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EXECUTIVE SUMMARY

On behalf of FirstEnergy Service Company (FirstEnergy), as agent for
FirstEnergy Nuclear Operating Company (FENOC), Environmental
Resources Management (ERM) and Dade Moeller & Associates (Dade
Moeller) conducted a Groundwater Flow Characteristics Study for the
Davis-Besse Nuclear Power Station (DBNPS) located in Oak Harbor, Ohio.
The purpose of the Groundwater Flow Characteristics Study was to
evaluate the geology and hydrogeology at DBNPS in order to gather
information necessary to design a monitoring program to minimize the
potential for an unmonitored and/or undetected radioactive release to
groundwater due to plant operations.

Activities completed included a review of DBNPS site files, physical
features, plant operating infrastructure, identification of potential areas for
inadvertent radiological release, available tritium data and the site
hydrogeology. This Groundwater Flow Characteristics Study is a
preliminary step in the process of complying with the Nuclear Energy
Institute guidance titled "Industry Ground Water Protection," dated June
2006.

Historic releases of tritium to ground have been documented at DBNPS.
Groundwater samples collected from existing bedrock wells within the
Power Block indicated tritium in groundwater at concentrations up to
2,410 pCi/ L.

Potential releases from DBNPS have the potential to migrate vertically or
laterally within the fill (structural or earthen), Glaciolacustrine Deposit,
Till and Dolomite Bedrock towards marshes and ultimately Lake Erie.
Initial evaluation of site systems, geology and hydrogeology suggest a low
potential for releases to groundwater at the site to adversely impact
drinking water receptors given the likely up-gradient, distant location of
potential receptors and the most probable migration pathway being from
the site to marshes and Lake Erie. Once in the marshes and Lake Erie, the
impacts would immediately be diluted due to the volume of the
groundwater discharge relative to the volume of water in the lake.

Based on ERM and Dade Moeller's review of the available site data, the
following recommendations are presented to monitor for inadvertent
releases to groundwater at DBNPS:

1. Inventory and Monitor the Existing Well Network
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2. Develop an Integrated Monitoring Program

3. Install and Sample Monitoring Wells, including eight well triplets
and 15 temporary grab groundwater samples.

4. Develop a Quality Assurance Project Plan

5. Define Internal and External Reporting Requirements

6. Develop a Communication Plan
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1.0 INTRODUCTION

1.1 BACKGROUND

On behalf of FirstEnergy Service Company (FirstEnergy), as agent for
FirstEnergy Nuclear Operating Company (FENOC), Environmental
Resources Management (ERM) and Dade Moeller & Associates (Dade
Moeller) conducted a Groundwater Flow Characteristics Study for the
Davis-Besse Nuclear Power Station (DBNPS) located in Oak Harbor, Ohio
(Figure 1). DBNPS contains one pressurized water reactor that was
constructed in the 1970s and Went on-line in November 1977.

The Nuclear Energy Institute*(NEI) initiated a voluntary policy in May
2006 to enhance detection, management and communication about
inadvertent radiological releases in groundwater at nuclear power plants.
As part of the initiative, nuclear power plants are expected to:

"Put in place a company/site-specific action plan(s) to help assure
timely detection and effective response to situations involving
inadvertent radiological releases in groundwater to prevent
migration of licensed radioactive material off-site and quantify
impacts on decommissioning."

This Groundwater Flow Characteristics Study for the DBNPS is a
preliminary step in the process of complying with the NEI initiative.

1.2 PURPOSE & SCOPE

The purpose of the Groundwater Flow Characteristics Study was to
evaluate the geology and hydrogeology at DBNPS in order to gather
information necessary to design a monitoring program to minimize the
potential for an unmonitored and/or undetected radioactive release to
groundwater due to plant operations. The Study included a review of
DBNPS site files, physical features, plant operating infrastructure,
identification of potential areas for inadvertent radiological release,
available tritium data and the site hydrogeology. The inter-relationship of
plant operations, areas of potential concern (APCs) and estimated site
groundwater flow patterns is used to develop a Conceptual Site Model
(CSM) and initial groundwater monitoring strategy.
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The groundwater monitoring recommendations outlined in this
Groundwater Flow Characteristics Report follow NEI guidance titled
"Industry Ground Water Protection," dated June 2006.

1.3 LIMITATIONS

This Groundwater Flow Characteristics Report (Report) provides a
preliminary evaluation of site characteristics necessary to support the
design of a groundwater well network for monitoring existing or potential
releases of radioactivity to groundwater at the site. The professional
opinions presented in this Report were developed under a limited scope,
schedule and budget (ERM Proposal, 11 August 2006). This Report is
intended to represent the first phase of a series of studies and activities
that will be required to develop an effective groundwater monitoring
program for the site. As such, the results, conclusions and
recommendations in this report are subject to change as the results of
successive, iterative phases of site investigation, sampling, data
management, interpretation and stakeholder outreach progress.
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. 2.0. SITE VISIT AND DATAREVIEW .... __- -_ - -

A.... ar onga p ccivities: .. -"i

As part Of this project, the team conducted thefollowing acti

Conducted a site visit at DBNPS on-10 and-li October-2006._ _ _ .

. - Reviewed the-following documents: __._____._....

. Updated Safety Analysis Report (Revision 25, June 2006), Sections
2.4 (Hydrology), 2.5 (Geology and Seismology) and Appendix 2C
-(Geology, Seismology, Subsurface Conditions and Geote-hh'.ic.

" . Design Criteria).

* Supplement to Environmental Report Operating License Stage
(1970s).

• Annual Radiological Environmental Operating Report (2005).

* Technical Report 14 "Groundwater Injection Recharge Report Units
2 and 3 Construction Dewatering" (17 March 1980).

Potential Condition Adverse to Quality Report #90-0404
"Discovery of Dye from the Condenser Dye Test in the Area South
of the Intake Structure" (11 May 1990).

* Intra-Company Memorandum titled "Meeting Minutes - Ruptured
Condenser Backwash Receiver Tank Discharge Line" (29 October
1991).

" Potential Condition Adverse to Quality Report #97-0628 "While
Pumping North Settling Basin to Collection Box, the Hose Going
into the Collection Box Dropped Out of Collection Box Pumping ~
12,000 gallons onto the Ground" (13 May 1997).

* Condition Report (CR 04-01719) "Information Notice 2004-2005
Spent Fuel Pool Leakage to Onsite Groundwater" (5 March 2004).

* Letter from Davis-Besse Engineering documenting the identity of
DBNPS systems/components which are vulnerable to potentially
initiating an unmonitored release to the environment (see
Appendix A for the letter).

" Letter titled Groundwater Protection - Data Collection Questionnaire
from FirstEnergy summarizing inadvertent releases of radioactive
liquids documented in DBNPS 10 CFR 50.75(g) files (31 July 2006).
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* Reviewed facility engineering drawings and aerial photos related to
the facility layout.

* Participated in a walking tour of portions of the interior and exterior of
DBNPS.

" Spoke with DBNPS representatives from Chemistry Department.

In addition to the information provided by FirstEnergy, ERM obtained
information from the following data sources:

* Environmental Data Resources Inc. (EDR) reports including historic
topographic maps, environmental records near DBNPS and physical
setting.

* Ohio Department of Natural Resources Geographic Information
System (GIS) databases.

ERM/DADE MOELLER FIRSTENERGY - DAVIS-BESSE 55194 1/16/07
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3.0 FINDINGS

3.1 AREAS OF POTENTIAL CONCERN

APCs represent locations at the DBNPS where there is a possibility that a
release of radionuclides and/or oil and hazardous pollutants (i.e., non-
radioactive contaminants) to groundwater either has, or could occur. The
APCs identified at the DBNPS are summarized in Table 1 and are shown
in Figure 2. Each of the primary APCs are discussed below.

3.1.1 Power Block

The Power Block represents the area that contains the reactor vessel and
associated primary and secondary water sources in a pressurized water
reactor. The Power Block includes the following APCs as potential
radiological sources:

a Containment Building

* Auxiliary Building

o Miscellaneous Waste Drain Tank

o Spent Fuel Pool

o Cask Pit

o Liquid Radwaste Treatment System

o Clean Waste Receiver and Monitor Tanks

o Spent Resin Storage Tank

o Detergent Waste Drain Tank

o Boric Acid Evaporators

o Concentrates Storage Tank

0 Turbine Building

o East and West Condenser Pits

o Sumps

o Condensate Demineralizer Tanks

* Fuel Transfer Canal

* Circulating Water Pump House

• Borated Water Storage Tank
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Nitrogen and Hydrogen Supply Area

3.1.2 APCs Outside the Power Block

Several radiological APCs were identified outside the Power Block as
summarized below (Figure 2):

Condensate Demineralizer Tank Discharge Line - In May 1990, a break
in the discharge line exiting the Condensate Demineralizer Backwash
Receiver Tank was discovered east of the Power Block. Contaminated
resin was released to soil at the connection between the Condensate
Demineralizer Backwash Receiver Tank discharge line and a ten inch
pipe that conveys the resin to South Settling Pond.

* Liquid Radwaste Discharge Line - This pipe conveys liquid
radiological waste from the Power Block to the Collection Box for
dilution prior to release.

* Collection Box - The collection box receives tritiated water from the
Liquid Radwaste Discharge Line, along with water pumped up from
the North and South Settling Basins. In 1997, water pumped from
North Settling Basin to the Collection Box was inadvertently spilled
onto the ground surface adjacent to the Collection Box.

" Collection Box Discharge Pipe - This pipe is the primary discharge line
for release of permitted discharge of tritiated water to Lake Erie. The
discharge pipe is 72-inches in diameter and constructed of concrete.
Leakage of tritiated water from the Discharge Pipe to the subsurface
could result in the inadvertent release of tritium to groundwater.

South Settling Basin (Settling Basin No. 1) - This settling pond
historically received radioactive resins from the Condensate
Demineralizer Backwash Receiver Tank.

North Settling Basin (Settling Basin No. 2) - This settling pond is
connected to the South Settling Basin via piping and pumps, allowing
radioactive effluents from the South Settling Basin to enter the North
Settling Basin.

Low-Level Radwaste Storage Building - This building is identified as
an APC based on the handling of low-level radiological wastes in and
around the building.

Dry Fuel Storage Area - This area is identified as an APC based on the
handling of wastes in and around the area.
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0 Secondary Demineralized Water Storage Tank - Steam used to heat
this outdoor tank during winter months contains tritium. This tank is
an APC based on the potential for leakage from the steam system.

a Fire Water Storage Tank - Steam used to heat this outdoor tank during
winter months contains tritium. This tank is an APC based on the
potential for leakage from the steam system.

* Sanitary Wastewater Plants and Lagoon - The historic and current
sanitary sewage treatment plants, associated piping and wastewater
lagoon are an APC due to the potential for inadvertent co-mingling of
tritiated water with the sanitary wastewater.

* Stormwater Management Systems - Impacted water has the potential
to enter the any one of the three stormwater management systems and
leak into groundwater through the associated catch basins, manholes
and oil interceptor tanks:

o Training Center Pond (NPDES Outfall 002) - Stormwater from the
Power Block, several parking lots, the transmission yard and on-
site ponds is routed via subsurface piping into the Training Center
Pond. A stormwater outfall (NPDES Outfall 002) exits the
southeast corner of the Training Center Pond to the marsh and
ultimately discharges into the Toussaint River

o Wastewater Treatment Plant (NPDES Outfall 601) - Treated
wastewater from the sanitary wastewater plants exits the
Wastewater Treatment Lagoon at NPDES Outfall 601, and then
flows into the sump of the North Settling Basin. This has the
potential of mixing with the water in North Settling Basin and back
flowing into the Sanitary Wastewater Lagoon during periods when
the discharge pumps are out of service and the North Settling Basin
water level becomes high.

o Service Building 4 - Stormwater from Service Building No. 4 and
surrounding parking lots discharges to the marsh and ultimately
Lake Erie.

3.1.3 Non-radiological APCs

Although the focus of the study is on potential radiological releases, the
following areas were also identified as APCs for non-radiological
constituents to impact groundwater quality:
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* Diesel Storage Tanks - Ti-ree areas of diesel tanks represent non-
radiological APCs.

o A historic release of diesel fuel to soil occurred adjacent to the
100,000 gallon aboveground storage tank. This release resulted
in the contamination of soil and shallow groundwater adjacent
to the storage tank. Remedial activities (bioremediation and
free product recovery) were conducted in response to the
release.

o Emergency Diesel Generator Fuel Oil Storage Tanks - Two
----r40,000 gallon tanks are present northwest of the Power Block.

o ,Diesel Tank - One 6,000 gallon diesel tank is located within the-
SStation Blackout DieselGenerator Building. _.

* Service Building No. 4 - This building is considered an APC due to the
presence of an above ground gasoline storage tank and historical
remedial activities related to overfilling of the tank.

* Transformer Oil Collection Tank - Located north of the Power Block,
an underground storage tank collects transformer oils.

* Chemical Waste Storage Area - This area includes the temporary
storage of drums and containers that are used to store hazardous
waste and used oils including waste oil, oil filters, paints, solvents,
Mineral Spirits (parts cleaner) and asbestos.

• Machine Shop - Mineral spirits are used in the machine shop located
at the ground level of the Personnel Shop Facility

3.2 TRITIUM DATA

Historic tritium samples have been collected from potential source areas
and from miscellaneous groundwater monitoring wells. Site features that
represent large potential source areas of tritium include the following:

* Spent Fuel Pool - Tritium has been detected in a water sample
collected from the Spent Fuel Pool at a concentration of 0.0552
microcuries per milliliter (pCi/mI). For comparison to Environmental
Protection Agency (EPA) drinking water standard of 20,000 pCi/L,
this detection of 0.0552 pCi/mi converts to 55,200,000 picoCuries per
liter (pCi/L), above the EPA standard.
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Borated Water Storage Tank - Tritium has been detected in a water
sample collected from the Borated Water Storage Tank at a
concentration of 80,000,000 pCi/L.

In addition to the above contained potential sources, a known release of
tritium occurred in 1997, when water pumped from North Settling Basin
to the Collection Box was inadvertently spilled onto the ground surface
adjacent to the Collection Box. The estimated volume of water that leaked
onto the ground surface was approximately 12,000 gallons. The
concentration of tritium that would have been leaked to groundwater
during this event can be estimated from a water sample collected in North
Settling Basin on 12 May 1997, which detected tritium at 6,850 pCi/L.

Groundwater monitoring efforts have included two distinct events
consisting of collecting samples from existing wells. In November and
January 1991, groundwater samples were collected from seven wells
located near the Hydrogen Addition System near the Borated Water
Storage Tank following leakage of tritiated water onto the ground surface.
It is not known which seven wells were sampled, or whether the samples
were collected in wells installed in the shallow or deep Dolomite Bedrock.
Tritium concentrations in these seven samples ranged from 250 pCi/ L to
2,410 pCi/L, with an average concentration of approximately 1,000 pCi/L.

In 2004, a groundwater sample from well MW-18, located south of the
Spent Fuel Pool, Cask Pit and Fuel Transfer Canal (all located within
Power Block APC) was collected to evaluate tritium concentrations in
groundwater nearby these potential sources. It is uncertain whether the
groundwater sample was collected from the well installed in the shallow
or deep Dolomite Bedrock. Tritium was detected in the groundwater
sample at concentrations of 667 ± 112 pCi/L and 728 ± 104 pCi/L, which
average to a concentration of 698 pCi/L.

3.3 SITE GEOLOGY AND HYDROGEOLOGY

3.3.1 Site Geology

The DBNPS site geology is primarily composed of three units, consisting
of the Glaciolacustrine, Till and Dolomite Bedrock (Tymochtee
Formation). Monitoring wells, test borings and piezometers installed
during construction of DBNPS indicate the relative thickness and
elevation intervals for each unit in the area of the Power Block:
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Unit Approximate Depth Approximate Elevation

Interval(s) Below Ground Range (feet above mean sea

Surface (feet below ground) level)

Glaciolacustrine 0 - 10 feet 574 feet - 564 feet

Till 10 feet - 20 feet 564 feet - 554 feet

Dolomite Bedrock 20+ feet 554 feet and below

The hydrogeologic description of each unit is described below:

Glaciolacustrine Deposit - the shallowest unit that occurs naturally at
ground surface, this deposit contains inter-bedded fine sand, clayey
silt and silty clay. The Glaciolacustrine Deposit represents sediments of
a complex, unconsolidated nature that were deposited within a
temporary lake during recession of glacial ice from Lake Erie.

* Till - located beneath the Glaciolacustrine deposit, Till consists of grey,
silty clay and some sand. The base of the Till is characterized by a
boulder layer, which is comprised of silty sand and boulders.

" Dolomite Bedrock - located beneath Till, the Dolomite Bedrock
consists of argillaceous dolomite that has been subdivided into two
rock types: a massive dolomite and a laminated dolomite. The massive
dolomite is approximately 8-10 feet thick of hard, fine grained
dolomite and is present approximately 10 feet below the top of the
dolomite. Laminated dolomite occurs above and below the massive
dolomite, and consists of thinly interbedded intervals of gypsum,
anhydrite and shale. The upper surface of the dolomite bedrock was
removed in the area of the Power Block during Unit #1 construction,
and geologic mapping of the exposed bedrock surface determined
jointing in bedrock with orientations to the northeast (N45°E) and
northwest (N50°W). Dolomite beds within the bedrock naturally dip
to the south, with the angle of dip less than one degree.

The surfaces of the Glaciolacustrine, Till and Dolomite Bedrock deposits
slope towards Lake Erie. Several marshes are located between DBNPS
and Lake Erie, including the Navarre Marsh section of the Ottawa
National Wildlife Refuge. The marshes represent flooded areas of
vegetation. The elevation of water in the marshes is generally consistent
with Lake Erie, except when FirstEnergy operates pumps to control the
water level on behalf of the Wildlife Refuge. The marshes are separated
from Lake Erie by dikes and a barrier beach along the shoreline of Lake
Erie.
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3.3.2 Site Hydrogeology

Groundwater flow in the Glaciolacustrine and Till deposits has
historically been considered insignificant. Preconstruction monitoring
wells were installed only in the Dolomite Bedrock, indicating that regional
groundwater flow in the Dolomite Bedrock is towards Lake Erie.

Groundwater flow within the Dolomite Bedrock occurs witlhin bedding
planes, joints, fractures, lineaments and solution cavities. In order to
understand the direction of groundwater flow in the Dolomite Bedrock, it
is critical to understand the orientation of these structural features. The
predominant orientation of bedrock fractures trend from southwest to
northeast. The dip of the beds within the Dolomite Bedrock is less than
one percent to the south.

A lineament analysis (Figure 1) depicts the orientation and/or expression
of linear features at ground surface that often mimic structures in the
bedrock. Such linear features in bedrock can act as preferred migration
pathways for groundwater flow and contaminant transport. Figure 1
shows that the majority of surface lineaments are orientated southwest-
northeast; however, additional lineaments identified beyond the limits of
Figure 1 are oriented southeast-northwest. The orientation is consistent
with one of the joint orientations mapped during the preconstruction
excavation. Preconstruction groundwater elevation data indicated that
the depth to groundwater in the Dolomite Bedrock is 2-3 feet above the
elevation of water in Lake Erie.

During ERM's site walk of the DBNPS, historic monitoring wells were
discovered at the property (Figure 3). These monitoring wells were
historically used to measure groundwater levels within shallow and deep
intervals of the Dolomite Bedrock to assess the effectiveness of a
dewatering system which operated during plant construction. The
dewatering system included a series of pumping wells to dewater
excavation areas, a grout curtain (extending 60 feet into the Dolomite
Bedrock) and recharge wells to inject water back into the Dolomite
Bedrock. The monitoring wells were within and outside the limits of the
grout curtain to assess the effectiveness and impacts of the dewatering
system during excavation activities.

Static (i.e., non-pumping) groundwater elevation data from these
monitoring wells were last collected in November 1979. The static
measurements, which could be used to anticipate current flow conditions
(i.e., no ongoing dewatering and the grout curtain presumably remain),
indicate a localized mound of high groundwater elevation beneath the
Power Block. The mound is present in both shallow and deep bedrock

ERM/DADE MOELLER 11 FIRSTENERGY - DAVIS-BESSE 5S194 1/16/07



wells. Groundwater flow directions would be orientated in a radial
pattern away from the mound.

The presence of a mound may be related to recharge to the Dolomite
Bedrock beneath the Power Block, and the presence of the grout curtain
around the Power Block. The grout curtain would essentially act to retard
the outer movement of groundwater flow from the Power Block. Leakage
through or under the grout curtain is expected, as the average dewatering
rate inside the excavation area (i.e., inside the limits of the grout curtain)
during construction of Unit #1 was 350 gallons per minute.

The 1979 groundwater elevation data also indicates a downward
component of vertical groundwater flow (i.e., flow from shallow to deep
bedrock) beneath the Power Block. South of the Power Block, the
groundwater elevation data indicates a component of upward flow from
deep to shallow bedrock. Given the hydrogeologic position of the DBNPS
adjacent to the regional groundwater discharge body (marshes and Lake
Erie), it would be anticipated that upward groundwater flow from deep to
shallow bedrock would be present across DBNPS under natural
conditions. The presence of downward flow conditions beneath the
Power Block is likely a reflection of recharge to the Dolomite beneath the
Power ,Block and the grout curtain around the Power Block.

3.4 SURFACE WATER AND GROUNDWATER USAGE

Marshes and Lake Erie, both located east-northeast of the station, are the
primary discharge locations for groundwater at DBNPS. Stormwater and
surface water at DBNPS are routed through three different outfalls into
the marshes east of DBNPS. Lake Erie is the source of drinking water
supply for communities and residents within five miles of DBNPS. The
intake closest to DBNPS is Carroll Township Water Plant, located at Locus
Point, approximately 3 miles northwest of the site. Lake Erie is also
actively used for swimming, fishing, and other recreational activities.

The Carroll Township Water Plant was activated in 1998, and offers
residences near DBNPS a reliable source of quality drinking water. The
intake for the Carroll Township Water Plant is approximately 1,100 feet
off Locus Point, which is located approximately two miles northwest of
DBNPS. Based on the most recent Radiological Environmental Operating
Report, the Ottawa County Health Department has verified that there are
no registered drinking water wells within five miles of DBNPS. One well
located in Sand Beach (approximately 1.5 miles NW of DBNPS) is
seasonally used as a source for non-drinking water. Historically,
approximately 50 percent of the houses along Sand Beach used private
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wells to obtain domestic water. Other historical wells in the vicinity of
DBNPS include 18 wells located within 2-3 miles of the site at the time of
plant construction. Water usage from these wells was for sanitary and
farm irrigation. Water quality from these wells was considered poor (i.e.,
high levels of carbonate, total dissolved solids and hydrogen sulfide gas)
and not suitable as a source of drinking water.

The areas closest to DBNPS where water supply wells were identified in
the USAR are highlighted on Figure 1. The current status of these wells is
not known. The areas shown on Figure 1 are located upgradient or cross-
gradient from the DBNPS, with the exception of the southwestern end of
Sand Beach. Water supply wells in the southwestern end of Sand Beach
could potentially be downgradient of DBNPS; however, these wells are
reportedly in the shallow beach sands, rather than the Dolomite Bedrock.
Based on the geographic position (i.e., upgradient) of a majority of wells
and shallow construction of wells at Sand Beach, releases to groundwater
at the DBNPS are expected to maintain a low potential to impact nearby
wells, if still in use.

ERM also obtained information on registered wells from the State of Ohio
Department of Natural Resources Geographic Information System (GIS)
database. The only wells identified in that database included additional
domestic use wells located more than one mile west of DBNPS
(upgradient of the DBNPS; Figure 1).

3.5 CONCEPTUAL SITE MODEL

3.5.1 Overview

This section presents a CSM to describe how potential releases of
contaminants at DBNPS could enter the groundwater, how they may be
transported in groundwater and where transport could result in
hypothetical exposure to humans or environmental receptors. The CSM
acts as a working hypothesis of possible contaminant migration pathways
to aid in designing an effective monitoring well network that will
ultimately identify and monitor for actual groundwater impacts. Results
of successive phases of field investigation conducted during well
installation and subsequent monitoring are used to adjust or calibrate the
CSM for site-specific conditions until the CSM is in reasonable agreement
with field data. The CSM thereby validates the processes used, increasing
confidence that the results obtained are a reasonable characterization of
site conditions and acts as a valuable tool in stakeholder communication.
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3.5.2 Plan View

The CSM begins with a plan view of the DBNPS and the juxtaposition of
groundwater flow paths with potential radiological and non-radiological
APCs (Figure 4). Although groundwater flow in the Glaciolacustrine and
Till deposits was historically believed to be minimal, there is likely a
component of flow within each geologic unit. Flow within these shallow
units would be largely controlled by the presence of surface water bodies
(i.e., ponds, marshes, and Lake Erie), as these features represent
groundwater discharge bodies. Since a majority of the DBNPS is largely
paved and covered by buildings, recharge to these deposits would be
highest in areas west of the Power Block. The potential for leakage from
plant piping and storm drains beneath paved areas could result in direct
recharge of water to the Glaciolacustrine and Till deposits, or to the
structural fill where native deposits were excavated during plant
construction.

A significant component of the plan view CSM is the regional direction of
groundwater flow in the Dolomite Bedrock and localized flow influenced
by the Grout Curtain. Regional flow is east-northeast towards the
marshes and Lake Erie, while localized flow beneath the Power Block is
represented in a radial pattern, largely controlled by the grout curtain
surrounding the Power Block. Figure 4 shows there is a component of
groundwater flow to the west from the Power Block; however, the
ultimate discharge sink for groundwater is the marshes and Lake Erie to
the east.

Potential APCs falling outside the Grout Curtain and within the influence
of the regional flow system include the Dry Fuel Storage Area,
Wastewater Treatment Plants, Condensate Demineralizer Backwash
Receiver Tank Discharge Line, Collection Box and Discharge Pipe,
Secondary Demineralized Water Storage Tank, Fire Water Storage Tank,
North and South Settling Basins. Groundwater migration beneath these
APCs would theoretically flow towards the closest marsh, and ultimately
Lake Erie.

The Discharge Pipe (72-inch concrete pipe) represents a linear APC, which
is generally aligned parallel to the direction of regional groundwater flow.
Potential leakage from the Discharge Pipe would likely migrate into the
earthen fill surrounding the buried pipe, ultimately migrating towards the
marshes south of the Discharge Pipe.
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3.5.3 Section View

The CSM includes a representation of potential radiological APCs in the
context of the vertical hydrogeologic environment. The path of the cross
section (shown in Figure 5) begins west of the Power Block and is
orientated eastward through the Power Block. To highlight the elevation
changes between the Power Block, intake canal, marshes and Lake Erie,
gaps in the section were included through stretches of continuous sections
of the swamp. The cross-section was developed using a 2:1 vertical
exaggeration, as the vertical scale (1 inch equals 20 feet) is two times
smaller than the horizontal scale (1 inch equals 40 feet). Figure 5 shows
the base elevation of the excavation area, station buildings, native geologic
units, excavation backfill units, existing monitoring wells, wave protection
dikes and DBNPS infrastructure.

The cross-section indicates that the excavation for the Power Block
extends into the Dolomite Bedrock. The elevations of groundwater in the
Dolomite Bedrock and Lake Erie are higher than the base elevation of
buildings within the Power Block.

Although DBNPS construction reports indicate that the Glaciolacustrine
and Till units are not water bearing, ERM/ Dade Moeller's experience
indicates that till can support groundwater flow and transport, of
contaminants. This characterization has been observed at other sites
where the migration of tritium in a till aquifer occurred in a boulder layer
located within a till. Boulder layers represent discrete intervals of higher
hydraulic conductivity, and porosity over bulk sediments within a till. An
additional migration pathway for contaminants in till includes fractures
within the till, which could develop in response to the rebound of land
surface following the retreat of glacial ice that was responsible for
deposition of the Glaciolacustrine deposit.

Analysis of DBNPS excavation depths and building components (Figure
5) yields important considerations regarding the potential for leakage of
radionuclides to the structural fill, Till and Dolomite Bedrock. These
observations are summarized as follows:

Vertical migration of tritiated water to the structural backfill is possible
where radiological sources within the Power Block immediately
overlie the structural fill. (Figure 5). For example, leakage of tritiated
water from the Borated Water Storage Tank and Condensate
Demineralizer Backwash Receiver Tank or 3-inch Radwaste Discharge
Line (not shown in Figure 5) could release radionuclides to the
structural fill. Once in the structural fill, migration from these sources
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would be anticipated towards the east, or potentially downward to the
Dolomite Bedrock.

* Vertical leakage from the 72-inch Discharge Pipe could result in
leakage to the earthen backfill surrounding the concrete pipe. A
release through the Discharge Pipe would be anticipated to ultimately
migrate in a southeast direction towards the marsh adjacent to the
Discharge Pipe.

" Vertical leakage directly to the Dolomite Bedrock is possible through
releases at sumps and floor drains within the Containment Building,
Auxiliary Building and Turbine Building that are constructed directly
over Dolomite Bedrock. Migration from these potential sources would
be anticipated to be outward from the Power Block, and possibly to
deeper bedrock. Once in the Dolomite Bedrock and outside the
influence of the Power Block and grout curtains, tritium would likely
migrate to the east towards Lake Erie, corresponding with the
direction of regional groundwater flow.

3.5.4 Summary

Potential releases of tritium from DBNPS are anticipated to migrate
vertically or laterally within the fill (structural and earthen),
Glaciolacustrine Deposit, Till and Dolomite Bedrock. Migration within
these units would be towards marshes that are located between the Power
Block and Lake Erie, with Lake Erie representing the regional
groundwater discharge point. Initial evaluation of site systems, geology
and hydrogeology suggest a low potential for releases to groundwater at
the site to adversely impact drinking water receptors given the likely up-
gradient, distant location of potential receptors and the most probable
migration pathway being from the site to marshes and Lake Erie. Once in
marshes and/or Lake Erie, the impacts would immediately be diluted due
to the volume and concentration of naturally-occurring tritium in the lake.
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4.0 RECOMMENDATIONS

Based on ERM and Dade Moeller's review of the available site data, the
following recommendations are provided to support development of an
effective groundwater monitoring program at the DBNPS:

1. Inventory and Monitor the Existing Well Network

DBNPS has an extensive network of monitoring wells outside the
Power Block. The wells, installed during excavation of Unit #1 and
planned Units #2 and #3, provide a starting point for the development
of a groundwater monitoring well network at the site. The existing
monitoring wells should be inspected to evaluate their current
condition and suitability for use as groundwater monitoring wells.
Wells that are deemed suitable should be surveyed and then
incorporated into the groundwater monitoring program. This work
should be conducted prior to installation of additional monitoring
wells to further guide the selection and placement of new wells. This
evaluation should also focus on the extent to which existing wells may
act as preferential pathways for contaminant migration to identify
those, wells that should be properly abandoned.

2. Develop an Integrated Monitoring Program

DBNPS should consider developing a program to collect groundwater
level measurements from suitable existing wells. The program should
include monitoring on a quarterly basis, to evaluate the seasonal
effects on groundwater flow elevations and directions. In addition, the
program should incorporate measurements of surface water in nearby
marshes to fully integrate the groundwater and surface water
interactions at DBNPS. The sampling of the surface water within each
marsh, on-site ponds, and Lake Erie and gauging surface water and
groundwater elevations simultaneously should also be incorporated
into the sampling program.

In order to evaluate the potential contribution of gaseous emission
washout on tritium levels, DBNPS should monitor tritium in
atmospheric water vapor and/or precipitation at indicator and control
locations. This data should be combined with the monitoring program
to develop and integrate knowledge of tritium discharges to
groundwater.
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3. Install and Sample Monitoring Wells

The following table summarizes recommended locations and target
units for potential installation of new groundwater monitoring wells
for the DBNPS site. The wells are shown in Figure 4. The number of
these locations selected for installation should be re-evaluated based
on the inventory of existing wells and sampling and gauging results
obtained and the results of additional site source evaluation.
Monitoring locations may need to be added or deleted as results are
obtained and the CSM is refined.

Well Location Construction and Rationale

A West of Well Triplet
Power Block " Shallow - monitor background conditions

" Mid - monitor background conditions

• Deep - monitor background conditions

B West of Well Triplet
Power Block " Shallow - monitor Power Block

* Mid - monitor Power Block

" Deep - monitor Power Block

C North of Well Triplet
Power Block P Shallow - monitor Power Block

* Mid - monitor Power Block

* Deep - monitor Power Block

D Northeast of Well Triplet
Power Block " Shallow - monitor Power Block

" Mid - monitor Power Block

* Deep - monitor Power Block

E East of Well Triplet
Power Block P Shallow - monitor Condensate Demineralizer Tank

Discharge Line, Radwaste Discharge Line and Power
Block

" Mid - monitor Condensate Demineralizer Tank Discharge
Line, Radwaste Discharge Line and Power Block

" Deep - monitor Power Block
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Well Location Construction and Rationale

F South of Well Triplet
Power Block " Shallow - monitor Low Level Radwaste Storage Area and

Power Block

* Mid - monitor Low Level Radwaste Storage Area and
Power Block

* Deep.- monitor Power Block

G Northeast of Well Triplet
Power Block

* Shallow - monitor Power Block

* Mid - monitor Power Block

* Deep - monitor Power Block

H Southeast of Well Triplet
Power Block P Shallow - monitor Power Block

" Mid -' monitor Power Block

* Deep - monitor Power Block
Note: Shallow = Fill (structural or earthen), Glaciolacustrine or Till

Mid = Shallow Dolomite Bedrock
Deep = Deep Dolomite Bedrock

The methodology for installing and constructing the monitoring wells
should incorporate the latest environmental drilling technologies to
allow for the collection of representative groundwater samples and to
prevent the drilling activities from exacerbating any potential impacts
to groundwater. For example, drilling successively deeper into the
subsurface can result in advertent communication of shallow and deep
aquifers if precautions are not incorporated into the drilling program.
This cross-communication is also referred to as cross-contamination in
the event that shallow contamination is brought to deeper depths that
were previously not impacted. There are a variety of drilling
techniques that could be utilized at the site that should be evaluated
with regard to time, cost, integrity of well, ability to collect soil and
groundwater samples during installation, minimization of worker
exposure and generation of wastes requiring management and
disposal.

In addition to the monitoring wells, the following temporary grab
groundwater samples are recommended to allow field screening of
groundwater quality at each location:
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Temporary
Grab

Groundwater Description and Rationale

Location

East of Outfall 3 One shallow grab sample - monitor Outfall 3

South of Eight Shallow samples - monitor 72-inch Concrete
Discharge Line Discharge Line (grab samples collected every 100 feet

along the length of the Discharge Line)

East of North One shallow sample - monitor North Settling Basin
Settling Basin

East of South One shallow sample - monitor South Settling Basin
Settling Basin

East of Sanitary One shallow sample - monitor Sanitary Lagoon
Lagoon

East of Current One shallow sample - monitor the Current Sewage
Sewage Treatment Plant
Treatment Plant

Training Center Two shallow samples - monitor the Training Center Pond
Pond

Temporary grab groundwater samples are collected using a discrete
interval drive point sampler to allow collection of shallow
groundwater samples for laboratory analysis. The technology is very
effective as a screening tool for evaluating groundwater quality in
areas of low likelihood of groundwater impact and over a larger area
(i.e. approximately 800 feet of Discharge Line). The screening data
from the grab groundwater samples is used to focus later
investigations, including the installation of permanent monitoring
wells.

During the field component of the groundwater investigation
program, the intervals for monitoring well screens and depths for grab
samples should be based on field observations and testing conducted
during boring advancement. Since geologic deposits are inherently
heterogeneous, the depth of well screens and sample depth should
correspond with the most permeable intervals, rather than a
predetermined depth. The ability to adapt and modify screen settings
and target depths based on field data will allow for a representative
well network for monitoring potential inadvertent releases.

4. Develop a Quality Assurance Project Plan

All the components of a groundwater monitoring program should be
addressed in a Quality Assurance Project Plan (QAPP) specifically
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designed to address potential groundwater issues at the site. DBNPS
monitoring programs (i.e., REMP and tritium tracking) should have
consistent Lower Levels of Detection (LLDs) and reporting criteria.

Consideration should be given to the required sensitivity for tritium
monitoring in groundwater,. DBNPS monitors to 330 pCi/L, and the
State of Ohio monitors to 300 pCi/ L. Looking forward to public
communication of the new groundwater monitoring data, it would be
prudent to coordinate the sensitivities of the measurements so as to
make data comparable among the stakeholders. It may also be
prudent to report some data in dual units (i.e., gCi/ml and pCi/L) to
facilitate comparisons and eliminate confusion.

5. Define Internal and ExternaliReporting Requirements

As data are collected, it is important that the thresholds and
timeframes for internal and external reporting purposes be clearly
defined. A written summary of the internal and external reporting
requirements, including NRC, NEI and State of Ohio criteria, for all
parameters that will be monitored should be developed to support the
implementation of the groundwater monitoring program. The
reporting requirements should be applied consistently across
FirstEnergy's three nuclear power plants.

6. Develop a Communication Plan

Stakeholder communication is a key component of the NEI initiative.
Therefore, a communication plan should be developed to identify and
define the stakeholders related to the tritium in groundwater issue and
to determine who is responsible for the various types of
communication and how the results will be communicated. As with
the reporting requirements, the communication plan should be
developed consistently across FirstEnergy's three nuclear power
plants.
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Table 1
Areas of Potential Concern
Davis-Besse Nuclear Power Station
Oak Harbor, OH

Category Area of Potential Concern
Radiological - Power Block Containment Building

Auxiliary Building
Miscellaneous Waste Drain Tank
Spent Fuel Pool
Cask Pit

Turbine Building
East and West Condenser Pits
Sumps
Condensate Dernineralizer Tanks

Fuel Transfer Canal
Circulating Water Pump House
Borated Water Storage Tank
Nitrogen and Hydrogen Supply Piping

Radiologial - Outside Power Block Condensate Dermineralizer Tank Discharge Line
Liquid Radwaste Discharge Line
Collection Box
Collection Box Discharge Pipe
South Settling Basin (Settling Basin No. 1)
North Settling Basin (Settline Basin No. 2)
Low-Level Radwaste Storage Building
Dry Fuel Storage Area
Secondary Water Demineralized Water Storage Tank
Fire Water Storage Tank
Sanitary Wastewater Plants
Stormwater Management System

NPDES Outfall 002 (Training Center Pond)
NPDES Outfall 601 (Wastewater Treatment Plant)
Service Building No. 4

Non-Radiological Diesel Storage Tanks
Service Building No. 4 (Gasoline Tank)
Transformer Oil Collection Tank
Chemical Waste Storage Area
Machine Shops
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Response to the prescribed questions and to identify those Davis-Besse
systems/components which are vulnerable to initiating an unmonitored release to the
environment:

Question #1 - For those contaminated systems within structures, explain the design and
operation of the sump/liquid waste system. This description should provide reasonable
assurance that any system leakage will be properly contained and processed prior to its
release to the environment.

Response #1
Sumps in the Auxiliary building collect liquid from floor and equipment drains in rooms
containing contaminated systems. All sumps discharge to the miscellaneous waste drain
tank (MWDT). There are several areas with the auxiliary building that contain floor
drains which discharge directly to the MWDT without going into a sump. These rooms
in the auxiliary building contain systems that interface directly with the reactor coolant
system. The systems are High Pressure Injection, Low Pressure Injection/Decay Heat,
Decay Heat Coolers, Containment Spray, and the Makeup System. Leakage from any of
these systems will therefore be contained in the MWDT. Liquids collected there are
processed as described below.

The detergent waste drain tank (DWDT) is also located within contaminated areas.' It
receives influent from the laundry facility and various other floor drains in the auxiliary
building. This tank discharges to the miscellaneous waste monitor tank and is processed
as described below.

A past primary to secondary coolant leak has cause the station to conservatively declare
all feedwater, condensate, and auxiliary steam systems in the turbine building as
potentially contaminated. Therefore, all rooms containing these systems are considered
potential sources of contaminated water leakage into the turbine building sumps and
drains system.

The Component Cooling Water (CCW) System Heat Exchangers are cooled by the
Service Water (SW) System. Due to past leakage from the Letdown Coolers, the CCW
system is considered to be contaminated. If a leak were to develop in the CCW Heat
Exchangers, the contamination could reach Lake Erie through the discharge from the
Collection Box. The Collection Box discharge line contains a radiation monitor. Any
leakage from the CCW System would be identified by loss of inventory in the CCW
Surge Tank.

Question #2 - Describe the normal liquid effluent pathway, including the downstream

discharge pathway such as circulating water or river water.

Response #2

Question 2.a - Where does the liquid waste discharge to?



Response 2.a - Sumps in located throughout the plant collect drainage from equipment
and floor drains and discharge to one of several places:

(1) Turbine Building East and West Condenser Pits - These sumps are routed to the
settling basins. The settling basins are sampled and are released to the collection
box outfall to Lake Erie. Weekly samples are taken using procedure DB-CN-
04039 to insure radioactivity is within applicable limits including a tritium
analysis. A list of potential tritium sources is attached.

(2) Turbine Building - Sumps and drain risers discharge to the storm sewer system
which goes to the training center pond, a marsh pond, and ultimately to the
Touissaint River. The inlet to the training center pond and the marsh pond are
sampled weekly for tritium and other radioactivity. A list of potential tritium
sources is attached.

(3) Auxiliary building - Sumps that are in contaminated/radioactive areas discharge
to the miscellaneous waste drain tank (MWDT). This tank is processed to the
miscellaneous waste monitor tank (MWMT) through a demineralizing skid. It is
then recirculated in the MWMT and sampled in accordance with I OCFR20, the
Offsite Dose Calculation Manual, and Operations Procedure DB-OP-0301 1.
When it is determined acceptable, the liquid is discharged to the collection box
outfall to Lake Erie. A composite sample from each batch release is collected in
accordance with DB-OP--0301 1, Radioactive Liquid Batch Release, Step 4.18.3
for monthly tritium analysis as required by DB-CN-03012, Liquid Releases,
Monthly Monitoring Analysis. The monthly composite is analyzed in accordance
with DB-CH-0 1804, Tritium Determination, to achieve a Lower Limit of
Detection of I x 10-5 uCi/ml. The tritium activity from the composite sample is
entered into the RETSCode program which calculates the tritium released for
each batch release for the month.

Question 2.b - Does the liquid waste discharge line traverse any non-license owned
areas?

Response 2.b - The liquid waste discharge line is contained on the licensee owned
properties. Reference drawings: C-46, C-49 and C-52

Question 2.c - Are there any vacuum breakers or relief valves on the discharge piping
and are they monitored for potential leakage?

Response 2.c - There are no vacuum breakers or relief valves on the discharge piping.

Question # 3 - Provide a description of the spent fuel pool, including liner construction
and leakage monitoring. Identify any vulnerability to an unmonitored release.



Response # 3 -
A description of the spent fuel pool, including liner construction and leakage monitoring
is as follows:

The SFP stores irradiated fuel assemblies under water. The spent fuel racks are sized to
store 1624 spent fuel assemblies. The SFP is connected to the Fuel Transfer Canal via an
80001b gate and gateway. An identical gate arrangement exists between the SFP and the
Cask pit. The Fuel Transfer Canal is connected to the refueling canal via two 30-inch-
outer diameter fuel transfer tubes. The SFP is flooded to 23 feet of water over the top of
the irradiated fuel assemblies seated in the storage racks (pool surface Elevation 601' 6").
The spent fuel pool, fuel transfer pit, cask pit, liners, and all supporting structures are
designed for seismic loads.

The 5' thick south wall of the Spent Fuel Pool (SFP) and Cask Pit (CP) form the outside
wall of the Auxiliary Building. Much of the flooded portion of the SFP and CP are below
grade and not visible. There is a waterproof membrane on this outside wall and under the
building foundation (ref. DWG C-202 and C-230) to keep outside groundwater from
leaching into the Auxiliary Building. This membrane would also likely act to keep any
potential fuel pool leakage from escaping into the soil.

The fuel pool, fuel transfer pit, and cask pit are lined with stainless steel and equipped
with a leak chase system and tell-tale drain connections for leakage detection. Procedure
DB-SP-04400, Spent Fuel Pool, Fuel Transfer Pit, and Cask Pit Leak Detection System
Test, is performed monthly to quantify a leak rate from the 21 leak chases. Leakage is
detected during this monthly test from several of the leak chases. The highest leak rate is
approximately 1.5 ml/min.

Tritium concentration in the SFP is 0.0552 uCi/mL based on the latest sample. A
groundwater sample was obtained from an existing monitoring well located near the
south wall of the SFP in 2004. The test results using site equipment were inconclusive as
the values measured were at the minimum detectable levels of the site's equipment. A
portion of this sample was sent off-site and tested by Environmental Inc. The values were
667 +/- 112 pCi/L and 728 +/- 104 pCi/L. These values are substantially below those
measured at other plants with known fuel pool leakage. A PM activity was created to
perform sampling from this monitoring well every 5 years.

Question # 4 - Identify those contaminated tanks, below above and below grade, located
outside of plant structures (i.e., outside of plant drainage/sump system). Identify the run-
off pathway to the environment.

Response # 4 - The following tanks are contaminated tanks, located outside of plant
structures with the run-off pathways to the environment identified:



The Borated Water Storage Tank (BWST) is a contaminated tank above grade and
located outside of plant structures. The tank base is surrounded by gravel. Tank
overflow is routed to the Miscellaneous Waste Drain Tank. Tank leakage would be onto
to the gravel and into the ground surrounding the tank. Some tank leakage may be
collected into the storm sewer system and directed to the Training Center pond and,
ultimately, into the Touissaint River. Tritium concentration in the BWST is 0.08 uCi/mL
based on the latest sample.

The Demineralized Water Storage Tank and Fire Water Storage Tank are above grade and
located outside of plant structures. Both are provided with steam heaters to maintain
temperature during winter months. The steam provided to these heaters is contaminated.
If a leak were to develop in the heater, the water in the tank could become contaminated.
Tank overflow or leakage would be onto to the pavement or gravel and into the ground
surrounding the tank. Some tank leakage may be collected into the storm sewer system
and directed to the Training Center pond and, ultimately, into the Touissaint River.

Several small pipes connect the nitrogen and hydrogen supply systems to various
contaminated systems and components (P&ID M-01 9 and 044). The nitrogen and
hydrogen supply tanks are located outside of plant structures. Back leakage through
valves could result in contaminated water entering these pipes. Leakage of this
contaminated water from these pipes would be onto the gravel or into the ground. Some
pipe leakage may be collected into the storm sewer system and directed to the Training
Center pond and, ultimately, into the Touissaint River.
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