the vicinity of the Donald C. Cook Nuclear Plant were performed 

by Eberline Instrument Corporation. The summary of the preoperational 

program presented in this appendix is based on the seven semi-annual 

reports covering the period. The purpose of this summary is to provide a 

comparison of the radioactivity measured in the environs of the Donald C.  

Cook Nuclear Plant during the pre-start up of Unit 1 and the radioactivity 

measured in 1998.  

As stated in the report for the period of July 1 to December 31, 1971, 

the purposes of a preoperational radiological monitoring program include: 

(a) "To yield average values of radiation levels and concentrations of 
radioactive material in various media of the environment.  

(b) To identify sample locations and/or types of samples that deviate 
from the averages.  

(c) To document seasonal variations that could be erroneously 
interpreted when the power station is operating.  

(d) To indicate the range of values that should be considered 
"background" for various types of samples.  

(e) To "proof test" the environmental monitoring equipment and 
procedures prior to operation of the nuclear power station.  

(h) To provide baseline information that will yield estimates of the 
dose to man, if any, which will result from plant operation." 

The discussion that follows is for the various sample media collected 
and analyzed in both the preoperational period and during 1997. Analyses
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performed during the preoperational but not required in 1997, are not 
discussed.  

The gross beta activity in air particulate filters ranged from 0.01 to 
0.17 pCi/m 3 from the middle of 1971 to the middle of 1973. In June of 1973 
and in June of 1974 the People's Republic of China detonated atmospheric 
nuclear tests. As a result there were periods during which the gross beta 
results were elevated to as high as 0.45 pCi/m 3 with no statistically 
significant differences between indicator and background stations. By the 
end of the preoperational period the values were approximately 0.06 pCi/m 3.  

The gamma ray analyses of composited air particulate filters showed 
"trace amounts" of fission products, Ce-144, Ru-106, Ru-103, Zr-95, and 
Nb-95, the results of fallout from previous atmospheric nuclear tests.  
Cosmogenically produced beryllium-7 was also detected.  

The direct radiation background as measured by thermoluminescent 
dosimeters (TLD) ranged between 1.0 and 2.0 mrem/week during the three 
and one-half years period.  

Milk samples during the preoperational period were analyzed for 
iodine-131 and by gamma ray spectroscopy (and for strontium-89 and 
strontium-90). All samples had naturally occurring potassium-40 with 
values ranging between 520 and 2310 pCi/liter. Cesium-137 was measured 
in many samples after the two atmospheric nuclear tests mentioned above.  
The cesium-137 activity ranged from 8 to 33 pCi/liter. Iodine-131 was 
measured in four milk samples collected July 9, 1974. The values ranged 
between 0.2 and 0.9 pCi/liter.  

Lake water samples were collected and analyzed for tritium and by 
gamma ray spectroscopy. Tritium activities were below 1000 pCi/liter and 
typically averaged about 400 pCi/liter. No radionuclides were detected by 
gamma ray spectroscopy.  

Gamma ray spectroscopy analyses of lake sediment detected natural 
abundances of potassium-40, uranium and thorium daughters, and traces 
of cesium- 137 below 0.1 pCi/g which is attributed to fallout.
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Gamma spectroscopy analyses of fish detected natural abundances of 
potassium-40 and traces of cesium-137, the latter attributed to fallout.  

Drinking water analysis was not part of the preoperational program.
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APPENDIX H 
SUMMARY OF THE SPIKE AND BLANK SAMPLE PROGRAM
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TELEDYNE BROWN ENGINEERING QUALITY CONTROL PROGRAM 

The goal of the quality control program at Teledyne Brown Engineering is to 

produce analytical results which are accurate, precise and supported by 

adequate documentation. The program is based on the requirements of 

10CFR50, Appendix B, Nuclear Regulatory Guide 4.15 and the program as 

described in Quality Assurance Manual IWL-0032-395 and Quality Control 

Manual IWL-0032-365.  

All measuring equipment is calibrated for efficiency at least annually using 

standard reference material traceable to NIST. For alpha and beta counting, 

check sources are prepared and counted every day the counter is in use.  

Control charts are maintained with three sigma limits specified. Control of the 

alpha-beta counting equipment is described in procedure PRO-032-27, 

"Calibration and Control of Alpha/Beta Counters". Backgrounds are usually 

measured at least once per week.  

The gamma spectrometers are calibrated annually with a NIST traceable 

standard reference material selected to cover the energy range of the nuclides 

to be monitored and to include all of the geometries measured. Backgrounds 

are determined every other week and check sources are counted weekly. The 

energy resolution and efficiency were plotted at two energy levels on charts and 

held within three sigma control limits. From January 1, 1996 December 31, 

1996 the energy levels were 59.5 and 1332 KeV. This procedure is described in 

PRO-042-44, "Calibration and Control of Gamma Ray Spectrometers".  

The efficiency of the liquid scintillation counters is determined at least annually 

by counting NIST traceable standards which have been diluted in a known 

amount of distilled water and various amounts of quenching agent. The 

procedure is described in PRO-052-35, "Determination of Tritium by Liquid 

Scintillation". The background of each counter is measured with each batch of 

samples. A control chart is maintained for the background and check source 

measurements as a stability check.  

Preparation of carrier solutions and acceptability criteria are contained in 

procedure PRO-032-49 "Standardization of Radio-chemical Carrier Solutions".
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Preparation of efficiency calibration standards and check sources is described 

in procedure PRO-032-27, "Calibration and Control of Alpha/Beta Counters".  

Results are reviewed before being entered into the data system by the Quality 

Assurance or Laboratory Manager, or supervisors for reasonableness of the 

parameters (background, efficiency, decay, etc.). Any results which are 

suspect, being higher or lower than results in the past, are returned to the 

laboratory for recount. If a longer count, decay check, recount on another 

system or recalculation does not give acceptable results based on experience, a 

new aliquot is analyzed. The complete information about the sample is 

contained on the work sheet(s).  

The Donald C. Cook Nuclear Plant's procedures for implementing the quality 

control program references Regulatory Guide 4.15 which outlines the use of 

blank, replicate and spike samples within four different parameters: gross 

beta, iodine, gamma isotopic, and tritium. The blank and replicate samples are 

prepared at Donald C. Cook Nuclear Plant and spiked samples are prepared by 

Teledyne Brown Engineering.  

No deviations from written procedures occurred during 1999.
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Teledyne Brown Engineering In-House 
Water

Analysis Spike Levels [pCi/L)

Spiked Sample Results - 1999

Acceptable Range (pCi/i)

2.2± 0.7E01 
2.0± 0.3E04 
1.7± 0.5E03

Analysis 
Date 

01/27/99 
02/10/99 
03/03/99 
03/24/99 
04/14/99 
06/09/99 
06/23/99 
11/03/99

TI # 

98364 
99148 
00764 
02375 
04371 
08500 
09498 
2083-4 

TI # 

98364 
99148 
00764 
02375 
04371 
08500 
09498 
20834 

TI # 

98128 
99152 
00768 
04375 
08504 
09502 
16772 
20575 
21769

1.5
1.7
1.2-

2.9 E 01 
2.3 E 04 
2.2 E 03

Gross Beta 
Activity (pCi/li

1.9 ± 0.1 
2.3 ± 0.1 
2.1 ± 0.1 
2.1 ±0.1 
2.2 ± 0.1 
2.1 ±0.2 
1.7± 0.1 
1.8 ± 0.1

E01 
E01 
E01 
E01 
E01 
E01 
E01 
E01

SPIKES - GAMMA (Cs- 137) 
Analysis Date Activity (pCi/l)

01/27/99 
02/10/99 
03/03/99 
03/24/99 
04/14/99 
06/09/99 
06/23/99 
11/03/99

SPIKES - TRITIUM - (H-3) 
Analysis Date

01/27/99 
02/10/99 
03/03/99 
04/14/99 
06/09/99 
06/23/99 
09/08/99 
11/03/99 
11/17/99

2.1 ± 0.2 E 04 
1.9 ± 0.2 E 04 
2.2 ± 0.2 E 04 
2.0 ± 0.2 E 04 
2.1 ± 0.2 E 04 
2.1 ± 0.2 E 04 
2.1 ± 0.2 E 04 
2.2 ± 0.2 E 04 

10mi 
Activity (pCi/li 

1.7 ± 0.2 E 03 
1.5 ± 0.2 E 03 
1.6 ± 0.2 E 03 
1.5 ± 0.2 e 03 
1.7 ± 0.2 E 03 
1.5 ± 0.1 E 03 
1.7 ± 0.2 e 03 
1.6 ± 0.2 E 03 
1.6 ± 0.2 E 03
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Results of Duplicate Analyses for 1999

Sample Type Analysis lNnc* Awra1�rd� Seennd Analvsis

Air Particulates 
Results in Units of 
10-3 pCi/m3

Gr-Beta 
I; 

Ut

2.4 ± 0.2 E-02 
1.5 ± 0.2 E-02 
1.8 ± 0.2 E-02 
1.4 ± 0.2 E-02 
1.4 ± 0.2 E-02 
1.4 ± 0.2 E-02 
9.9 ± 1.4 E-03 
1.0 ± 0.2 E-02 
1.5 ± 0.2 E-02 
1.5 ± 0.2 E-02 
1.9 ± 0.2 E-02 
1.3 ± 0.2 E-02 
1.2 ± 0.2 E-02 
2.0 ± 0.2 E-02 
1.6 ± 0.2 E-02 
1.6 ± 0.2 E-02 
2.0 ± 0.2 E-02 
2.7 ± 0.2 E-02 
1.3 ± 0.2 E-02 
1.7 ± 0.2 E-02 
1.4 ± 0.2 E-02 
4.2 ± 0.3 E-02 
2.6 ± 0.2 E-02 
2.8 ± 0.2 E-02 
2.6 ± 0.2 E-02 
2.0 ± 0.2 E-02

2.7 ± 0.2 E-02 
1.7 ± 0.2 E-02 
1.9 ± 0.2 E-02 
1.3 ± 0.2 E-02 
1.4 ± 0.2 E-02 
1.4 ± 0.2 E-02 
9.7 ± 1.4 E-03 
1.2 ± 0.2 E-02 
1.4 ± 0.2 E-02 
1.5 ± 0.2 E-02 
1.9 ± 0.2 E-02 
1.3 ± 0.2 E-02 
1.5 ± 0.2 E-02 
2.4 ± 0.2 E-02 
2.5 ± 0.2 E-02 
1.7 ± 0.2 E-02 
2.2 ± 0.2 E-02 
2.8 ± 0.2 E-02 
1.3 ± 0.2 E-02 
1.5 ± 0.2 E-02 
1.7 ± 0.2 E-02 
4.4 ± 0.3 E 02 
2.6 ± 0.2 E-02 
2.7 ± 0.2 E-02 
2.5 ± 0.2 E-02 
2.2 ± 0.2 E-02

Air Particulates/ 
Charcoal Filters 
Results in Units of 
10-3 pCi/m 3

Iodine- 131 
I,

L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.

8.  
5.  
7.  
7.  
7.  
7.  
5.  
1.

"1 L.T. 7 
"I L.T. 1 

"L.T. 8 

(a) All gamma results were less than the detection limit (LLD).

E-03 
E-03 
E-03 
E-03 
E-03 
E-03 
E-03 
E-02 
E-03 
E-02 
E-03
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L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.

9.  
4.  
9.  
7.  
7.  
8.  
1.  
2.  
5.  
6.  
2.

E-03 
E-03 
E-03 
E-03 
E-03 
E-03 
E-02 
E-02 
E-03 
E-03 
E-02

A-nalraia



Results of Duplicate Analyses for 1999 (Cont.)

Sample Type Analysis First Analysis Second Analysis

Air Particulates/ 
Charcoal Filters 
Results in Units of 
10-3 pCi/m 3

Ground Water 
Results in Units of 
pCi/liter 

Drinking Water 
Results in Units of 
pCi/liter 

Food 
Results in Units of 
pCi/kg (wet)

Gamma 
H-3 
Gamma 
H-3 
Gamma 
H-3 

Gr-Beta 
1-131 
Gamma 
Gr-Beta 
1-131 
Gamma 
Gr-Beta 
1-131 
Gamma 

Gamma 
1-131 
Be-7 
K-40 
Cs- 137

(a) 
L.T. 1. E02 

(a) 
L.T. 2. E02 

(a) 
L.T. 3. E02 

5.1 t 1.1 E 00 
L.T. 4. E-01 

(a) 
2.6 ± 1.0 E 00 
L. T. 5. E-01 

(a) 
3.0 ± 0.9 E 00 
L. T. 3. E-01 

(a) 

(a) 
L. T. 2. E01 
6.26 ± 0.63 E 02 
3.21 ± 0.32 E 03 
L.T. 7. E00

(a) 
1.4 ± 0.8 E 02 

(a) 
L.T. 2. E+02 

(a) 
L.T. 3. E02 

4.2_± 1.2E00 
L.T. 4. E-01

(a) 
3.5 ± 1.0E00 
L. T. 4. E-01 

(a) 
3.5 ± 0.9 E 00 
L. T. 4. E-01 

(a) 

(a) 
L.T. 3. E01 
6.48 ± 0.65 E 
4.53 ± 0.45 E 

L.T. 9. E00

02 
03

(a) All gamma results less than the detection limit (LLD).
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II 

It 

C'

L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.

5.  
8.  
9.  
8.  
1.  
9.  
1.  
1.  
1.  

2.  
9.  
9.  
1.  
1.  
1.

E-03 
E-03 
E-03 
E-03 
E-02 
E-03 
E-02 
E-02 
E-02 
E-02 
E-03 
E-03 
E-02 
E-02 
E-02

L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.  
L.T.

7.  
1.  
8.  
7.  
5.  
1.  

7.  
1.  

1.  
2.  
2.  

7.  
2.  
1.  
1.

E-03 
E-02 
E-03 
E-03 
E-03 
E-02 
E-03 
E-02 
E-02 
E-02 
E-02 
E-03 
E-02 
E-02 
E-02



APPENDIX I 

TLD QUALITY CONTROL PROGRAM
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Thirty-three badges with no cases were prepared and color coded into 3 groups of eleven.  

Each group was assigned to a unique reader. Two dosimeters for each color group were 

used as controls for the model 8300 manual readers. The remaining dosimeters were 

exposed to three different test levels: 33 mR, 53.9 mR and 80.8 mR.  

The results for the readers compare favorably with the requirements of Regulatory Guide 

4.13, Section C. The standard deviation of the three measurements is less than 7.5% and 

the variation from the known is less than 30%.  

Attached are also graphs reflecting the normalized deviation from the known based on an 

expected laboratory precision for a single determination of 20% and for three 

determinations for all readers. All the TLD readers responded well within the acceptance 

limits at each dose level.
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QUALITY CONTROL - TLDs 

TLD READER 205

3/96 Test Invalid.  
Repeated 4/96 I' 

I' 

I' 

I �i
0 
0.  x 

I

0 

.4I 

.N 
E 
0 
z

I I I I I I I

I I I I I I

1/93 3/93 7/93 10/93 2/94 5/94 9/94 12/94 3/95 6/95 10/95 12/95 3/96 4/96 7196 9/96 12/96 3/97 7/97 12/97 11/98

-- ;-- Low Dose - --- G- - Middle Dose []- High Dose
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2.5 
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1.5 

1 

0.5

/

0 F
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QUALITY CONTROL - TLDs 

TLD READER 211

.-. --

-s-- � 
-S..

4/96 7/96 9/96 12/96 3/97 7/97 12/97

I -- -- Low Dose -- G- Middle Dose - - High Dose

1.5

1

0.5 

0

W 
I
0 
0.  
9 

0 
-W 

V 

E 

0 

I.

0 
Cu

-0.5

-1

-1.5

-2

3/96 11/98 9/99

I ~ ~ ~~II IIIII
I I I I I



QUALITY CONTROL - TLDs 
TLD READER 242

6/96 9/96 12/96 3/97 7/97

-- •-- Low Dose -- G-- Middle Dose - - High Dose

1.5

1

0.5 

0

L

0 
CL x 
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0 z

°-

°-

"0 
"0 

O) 
*0
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-1
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12/97 9/99



QUALITY CONTROL - TLDs 

LOW DOSE

0P

I I I I I11 

3/96 4/96 6/96 7/96 9/96 12/96 3/97 7/97 12/97 11/98 9/99 

- - 4- - Reader-205 - -G - Reader-211 - - - Reader-242 -4 - Reader-9150

Reader-9150 was permanently removed from service during the first quarter 1993.

3

2.5 

2 

1.5 

1 

0.5

9 
I-.  

0 
0.  

N 

o 
0 

a) -0.5

Reader#205 test invalid in 
3/96. Test repeated in 
4/96.

4@,
- -

-

Reader#242 malfunctioned during 
testing in 3/96. Test repeated in 
4/96.

-1

-1.5

-2



QUALITY CONTROL - TLDs 

MIDDLE DOSE

2

1.5 

1 

0.5 

0 

-0.5 

-1 

-1.5

12/96 3/97 7/97 12/97 11/98 9/99

.

0 
"0 

"0~ 

x 
.) 

0 

0 

E 
0 
a-

Reader #242 malfunctioned during 
_ testing in 3/96. Test repeated in 4/96 

GL1

3/96 4/96 6/96 7/96 9/96

I - - 4- - Reader-205 - -G --. Reader-211 -- 3-- Reader-242 - Reader-9150 

Reader-9150 was permanently removed from service during the first quarter 1993.

.•--Q



QUALITY CONTROL - TLDs 

HIGH DOSE

1.4 
II 

1.2 r i F
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I

- -SS.  
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9/96 12/96 3/97 7/97 12/97 11/98 ý 9/99

I -- -- Reader-205 -G -. Reader-211 - - -. Reader-242 ---. Reader-9150 

Reader-9150 permanently removed from service during the first quarter 1993.
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