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1. FACILITY OPERATION

LICENSING AND CONST™"'CTION HISTORY

Dresden Unit | was the first nuclear plant built by private
industry. It was a cocperative effort by Commonwealth Edison
and < "Nuclear Power Group"™ (NPG) chat included s.x other
electric utilities. General Electric Company designed the
plant and offered 1t at a fixed contract price of $45 million,
$1S million of which was co.t ‘ibuted by NPG. Commonwealth
Edison provided the remaining funding, the rite, the electrical
switchyard and other accessc.ies. Bechtel Corporation was the
engineer-constructor. Table 1.1 provides a chronclogy of
Dresden Unit 1 licensing and construction history.

1.1.1 JUperating History

Dresden Unit 1 produceu power commercially from July,
1960 to Octobe. 31, 1978, generating approximately
15,800,000 MWehr of electricity. The unit was ta‘en
LEf-line on October, 1978 to backfit it with equipment
to meet ow federal regulations and to pecrform a
chemical decontaminaticon of major piping systems.

While it was out of service for retrofitting, additional
regulations were issued following the March, 1979
inciden: at Three Mile lsland. The estimated cost to
bring Dresden Unit 1 into compliance with these new
reguiitions was more than $300 million. Commonwealth
Edison concluded that the age of the unit and its
relatively small size did not warrant the investment.

The chemical decontamination of the primary system was
performed and 753 curies of Cobalt-60 and 12.4 curies of
Cesium-137 were removed., Iecontamination was completed
in September 1984 and preparations began shortly
thereafter to mothball the facility for decommissioning.

1.1.2 Abnormal! Events

Dresden Unit 1 had significant problems associated with
control rods and undertook a control rod blade
replacenment program from Ncvember 1960 through March
‘Sei. In April of 1961, criticality testing was
conducted with new control blades. On June 2 of 1961,
rurbine generator operat.on was resumed. The license
puwer of the unit was incieased from 630 MWt to 7C0 Mwt
ir September of 1962.



TABLE 1.1

DRESDEN UNIT 1 LICENSING AND CONSTRUCTION CHRONOLOGY
Date Activity

March 31, 1958 Preliminary Safety Report submitted to
Atomic Energy Commission *

May 4, 19556 Construction Permit issued

November 28, 1956 Site preparation work begun

June, 1957 Major construction work begun

June 12, 1957 Final Satety Report submitted to Atomic
Energy Commission *

March, 1359 Reactor praessure vessel shipped

September 23, 19S55 Construction completed

October 13, 1959 Fuel loadirg begun

October 1S, 1959 First nuclear chain reaction initiated

November 16, 1959 Operating License issued

April 15, 1960 First electricity generated

June 29, 1963 Full power operation begun ~ 180,000
kilowatts (net)

August 1, 1580 Commercial operation hwgun

Octoba. 12, 1960 Official dedication

December 31, 1962 Achieved 73% annual capacity factor,
exceeding Edison's best ccal rlant

June 1, 1976 Wor.d's first test of chemical cleaning on
portion of reactor piping (Task K corrosion
Test Loop)

October 31, 1978 Unit shutdown for modification to meet new
regulations

September, 1984 Completion of world's first full-scale
chemical cleaning of entire primary system

October, 1984 Decision made to decommission unit

t Nuclear Regulatory Commission



The unit had a history of minor steam leaks and erosion
in steam piping in the early and mid-1960s - perhaps
related to the use of saturated steam. There were also
fuel failures during the time of Septemher through
December of 1964 and other period:z which, although not
leading to off-gas releases above limits, 3id cause
redistribution of radionuclides from the fuel to other
parts of the primary system. This higher rate of fuel
failures at Dresden Unit 1 was not typical for the
earlier GWWR units.

During other outages in the late 1960s, ultrasonic
inspections were made on extensive sections of primnary
piping and welds because of concerns regarding
intergranular cracking failures in some of the smaller
304 stainless steel piping.

Several systems in the plant used admiralty brass
(Cu-Ni) heat exchange surfaces, including the main
condenser. Most of these were taken out of service and
replaced with stainless steel tubing. In the sixth
partial refueling, the condenser was retubed from
admiralty brass to 304L stainless steel. The use cf
~u-Ni surfaces did lead to translocation and deposition
of corrosion production throughout the operating systems
at levels above more modern units.

The use of carbon steel in the secondary feedwater
system may have also contributed to the elevated
corrosion radionuclide levels. These foregoing events
led to the need to perform a chemical decontamination of
the primary system,

SITE CHARACTERIZATION

Dresden Nuclear Power Station Unit 1 (Dresden 1) is located on
3 9%3-acre site near the confluence of .he Des Plaines,
Kankakee and Illinois Rivers. The plant shares the site with
Units 2 and 3.

1.2.1 Topography

The topography of the site is essentially rolling
prairie, with gentle slopes at maximum elevation
differences of approximately 25 feet.

1.2.2 Soils and Geology

The Dresdsn site lies in the Morris Quadrangle, where
there is less than 200 feet between the highest and
lowest points. The cedrock ir this area is aimost at
the surface, with a srallow covering of sandy locm

soil. This bedrock is in the Maquoketa formation of the
Upper Ordovi~sian series; the formation is of an upper
limestone phase with 3 lower shale phase.
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Underlying the Maquoketa formation is the
Galena-Platteville formation of ¢the Midd.e Ordovician
series. It is ccnprised of a dolomite upper .ayer and a
limestone lower layer; this formation has a slight tilt
to the east.

Hydrclogy
Suface Hydrology

The surface drainage is collected by a channel that runs
tnrough the center of the site and empties into the
Illinois River. There are several marshy areas at the
uppe: ends of the channel, indicating little surface
percclation.

The closest river is the Illinois, circling around the
north side of the site before prnceeding in a southerly
direction. The Illinois originates within one half mile
of the site's esstern boundary, at the confluence of the
Des Plaines ana ¥ankakee.

Groundwater Hydrolouy

There are many shallow wells surrounding the site. The
Magquoketa formation yields negligible amounts of water
and tapped by many dome:rtic wells. The lower aquifiers,
fed from absorption areas in southern/central Wisconsin,
exist under artesian conditions and have a general
southerly slope. However, the artes.an pressure map
indicaces that the hydraulic gradient actually slopes in
a general north-easterly direction Aue to heavy pumping
in the Joliet and Chicago area.

Seismo.ogy

The best seismology data available (Loyola Univecrsity)
shows =hat over the last 100 years less than a dozen
earthquakes curred within a radius ct 150 miles from
Chicago. There is nothing in the geological structure
of the area surrounding the site to suggest that this
zone wculd be susceptible to major earthgquakes.

Climatology and Heteorolgy

The average annual wind velocity, derived f _om three
local weather stations, var.es fr.um eight to eleven
miles per hour from a scuth/southwest direction. The
average annu.l temperaiure ranges from 38 to 41 degrees
minimum and 59 to 61 degrees maximum. The average
annual percipitation was 33 to 36 inches wit® an average
snowfall varying from 21 to 34 inches.
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FACILITY CHARACTERIZATION

The Dresden site consists of three boiling water reactors
(BWRs). Dresden 1 had a gross output of 210 MWe, while the
output of Units 2 and 3 totals approximately 1660 MWe. The
description of the general plant, plant structures and systems
is included herein.

1.3.1 General Plant Description

Dresden 1 consists of a Genera) Electric (GE) dual-cycle
BWR and a GE dual-admission turbine unit with the
necessary support and auxiliary systems. The reactor
vessel, with its hemispherical ends, totals 41 feet in
height and 12 feet, 2 inches in diameter.

The reactor containment is a sphere, constructed of
steel plates of cequired curvature and butt welded
together. Other main prccess buildings include the
Turbine Building for housing the porrer extraction
system, the Fuel Building for storing and handling
new/used fuel, and the Radiocactive Waste Facility.

1.3.2 Plant Structures

The layout of the plant structures is shown in Figure
1.1. A brief description of the main plant structures
is coitained herein.

1. The Turbine Building for Unit 1 is situated west of the
reactor building; at its west end is the common Unit 2/3
turbine builcing (see figure 1.1).

-1 The Fuel Handling Building is south of the reactor
building, with the new fuel storage building to the
east. To the west is the shop and warehouse.

3 The Control Room (shared facility for Units 1, 2 and 3)
is located at the juncture of the Unit 1 turbine
building and the Units 2/3 turbine building. The Access
“ontrol Building is located at the south end of the Unit
+ turbine building., Dresden modification M12-2/3-87-05
is being proposed to separate the Unit 1 Control Room
from the Units 2 and 3 Control Room. Necessary Unit 1
controls wi'.l be re-located in the Unit 2 and 3 Control
Room area.

4. The Radwaste Building is located 150 feet due east of
the Fuel Hand'ing Building, Its controlled area is 160
feet wide by 200 feet deep. The types of waste
processed include spent demineralizer resins and filter
media.

- §8 The HPCI Building is due east of the Reactor Building
and north of the Radwaste Building.

o



FIGURE 1.1
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The Crib House is northwest of the reactor building and
north of the heating boiler house which adjoins the
north side of the Unit 1 turbine building.

The Qff-Gas Building is between the crib house to the
west and the tfuel o1l storage tanks to the east. [t is
directly north of th~ Reactor Building.

Entrance to the plant is via the Gatehouse, which 1is
south of the Reactor Building.

To the west of the Gate House is the new Administration
and Training Center. The Visitor's Center lies
southwest of the Reacter Building and northwest of the
Gatehouse.

Plant Systems

Reactor and Accessories

The Reactor Vessel is made of low-alloy steel, clad
inside with stainless steel. The shell thickness
opposite the nuclear fue. is 5-5/8" (including the 3/8"
cladding). A drawing of the reactor vessel is presented
in Figure 1.3.

The Nuclear Core of the reactor has space for 488 fuel
assemblies (never loaded in excess of 464). Each
asseidbly consists of a zircoloy channel with an
arrangement of 35 or 36 fuel rods in a 6X6 matrix
(sintered UO2 pellets with an average of 2.24 wt percent
per bundle averane enrichment) encased in zircoloy
cladding.

The Control Rod Drive System is comprised of 80 control
rod drive mechanisms, each fitted with cruciform control
rods made of stainless steel and boron carbide; each rod
contains 44 tubes of boron compacted to 70% of
theoretical deusity.

The Liquid Poison System is manually operated and is
shown in Figure 1.4. It basically consists of a
reservoir containing Sodium Pentaborate, a pressure
equalizer and a feedline running from the reservolr to
the sparger system.

The Fuel Handling System involves loading and unloading
the reactor core through approximately 40 feet of water
using a fuel grapple crane for lifting. Fuel is
transfered from the Reactor refueling canal located in
the Sphere to the bottom of the transter pool in the
Fuel Building through a vertical transfer tube. The
transfer baskets hold up to 16 fuel bundles each. Fuel
moves horizontally irn a transfer basket through a canal
in a level below grade outside the enclosure (see Figure
1.5). Due to the possibility of fuel rupture, provisions
were made to remove the ruptured fuel from the sphere in
a sealed container.

afin
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Clectrica. System

This systemn is a "Unit System" in which the generctor,
main power Transformer 1, and station service
Transformer ll are all solidly connected together.
Station se;vice Transformer l2 is connected to the 138
kV bus and supplies half the auxiliary power with
Transforme: 11 providing the other half. Reserve
sta-ion se:vice Transformer 13 supplies a limited amount
sf auxiliary power in the absence of normal power.

Control and Instrument System

The devicas used for control and instrumentation are
extensive and include combinations of hydraulic,
pneumatiz, cechanical and electrical components
intercornected in a single device.

Fire Protection System

Fire protection services are provided by a pressurized
water system serving most areas throughout the tuildings
and gcounds, and portable extinguishers at strategic
locations. This system is connected to Units 2 & 3 via
Unit 2. The Unit 1 Diesel Fire Pump is located in the
Unit 1 Crib House.

Air Systems

Instrument air is connected to Units 2 & 3 and is
provided by an air compressor situatad in Unit 1, with
twn additional compressors for backup and maintenance
operations. The instrurnent air is free of moisture, oil
and grit. Compressed air for general service is
supp’ied at 100 psig for distribution throughout the
slant and yard facilities from the service air system,

HVAC System

The heating steam supply system feeds steam to provide
heat and various other services. Each major building
has its own ventilation system.

-10-
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FIGURE 1.4
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2. PROGRAM OBJECTIVES

Dresden Unit 1 will be prepared for decomm’ssioning by maintaining
it in the Safe Storage (SAFSTOR) m.32 fr. up to 30 years, or until
Units 2 & 3 are decommissioned and dismantled. At the end of the
safe storage period, Unit 1 will be decommissioned by dismantling

(DECON) .
L.

The objectives of the decommissioning program are:

To maintain Dresden 1 systems and structures needed to
suppoct operation of Units 2 and 3.

To secure all nonessential Unit 1 systems and structures to
prevent deterioration and ensure there will be no potential
for release of contained radioactivity.

To dispose of radioactive and hazardous wastes remaining
on-site in preparation for the SAFSTOR dormancy period.

To store spent fuel tomporarily on-site until a federal
repository is available for permanent disposal.

To decontaminate plant floors and areas enroute to or
adjacent to operating equipment Or repetitive
survey/monitoring locations.

To prepare a radiological baeseline characterization of the
plant, and a monitoring and surveillance program for the
SAFSTOR docrmancy period.

To devitalize al! areas no longer containing vital
equipment and amend the Security Plan accordingly.

2.1 DECOMMISSIONING ALTERNATIVE DESCRIPTION

The SAFSTOR decommissioning alternative represents the minimal
effort required to prepare the facility for protective storage
and to provide safety to the public from residual radiocactivity
remaining at the site. The facility is left essentially intact
and all structures are maintained in a sound condition.

Systems not required to be operational for
maintenance/surveillance during the SAFSTOR dormancy period
will pe drained, de-energized and secured. Minimal cleaning or
removal of loose contamination and/or fixation and sealing of
remaining contamination will be performed. All access to
contaminated areas will be sealed or sufficiently secured to
provide contcclled access for inspection and maintenance.

The overall decommissioning process of SAFSTOR followed Dy
delayed dimantling is organized into five separate periocds,

including:

period 1: SAFSTOR Operations

Period 2: Dormancy

Period 3: Delayed Dismantling Engineering and Preparations
period 4: Decommissioning Operations and [icense Terminatisn
Period 5: ite Restoration



Period 1:
SAFSTOR Operations

In gener: ), Period 1 activities include the engineering
and planning effort to revise the Dresden Unit 1
13chnical Specificacions for the safe storage perind and
obt-ain a possession-only license (POL) amendment t the
op'rating license. The POL will be issued by the U.S.
NR.! in accordance with Title 10 of the Code of Federal
Regulations Parts 30, 50, 51 and 70. The POL will
require that the plant be maintained in safe storage 1in
accordance with the revised Technical Specificarions.
In the interim, the NRC acted upon a request frcm
Commonwealth Edison Company to amend the Operatinyg
License (No. DFR-2) to a possess-but-not-operate status
(Amencdment No. 36, July, 1986). The preparations for
SAFSTOR include the activities described herein:

- Drain, de-energize an- secure all noncontaminated,
non-essential systems.

- Remove filter elements and demineralizer resin beds
for shiyoment and burial.

- Drain reactor vessel; reactor vessel internals will
remain in place.

- Drain, de-energize and secure all contaminated
systems; decontaminate as required.

- Prepare the spent fuel storage pocl for long term
storage of fuel., Provide for maintenance of fuel
pool water chemistry.

- Lighting, fire protection, HVAC and alarm systems
will be maintained, as required, for continued use
during SAFSTOR dormancy.

- Clean loose surface contamination from building
access pathways.

- Access to radiocactive or contaminated areas will be
controlled in accordance with normal Station
Procedures.
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Period 2:
Dormancy

Activities required during the dormancy period for the
SAFSTOR alternative include z 24-hour guard force,
preventive/corrective maintenance on area lighting,
general building maintenance, heating and ventilation of
buildings, routine radioleogicali inspecticns of
contaminated buildings, maintenance of structural
integrity, and an environmental and radiation monitoring
program. Maintenance and equipment inspection
act.vities are provided by the full time uvility
maintenance staff. Their dulLles 2re to mainta.n the
facility in a safe conditicn, to provide adequate
tighting, ventilation, and heating, and to perform
periodic preventive maintenance on essential equipment.

An environnental surveillance program will be carried
out during the dormancy period to prevent releases cof
radioactivity to the environment; any such releases will
he identified and quantified. The environmental
surveillance program is a modified/abbreviated version
ot *hat carried on during normal plant operaticns,

Primary physical security is provided by the Dresden
Units 2 & 3 security force on a 24-hour hasis for the
duration of the dormancy period. Security during this
period is primarily conducted to prevent unauthorized
entry. Security detection and notification systems will
pe used during SAFSTOR i(n accordance w'ch the station
Security Plan., Liaison with local la« enforcement
igencies will be maintained and the’r essistance
requested as necessary.

pPecicd 3:
Delayed Dismantling Engineering and Prepsrations

This work will presumaktly be perfcrmed concurrently or
sequentially with the decommissioning of Dresden Units 2
& 3. In general, all reactor dismantling engineering,
planning and site preparations occur during th's
period. Utility and Decommissioning Operations
Contractor (DOC) management staffs will be selected and
mobilized cn-site. Decommissioning activity
specifications and detailed procedures will be prepared
for removal of sysiems, components and structures. The
overall decommissicning sequence will he developed.
Preparations will include selection of specialty
contractors, long-lead tooling and equipment,
arrangements for radioactive waste disposal and
construction of site temporary facilities for the
workforce.



N

2.1.4 Period 4:
Decommissioning Operations and License Termination

The decommissioning operations during this period will
pe directed at removing all radiocactivity from systems,
components and structures. Minimal chemical
decontamination will be required since most short-lived
radionuclides will have decayed to levels low enough to
permit removal with low occupational exposute. The
reactor vessel and internals will be segmented,
packaged. shipped and buried. Similarly, the steam
drum, steam generators and all asscciated pumps and
piping will be removed for controlled burial. All
components and structures with radiocactivity levels
above US NRC Regulatory Guide 1..86, "Termination of
Operating Licenses for Nuclear Reactors”, Table 1

(Ref. 2) limits will he temoved. The facility will be
surveyed to certify the removal of radiocactivity, and
the license may be t2rminated.

2.1.5 Period 5:
Site Restoration

Following completion of the decommissioning operations,
site restoraticn activities may bhegin. These involve
derolition and removal of remaining structures although
it is expected that the switchyard will remain. A!l
building foundations will be vackfilled. Site areas
affected by tihe dismantliny activities will be <zleaned
up and the plant site will be graded and restcred. A
final dismantling program report will be prepared and
submitted to the U.S. NRC.

CLEANUP CRITERIA

The criteria to be applied for determining the dispcsition of
radioactive materials removed from the site fc¢r unrestricted
use are 2ither SmR/hr above background at one meter from the
surface or 10 mRem/year above background, considering
reasonable proximity and occupancy. FPermissible surface
contamination levels will be in accordance with U.S. NRC
Reguiatory Guide 1.86, Table 1 therein. The same criteria will
be applied for termination of the license during delayed
dismantling.

For the safe storage pericd, all accessible areas within the
facility having radiation leveis in excess of 5 mRem/hr will be
marked, shielded or protec-ed by physical barriers. Criteria
for disposition and dispusal of hazacdous and toxic wastes
including asbestos will be in accordance with U.S. EPA Title
40, Part 61 (Ref. 3).



2.

LICENSING SUMMARY

The licensing objective of the Dresden Unit 1 decommissioning
proyram is to first obtain a POL amendment to the operacing
license. This POL will require that the facility be maintained
in safe storage in acccrdance with the provisions of the
Revised Technical Specifications. In the interim, tne NRC
acted upon & request from Commcnwealth Edison Company to amend
the Operating License (No. DPR-2) *to a possess-but-not-operate
starus (Amendment No. 36, July, 1986). These specifications
identify the necessary criteria, tests, limiting conditions of
operation, and surveillance requirements; they have teen
cevised to reflect the shutdown status of the facility.

The POL will remain in effect untii completion of Period 4,
“Decommissioning Operations," when all radiocacvive material
will have been rasmoved from the site. Upon inspection and
certification by the NRC that radioactivity above Regulatoyy
Guide 1.86 Table 1 limits has been removed, tne NRC will
terminate the facility license.
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On-Site Project Team

The On-Site Project Team has the responsibility to

review and prepare the Revised Technical Specifications
for the SAFSTOR POL amendment., They will participate in
the General Office Project Team review of the
Decommissioniry Plan, This team will also be responsible
for implementing the plant p.eparations for SAFSTOR.

Most of this work can be performed Dy on-site

personnel. Some of the work may be contracted.

General Office Project Team

The 3eneral Oifice Project Team has the responsibility
to prepare the POL amendnent with Revised Technical
Specifications for submittal to the NRC. They are also
responsible for the development of the Decommissioning
Plan, cost estimate and schedule, funding plan and
Environmental Report. The resources available {rom this
General Office Project Team constitute all the technical
support needed to prepare or review Lhe submittal
documents.

Consultants and Contractors

Specialty consultants and contractors will be used fro
assist Commonwealth Edison in preparing documentation
and performing site preparations for SAFSTOR. The
development of a detailed site-specific cost estimate
and schedule for decommissioning was prepared using
industry accepted guidelines. Consulting assistance to
Commonwealth Edison was provided in the development of
the Decommissioning Plan.

Specialty contractors may be used to perform spot
decontamination, waste packaging and dispcsal services.
Additional services may te required to provide
additional or modified security monitoring equipment,
and environmental surveillance data acquisiticn
equipment, The consultants will report to the Project
Manager directly. Specialty contractors will report to
t . Station Manager.

=33s



ORGANIZATION AND RESPONSIBILITIES DURING SAFSTOR DORMANCY

The Station Manager will have responsibility for ensuring
maintenance and surveillance during SAFSTOR dormancy, and for
preparing semi-annual surveys of radiation levels. Annual
status reports must be submitted to the NRC.

Work activities for maintenance and surveillance will be
performed primarily by Commonwealth Edison personnel on site or
from other 3tatioas. If necessary, contractor assistance will
be used to perform services beyond the capabilities or
availability of Commonwealth Ediscn personnel.

il



FIGURE 3.1

DECOMMISSIONING PROJECT ORGANIZATION
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FIGURE 4.1 (Continued)

PROMPT P"™MOVAL/DISMANTLIMNG CCHEDULE
Activity MNONTHS
Q 12 24 36 48 60 12
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Prepa:« di1samantling plan

for NRC

Prepare aclivity specifa

cations and _ rocedures

=
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bine generator/condensers
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primary containment interior
Radiation survey for res:
dual contamination

Break secondary contain
ment ; remove _lane
Demuli1sh remaining

reac* r building

Denmx b remaining bvaild
ings and structuJses
Backfill, grade and
landscape site

Final radiation survey:
report to NRC

Terminate license




TABLE 4.1
SCHEDULE ESTIMATE SJUMMARY

Duratior Expectel Date
Activity (years) of Completion
Period 1:
SAFSTOR Mothballing 1 .
Period 2:
Dormancy 30 * December, 2017
Period 3:
Delayed Dismantling Prepcrations 0.5 June, <018
Period 4:
Deccmmissiong Operations 4.5 Lecember, 2022
Periocd 3:
Site Restoration 1.5 June, 2024

* Actual duration will depead on the decommissioning schedule of
Dresden Units 2 & 3.

** Approximately one (1) year from date of NRC approval of
Decommissioning Plan.

— - - - - e e e = ewm = - . e e m @ w wm W & = e e - - = a - . = = = -

TApie 4.7
SUMMARY OF DECOMMISSIONING COSTS
Activity Estimated Cost *

Period 1:

SAFSTCR Mothkalling $ 6,860,300
Period 2.

Dormancy (30 years) 11,700,000
Period 3:

Delayed Dismantling Preparacions 9,651,000
Period 4:

Decommissicng Operations 61,334,000
Period S:

Site Restoration i 570,000
Tot2] $108,115,300

* All costs are in 1985 dollars and include 25% cont.ngency
(Dormancy has no ccntingency)
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TABLE 4.3

Commonwealrh Edison Company

Estimuced Decommissioning Costs
For Operating Nuclear Generating Units

Decommissioning costs are comprised of several components
including labor, materials, equipment, specialty contractors and
license fees. Decommissioning cost estimates for each of the

Company's currently operating units are as follows:

($ miilions)

Per Unit Total

Dresden 1 $110 $ 110
Dresden 2 & 3 170 340
Qu~d Cities 1 & 2 (C.E. Portion - 75%) 128 250
LaSalle County 1 & 2 190 380
Zion 1 & 2 150 300
Byron 1 & 2 150 300

&.4.880°

These estimates w :e made ir N-vember 1986 and are stated
in 1987 d»nllars. These figures ware determined using info..aticn
developed in site specific studies of units cf comparable rize and
rype to Edison's Units. The costs for Dresd:n Unit 1, 2
substantially smaller unit than Edison's otler units, are based on a
study perfirmed in November 1985 by TLG Engineering (a2 consulting

firm specializing in analysis of commercial reactor decommissioning).

« Dpepending upon the *ime of tilina o€ *“his andiysis,
Braidwood Unit 1 may have to pe added a. 3150 million.

«3])



S. LICENSING ISSUES

The decommissioning of Dresden 1 will require conformance to current
federal and state regulations. The preparaticns require
modifications %o the existing license, and assurance that the
process will protect public health and safety.

5.1 COMPLIANCE WITH CURRENT REGULATION

The decommissioning of Dresden 1 will be performed in
accordance with current regulatory regquirements, guidance and
st andards as prescribed by the USNRC, USDOT, US L{'PA .nd the
State of Illinois. A list of applicable regulations 1is
included herein:

Ny Z Reg. Guidance

10 CFR 19 Notices, instructions and repourts to
workers; inspections

10 CFR 20 Standards for p:otection against radiation

10 CFR 30 Rules of gereral applicability tc¢ Jdomestic
licensing ot source material

10 CFR 0 Domestic .irensing of source material

10 CFR S50 Domestic licensing of produstion and
utilization facilities

10 CFR 31 Licensingy and regulatory policy and
procedures for environmental protection

10 CFR 70 Domestic licensing of special nuclear
material

10 CFR 61 Licensing rejuirements for land disposal of
radiocact.ve waste

10 CFR 71 Packaging and transportation of radiocactive
material.

10 CFR 73 Physical protection of plants and macerials

10 CFR 140 Financi 1 protect on requirements

10 CFR 150 Exemptions and continued regulatory

au:hority in agreement states under
Section 274

10 CFR 170 Fees 3:d facilities and material licenses
and otner regulatory servi.es under the
Atomic Energy Act of .954, as amended
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COMPLIANCE WITH CURRENT REGULATION (Continued)

Regulatory Termination of operating licenses for
Guide 1.86 nuclear power plants

Proposed Decommissioning criteria (2/11/8%) for
Rule nuclear facilities

U.S. DOT Regulations
49 CFR
170-190 Hazardous material regulations - DOT

U.S. Regulations
40 CFR 190 Environmental radiation protectian
standards for nuclear ower operations

LICENSE MODIFICATION

As part of the decommissioning of Dresden Uni®% 1 the operatin?y
license needs to be amended to a "Possession-Only License”
(POL). In the interim, the NRC acted upon a rcquest from
Commonwealth Edison Company to amend the Operating License (NO.
DPR-2) to 2 possess-but-not-operate status (Amendment No. 36,
July, 1986).

€.2.1 Criticality Prevention Description

To prevent criticality, fuel has been removed from the
reactor core and placed in the spent fual pool. As
stated 1n “he suggested kevised Technical
Specifications, the fuel pool water level shall be
recorded daily; minimum water level has been established
at 18 feet. The suggested revised Technical
Specifications also prohibit fuel from being loaded into
the reactor core.

§,2.2 Safety Analysis
Since the spent fuel is in racks of the correct geometry

(to preven: criticalities) and under watler at all times
(to provide shielding), criticality should not occur.
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§.3 REVISED TECHNICAL SPECIFICATIONS
Chango; will be made to the Dresden Unit 1 Technical
Specifications to convert from an operating license to a POL
for eventual decommissioning.

5.3.1 Justification

The changes described in Section $.3.2 should not
invelve significant hazards as defined in 10 CFR 50.92
since all fuel has been taken out of the core and placed
into storage for eventual disposal. The changes will be
reviewed to ensure that the health and safety of workers
and the general public are not adversely affected.

5.3.2 Overview

The change to a POL status entails several ch nges
within the Technical Specifications of Dresden Unit 1.
The following is a brief overview of those sections of
the specifications that will Dbe changed.

- Rewording of Facility Operating License No. DPR-2 to
possess and maintain but not to operate the facility

- Deletion of those systems and components that will no
lcnger be used

- Changes tc operating descriptions may be made for
those systems remaining in service to protect the
health and safety of the public

- Surveillance frequencies and parameters will be
changed for svstems/components remaining in service

o3l



RESIDUAL RADIDACTIVITY

In August, 1282 Pacific Nocthwest Laboratory (PNL) conducted a
survey at Dresgsden Unit 1 to estimate the ves:dual radicactivity.
This e3timate did not include: neutron-activaced parts of the
pressure vessel and the Liological shield, or radicactivity in
residues and resins in anks and pumgs, Or the spent fuel
scored an sica. dowever, an estimate of the radioactivity for
those items rot in¢luded in the PNL survey has teen made using
NUREG/ZR-05672 (Ref . 5) allowing €for 13.9 ¢-erating years anc 4
6§ year decay time.

The results of tihe PNL sucrvey are shown on Table 5.1, Residua!l
Radionuclide Coucenyration in Corrogion Filas, Tewie 7 2,
Residual Radionuclide Inventories in Variaus Joarating Sys.Im«
Table 5.5, Total Residual Radicruclide Inven~.: g, Table 5.4,

Inventory of Neutron Activated Parts,

5.4.1 Final Radiation Sucvey

A radiation survey was conducted by Commonwealth Edison's
health physics personnel in July and October of 1985.

The surveye 3how dose rates in mR/hr, smears counted fo
removarle alpha and be-a-gamma, surface contamination auag

»

air sample results. Rasults are shown in Attachment ~.

Concrete core samples and sediment/scil samplus wel?
taken as part of the PNL survey consducted in August 1982,
The concentrations in the first segment (0-1 cm) cf all
concrete Jore samples were above Regulatory Guide ' .86,
Table | limits The second segment (1-2 ¢m) in all
cores except the Make-up Demineralizer koom were &4lso
above tne recommended limit. Ccore sample resulis are
shown on Table 5.5.

Several soil sampleés obtained from the exclusion area
around Dresden Unit 1 either apprcach or exceed the
limit of the Draft Entironmental Impact Statement on
decommissioning of nuclear facilities. THhe results are
shown as Table 5.6,

o

.4.2 Radistion Protection Program

During the SAFSTCR anu decommissioning periods, a
radiatior protection program will be maintained t2°
provide for the healtr and safevy of workers and the
genera: public. The program will provide the necessary
monitoring and control of cadiological conditions.

“.4.3 Incdustiial Safety and Hygiene Program

Commonwealth Fdizon Company has an industrial safety
program that will be used during the SAFSTOR ani
decommissioning period. The pregram includes accident
prevention, hazardous material control, ard haza dous
waste management.
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RQESIDUAL RADIONUCLIDE CONCEXTRATIONS IH CCORROSION FILMS
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TABLE S.13
TOTAL RESIOUAL RADIONUCLIDE INVENTORY

Radienuc)ide (d) Ha'f-Life (years) Inventory (curies)
August, 1982 Oct. 31, 1978
(a) (Shutdown)
§0¢o §.27 660 1,080
$5Fa 2.7 250 (114
6§y 100 110 110
§52n 0.663 5.3 240
$9y 75,000 2.1 2.1
Sdun 0.855 1.0 v
lddc, 0.779 0.98 0
137¢e 30.2 0.96 1.0
244¢n 18 0.069 0.08
14 2.08 0.060 0.21
ERLEN 87.7 0.089 0.061
24lam 432 0.046 0.046
21§-240py 24,100 0.030 0.030
242n 0.448 0.008% 2.9
Teta! 1,030 2,350

Exelyding neutron-astivated pressury vatse) and internals, biological shield,
concrate turfaces, residuas, siudgas anc resing {n tanks and *'mps, and
spent fuel,

Other (..g-1fved radionue)ides specifically Visted in 10 JFR 61,(9) e.q.,
3uy, 997, ané 1291, were not fncluded in the inventory because of thair
fngfgnificant concentrations in the residual radloactive corrosion films
in the plant piping and equipment.

-38-



TABLE S.4

INVENTORY OF NEUTRON ACTIVATED PARTS
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6.

6.

l

6. DECOMMISSIONING ACTIVITIES

SAFE STORAGE

During decommissioning, systems no longer required will be
secuzed and isolated. The objeccives Of zystem lay-up are as
follows:

- Drain ali systems.

- In September 1934, the primary system was chemically cleaned
and 753 curies of Cobalt-50 and 12.4 curies of Cesium-137
were removed. Other source terms in routinely accessibie
areas will aither be removed or shielded.

- Conneccions will be sealed to prevent leakage from operational
systems t0 incperable systems.

- De-energize instrument and control equipment to inoperable
systems.

Generic Activities

Systems and equipment not required for use in th¢ shutdown mode
will be secured in preparation for decommicsioning. Activities
will include (1) draining and securing systems, (2)
de-energizing instruments and controls, (3) isolating non-
operational from operational systems, and, (4) de-vitalizing
appropriate security areas.

SYSTEMS STATUS FOR SAFSTOR PERIOQD

The following describes che systems that will e placed in
lay-up condition as part of the Dresden Unit 1 safe storage.

1. Reactor Enclosure Drain Tanks and Fuel Handling Water
Treatment System (Drawing M1000)
The following components and piping will be layed up as
described above: Fuel handling canal and associated piping
from the reactor water filter (M-100l D-4) and to the waste
neutralizer tank (M1002 C-4). Also, piping from the
secondary steam sample drain to secondary steam generator
waste collection tanks, from the reactar cleanup
demineralizer system to the permanen. resin storage tank
T-113. Small bore piping from the slurry mix tank to the
reducing flange upstream of valve V-32,

2. Radwaste Collector Tank, Filters, and Waste Demineralizer
Tank (Drawirj M1001)
The waste demineralizer rank C-9, waste tilter tank C-2%5C
and resctor waste filter C25Aswill be taker out of
service. This system will remain intact with the exception
of the following:

sl Je



- Blowdown tank C-21 and associated piping leading to and
from the tank

- Condenser demineralizer regenerative solution drain and

the spare line going into waste tank T-1l17

Waste neutralizing filters and piping to M-77

Radwaste acid tank T-130 and piping to M-38

Radwaste caustic tank

2" drain line to trench

Line to waste demineralizer tank

Line to waste concentrator

River discharge line from M-78

Piping from M-396 to waste concentrator

Piping from M-104 to filters

5 3 -F K2 %

. Turbine Building Floor Drain, Tank, and Laundry Waste
Treatment Syctem (Drawing M-1003)
All systems will remain in use with the exception of:

- Laundry tanks T-1198 and T-119A and overflow piping
- Drain cuole: area drains, tank and line to turbine sump

, Liquid Waste Storage and Holdup Tanks (Drawing M-1004)
Appropriate lines in this system will be taken out of
service,.

Slulge Handiing, Resin Storage and Wasta Concentrator
(Drawing M-1009%)

All demineralizer piping, including the spare line leading
into the permanent resin storage tank T-113, will be taken
out of service.

Service Water System (Drawing M-10U9)

The waste neutralizer ccoler and secondary steam generator
waste tank coolers, including the 3" pipirg leading to and
from the coolers, will be taken out of service. The wasie
vapor ccndenser will be taken out of service angd its 2°
piping., The complete system for nydrogen, turbine lube o1l
and isolated-phase bus air cooler also will be taken out of
service.

Cooling Water System (Drawing M-1010)
This system will remain in secvice to cool the following
sysvems:

Service air compressor

Heating boiler feed pumps

Turbine building cooling water reat exchangers
Instrument alr compressor jackets

HVAC systems

$F 2 0 2 0
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11.

12,

13.

14.

Well Water System (Drawing M-1011)

well water will not be used to supply water to the Unit 1
makeup demineralizer feed pumps, degasifier and ion
exchange tanks, etc. Other lines taken out of service will
be the condenser vacuum pump and feed lines to T-116 (A&B),
T-23 (A&B), resin flush water, T-120, £-5 emercency
condenser, fuel handling canal, T-122 (A&B), G-54 (A.,B,C&D)
and the reactor enclosure sump.

Fire Systems (Drawing M-1012)
The fire system will remain in service.

Service Air System (Drawing M-1013)
Service air to the reactor enclosure wili be taken out of
service unless teactivated fo- rcutine maintenance.

Instrument Air (Drawinj M-10113)
Instrument air to the reactor enclosure will be taken out
of service unless reactivated tor routine maintenance.

Plant Heating System (Drawing M-1014)

The heat steam coils to the demineralizer water storage
tank T-105 and the well water storage tank T-108 will be
taken out 2f service.

Fuel and Lube Oil System (Drawing M-1015)

The turbine lube o0il system, feed pump lube o0il system, and
lines feeding the emerge'.cy diesel genera“or will be taken
out of service.

Cleanup and Condensate Derineralizer Systems

(Drawing M-1017)
All systems will be taken out of service.
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Structures Summary

All structures will be maintained in accnrdance with the
generic activities listed above. Maintenance may include the
following items:

- Painting the exterior of the reactnr building sphere,
turhine puilding and other facilities
Repair of fencing and/oy barriers
Repaitr of roofing systems to prevent .eaks

-~ Maintenance of the sscurity systens

- Peri1ndic testing of the fire protection system

~ Radwaste system

~ Xeating and ventilation where necessary

SYSTEMS STATUS FOR DORMANCY PTRIQOD

The systems listed héiein will remain operational during the
safe storage pericd; they are required t¢ protect health 2qad
safety of tne workeis and general public. Operating procedures
will be revised to seflect sife ctoragms status,

l. Fuel Handling Watez Trasiment Systen
All sycters will remain in servica as necessary to provide
cooling for the fuel taken from the t#acor.

2. Radwaste Collector Tank, Filters and Waste Deninerilize:
Tark
The radwaste collector tank T=-109 will remain in service to
collect wastes from the following areas. The asscs ated
pimp, valves and control for these :treas will pe maintained
in an zperable condition.

- Turbine buildirg floor drain

- Condenser <omineraliizer

- N2ste condensate

~ Sluica water from permanent resin storsge tank T-113
- Off-standard water return

- Liquid waste storage tank

- Secondary steam generator waste collection tanksg

- Associated piping running tc waste neutralizer tank
- Surge tank T-124

o

Waste Neutrazlizer Tink and Secondary Steam Ganerator
Collector Tanks

The wasit2 neutralizer tanks will remain in servizeé %0
collect waste from the radwaste Enilding and the seccndary
steam generator collection tank. This includes associa:ed
pumps, valves and contiols. They will be maintaited in an
cperable condition,

kT
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12.

Turbine Building Floor Drain and Laundry Waste Treatment
System

The turbine building floor drainage system will remain
integct to facilitste future Jecommissioning needs.

Liquid Waste Storage and Hold-up Tanks
The waste hold-up tants T-129 A, B8 and C remain in serv.ce
along with zheir associated pumns, valves and contrd.is.

River Water Systems
This system will remain in service to praovide water for the
§érvice water system,

Service Water System

Service water t¢o the air countitioning uniits for the reactor
enclosure, the auxiliary buildings and the fuel handlinn
building will remain in service.

<00ling Water System

The service air compressors, heating bellers, feed pumps,
the turbine building cooling water heat exchangers and thna
instrument air compresscr jackets will remain in service.

Well Water System
Both wells will remain .n service t¢ provide water for the
domestic water system and will be naintained as appropriate.

Fire Protection System
This system will remain in service to protect the health
and safety of workers and the general public.

Air Systems
Service air and Instrument air will remain in service up to
the reactor enclosure.

Plant Heating System
The Unit 1C Heating Boiler will remain in service.
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Heating and air conditioning
Control rod hydrau'ics
Turbine

AC auxiliary puwer
Instrument ard control
Miscellanecus RCS

Period 3: Site Restoration and License Termination

Fcllowing completion of the decommissiong operations, site
restoration activities may begin. This involves demclition and
remeval of the remaining site buildings 1.e., reactor
enclosure, turbine building, fuel handling building, fuel
storage building, circulating water intake, the stack and other
miscellaneous site structures. The building foundations will
be backfilled with non-contamirated material. The plant site

will be graded and landscaped as required.

A final dismantling program report will be prepared and
submitted to the NRC, along with a request for termination of
the possession only license. Following NRC approval, the
license will be terminated and the site may be released for
unrestricted use.

SITE RELEASE CRITERIA

Prior to the release of Dresden Unit 1 for unrestricted use,
and to comply with Regulatory Guide 1.86, "Terminacion of
Operating Licenses for Nuclear Reactors,” a radiclogical site
release survey will be made. This survey will show thne
following items:

- Identification of areas surveyed

- Show that reasonable effort has been made to reduce
residual contam.nation to levels as lo~ as are reasonably
achievable

- Descrigtion of the scope of the survey and general
procedures followed

- The survey results will be recorded in unics that conmply
with the latest revision of Regulatory Guide 1.86, Tab.e !

§.6.1 Survey Designs

Indoor Survey

In accordance with NUREG/CR-2082, "Monitcring for
Compliance with Decommissioning Ternmination Survey
Criteria“ (Ref. 6.), each indoor sutvey is divided into
two sub-units:

50~



{1) Lower surfaces, comprised of flcor surfaces, wall
surfaces, u” t0o a height of Zm, and &ny other
surfaces e@asily accessible to a surveyocr standing on
vhe floor, and

(2) cverhead surfaces, comprised of ceiling surfaces,
wall surfaces higher than 2m and all other surfaces
not described in (1) above (i.e., on top of piping or
beams).

The ace2s to be surveyed will be divided into a
rectatgular grid system, The smrvey block will be ao
less *han lm nor more than 3m ¢n a side. There should be
at least 30 survey blcocks in the populatiorn,

The radiological conditions to be chacacterizad include
direct alpha contamination levels, beta-gamma dose rates
at lem above the surfice, external gamma radiation levels
at lm above :he floor, a-d removable alpha and bets:
contamination levels.

The sucvayor will reccrd all measurements and the average
of five measurements ot each type in each block is to be
reported as &n “"unbiased" meas .enant for that block, and
the measurements at =he “beta-gamma ir4ximum point" are
reported as "biased” measurements. Smear ot dust samples
will be taken at some of the beta-gamma maximum p ints
for correlation 2f data.

Recncds of the survey should contain, as a minimum, the
following:

(1) Survey block numbers, identifiable to a scale drawing
and

The building name or number

The building floor number

The surfices surveyed

The type of measurement and unit

(2) Namz of surveyor, date of survey

(3) Type, model number, calibration date and sensitivity
of instruments used

Qutdoor Survey
'n general outidoor surveys are the same as indoor surveys
with the following excentions:

(1) No survey block should be less than 5m nor more thin
15m on & sids

(2) Soi. samples will ve collected to determine
radionuclide concentrations

ok ia
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(4)

Water and air samples will be collected in addition
to Liota sampling to define radionuclides present or
movement. on-or off-site

Core drilling will be taken if there is any reason to
suspect subsurface contamination. The number of
cores will be depindent upon the extent of
contamination

+33e
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RADIATION SURVEY RESULTS: TURBINE BLDG, TOURBINE LEVEL
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RADIATION SURVEY RESOLTS: TURBINE BLOG (Elev. $17'¢%)
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RADIATION SURVEY RESULTS: TURBINE BLDG, CONDENSATE POMP RCONM
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RADIATION SURVEY RESULTS: TURBINE BLDG, AIR BIBCTOR COMPARTMENTS
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RADIATION BSURVEY RESULTS: SPHERE (Rlev, 502
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RADIATION SURVEY RESULTS: SPHERRE (Blev, S517')
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RADIATION SURVEY RESULTS: SPHERE (Elev. 548Y)
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