LONG

| SLAND
POWER
AUTHORITY

Shoreham .
Decommissioning
Project

Termination Survey Plan

, Revision 0

crminaton yurvey Sex
Y el i o p
i'\d’\:.‘\w-‘b.\.d LA

\ IrOis Livis
Operations and Maintenance Department

Shoreham Nuclear Power Staiion

October, 1992

A A I K oA Y R BN Rt A S R RAP




Effective
‘ Date: _ 11/20/97

LONG ISLAND POWER AUTHORITY

SHOREHAM DECOMMISSIONING PROJECT
TERMINATION SURVEY PLAN

|
/ ,
. Reviewed by: ./,{ _"’/{1‘ Ij/:;j;‘ L

-

quﬁature Date
LIPA Site Review Committee

Approved by: ;?iééj! Iq&y@i,

Lesfie M. Hill Date
LIPA SNPS Resident Manager

IIFORMATON 0Py |




»

[ermination Survey Plan Rev, 0

Preface
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1.0 Historical Background Information

The Shoreham Nuclear Power Station (SNPS) consists of a boiling water reactor (BWR)
nuclear steam supply system (NSSS) and a turbine generator both furnished by General
Electric Company. The balance of the plant was designed by Stone & Webster Engineering
Corporation. The plant was designed to provide a gross electrical output of 849 Megawatts
(LILCOS0).

The SNPS achieved initial criticality in February 1985 following receipt of the initial
operating license from the Nuclear Regulatory Commission (NRC). A license to operate
at power levels not to exceed 5% of full power was granted and low power testing
commenced in July 1985. The plant was operated intermittently at power levels not
exceeding 5% of full power until the final critical operation in January 1989. This operating
history corresponds to 2.03 effective full power days (EFPD) of average fuel exposure
(LIPAS0).

Pursuant to the 1989 agreement among The Long Island Lighting Company (LILCO), the
State of New York and the Long Island Power Authority (LIPA), power generating
operations at the Shoreham Nuclear Power Station (SNPS) were terminated. The irradiated
fuel was removed from the reactor vessel in August 1989 and placed in the spent fuel pool.

The DECON alternative was selected for decommissioning SNPS and an order approving
the LI?A Decommissioning Plan was issued by the US Nuclear Regulatory Commission
(NRC) in June, 1992 (USNRC92). The objective of the approvad DECON alternative is
to decontaminate the SNPS facility and site and release them for unrestricted use. To
accomplish this, radicactive portions of the reactor pressure vessel and pressure vessel
internals will be disassembled, segmented and removed. Contaminated and/or activated
portions of plant piping systems and equipment will be decontaminated or removed as
described in the LIPA Decommissioning Plan (LIPAS0).
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2.0  Site Information

2.1

2.2

Site Description

The Shoreham Nuclear Power Station site is located in the Town of Brookhaven, Suffolk
County, New York on the north shore of Long Island. The site is approximately S0 miles
east of the confluence of the East River and Long Island Sound which is near La Guardia

Airport.

Thedevelopedpom‘onofw:ilemmpmcswncres. and is located within a larger
parcel of 499 acres owned by the Long Island Lighting Company (LILCO).! The 499
acre parcel isboundodmdwmﬂhbylnnghhndSoundmdmmembymeWadmg
River Marshland. It is bounded on the west by a parcel of approximately 429 acres
known as the Shoreham West property, also owned by LILCO, and on the south by
highway Route 25A. The 499 acre SNPS site property is divided across its midsection
in the east-west direction by North Country Road which branches off Route 25A about
three miles west of the site and rejoins 25A about three miles east of the site. North
Country Road is about 1,500 ft. south of the Reactor Building at its closest point to the
developed area of the site, Figure 2.1 shows the SNPS site plan and the location of major
buildings on the developed portion of the site.

The site elevation varies from sea level at Long Island sound (the northern boundary of
the site) to elevation 200 feet midway between North Country Road and the southern
border of the site. Except for the developed area, the site is wooded with wetlands along
the east and west boundaries extending as much as 1,300 feet inland from the Sound. The
developed portion of the site is fairly level with the exception of several graded slopes,
the largest of which is a terraced slope about 30 feet in height which traverses the site
in an east-\/est direction immediately to the south of the Reactor Building. The ground
surface covenng in the developed area is mostly gravel with smaller portions devoted to
lawn and paved areas (sidewalks, loading areas and roadways). The site soil cover in
unpaved or undisturbed areas is a mixture of sand and glacial till (gravel). Vegetation
cover in undisturbed areas is a mixture of grass and weeds with a few shrubs and small
trees.

Site Conditions for Termination Survey

The Shoreham Facility will be largely left intact foliowing Decommissioning.
Dismantiement of structures will be confined to small portions of the Reactor, Radwaste
and Turbine Buildings. Removal will be for purposes of removing contaminated
structures and to provide paths for removal of contaminated piping and equipment. As

Under the Asset Transfer Agreement, approximately 11 acres of the site which include
the power block, adjacent office and support buildings and connecting roadways have
been transferred to LIPA for conduct of the decommissioning (LIPA90).

2-1
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described in the LIPA Decommissioning Plan (LIPA90), all radioactive piping and
equipment will be dismantled and removed from the facility and disposed of as
radioactive waste al a licensed radioactive waste disposa! facility. This includes reactor
vessel internals and major portions of 14 plant systems. It is estimated that greater than
75 percent of the piping and equipment on site during the time of reactor operation will
remain after Decommissioning is complete.

2.3 Site Arcas Covered - Scope of Survey

TheShonhunfacﬂitymdenVUmshavebemevdumdwidmﬁfymemtohc
covered in the Termination Survey. The Termination Survey focuses on the area within
within the Secured Area fence as shown in Figure 2.1. The area, (approximately 20

area within the Secured Area fence coincides with the Restricted Area defined in
Shoreham radiological cuntrol procedures as the area where access has been controlled
and radicactive materials controlled for purposes of protection of individuals from
exposure to radiation. Following completion of Shoreham Decommissioning and removal
of the irradiated fuel from the site, areas outside the Resiricted Area may be added to the
Survey if used for temporary storage or handiing of wradiated fuel or other radioactive
materials.

Major attention in the Termination Survey is given to the areas most affected by reactor
operations and by decommissiviing activities. The area covered by the Termination
Survey has been divided into approximately 525 individual "survey units® for
management of the Survey. Each survey unit is classified as "affected” or "unaffected"
for survey implementation.’ Affected areas are largely confined to the Reactor and
Radwaste buildings, and portions of the Turbine building. Table 2.1, Shoreham
Termination Survey Classification Summary, summarizes the breakdown of the facility
into affected and unaffected areas.

The environs of the facility beyond the area of the site encompassed by the Termination
Survey have been demonstrated 1o be free of detectable radioactivity from Shoreham
operations. This is well documented by the Shoreham Radiological Environmental
Monitoring Program (REMP). The REMP will be continued through Shoreham
decommissioning to ensure that any contamination of the site environs which could occur
as a resuli of decommissioning activities is detailed.

’An'Aﬂ'ec(ed'uulsdeﬁnedindnﬂNUREG/CR-SN9(BE92)mdMin\hixl’hnis

a designation useC to indicate that an area (survey unit) has a potential for containing
residual radioactive contamination. An "unaffected” area is one whick is not expected
to contain residual radioactivity based upon the operating history and previous radiological
surveys (see Glossary).

2-2
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Table 2.1
Shoreham Termination Survey Classification Summary

w

Total No. No. of Affected No. of Unaffected
DESCRIPTION CODE  of Survey Units Survey Units Survey Units
SIRUCTURES
Reactor Bldg. RB 110 110
Drywell PC 22 22
Suppression Pool Sp 13 13
Turbine Bidg. 8B 114 10 104
Radwaste Bldg RW 77 77
Control Bidg CB 9 9
O & § Bidg OB 12 12
O & S Bldg Annex AB 21 21
Other Site Bldgs 0S 25 1 24
Structure Totals 03 233 170
QUTSIDE AREAS
Site Grounds SG 10 10
Structure Exieriors SE 32 32
Outside Area Totals 42 42
PLANT SYSTEMS SU 82 38 44
TOTALS 527 271 256
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3.0 Termination Survey Overview

3.1 Survey Objectives

The Termination Survey is designed to demonstrate that licensed radioactive
materials have been removed such that residual levels of radioactive contamination
are below applicable Regulatory Guide 1.86 limits (USAEC74). These arc shown
below in Table 3.1, Acceptable Surface Contamination Levels. Radiation detection
instrumentation requirements for the Survey are based upon the conclusion that the

release limits are activation products dominated by Co-60. These are beta-gamma
emitters as defined in Regulatory Guide 1.86 (USAEC74), hence the limits for beta-
gamma emitters shown in Table 3.1, below, apply.

The applicable release limits for zlpha emitters are also shown in Table 3.1. These
are for Natural Uranium, U-235, U-238 and associated decay products. Though none
has been detected in plant contamination deposits, the presence of the irradiated fuel
in the facility provides a potential source of alpha contamination. Instruments and
methods are being incorporated into the survey which are adeq -ate to measure alpha
surface activity at levels below the limits in Table 3.1.

Table 3.1

Accepiable - ‘
(dpm per 100 em?)

Acuvity Average Maximum

Beta-Gamma 5,000 15,000 1,000
Alpha 5,000 15,600 1,000

In addition, to the limits shown 1n Table 3.1,the gamma exposure rate at one meter
from accessible surfaces in the facility buildings and outdoor areas shall not exceed
5 WR/hr above background, measured at one meter from surfaces, (LIPA90),

3.2 Identity of Contaminants

The Shoreham Characterization Study (LILCO90a) reported a total facility
radioactivity inventory due to Shoreham operations of a&- 600 Curies (Ci),(not
including the irradiated fuel and control blades). All but a very small fraction (less
than one Ci) of this inventory is contained in activated materials of the Reactor
Pressure Vessel and Vessel Internals which will be removed from the site. The
calculated radioactivity composition of the activated components (as of July, 1990)
is' Fe-55, 69%; Co-60, 28%: and Ni-63,2%. Very minor amounts of other species are

-1
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calculated to be present, including: H-3, C-14, and Ni-59 (LILCO%0a). Laboratory
analysis of activated Reactor Pressure Vessel and Pressure Vessel internals samples
indicates the presence of low levels of Mn-54, Zn-65, and Ni-63, in addition to Co-60.
Analysis of bioshield wall samples show low levels of Co-60, Mn-54 and Eu-152
(TU92).

Detectable radionuclides in surface corrosion deposi'. °ie confined to a small
number of radionuciides. An analysis of piping system corrosion products shows that
these are comprised largely of Co-60 and Fe-55, with an average Fe-$5:Co-60 ratio
of approximately 0.2 (0.21 +/- 0.13)(TU92). Laboratory analysis of plant corrosion
product deposits has not identified the presence of reactor-produced alpha emitters
above lower limits of detection.

3.3 Organization and Responsibilities

An organization, identified as he Terriination Survey Section of the Radiological
Controls Division, has been created within the LIPA - Shoreham Decommissioning
Project organization for planning and impien . atation of the Termination Survey.
The organization and responsibilities of the Termination Survey Section and the
interfaces and responsibilities for all other elements of the Decommissioning Project

Organization for the Termination Survey are described in the Termination Survey
Program Description (LIPA92).

3.4 Training
3.4.1 Technician Qualification

A )ob qualification category for Termination Survey technicians will be
established under the existing Shoreham Station *Health Physics Technician
Selection, Training and Qualification Program® procedure. The training and
qualification acceptance criteria from this procedure will pe adopted. The
training will include classroom and functional job performance training on
Termination Survey procedures and specialized instrumentation. The training
and qualification process for individual technicians will require from three to
five days to compliete. Termination Survey technicians will generally be
sclected from the pool of technicians who have previously been qualified to
perform HP responsibilities on the Shoreham Dec. *missioning Project.

3.4.2 Classroom Training

Classroom training inciudes: an overview of the Termiiation Survey Program,
instrumentation, and procedures. The overview will cover Termination Survey
objectives, survey methods, the role and responsibilities of Termination Survey
technicians, the importance of personrel safety, Terminaticn Curvey Quality
Assurance, the Termination Survey Plan and program implementation.
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3.4.3 Functiona! Training

Functional training will involve hands-on performance of principal HP
technician Termination Survey tasks. A survey of a typical Survey Unit will be
performed by each technician under the surveillance of a qualified instructor

ad
N

Laboratory Services

Laboratory radioanalytical services of the Shoreham Nuclear Power Station
Radiochemistry Section, Radiolo,ical Controls Division will be used in support of the
Termination Survey. The on-site capabilities include gamma spectroscopy (Geli) of
filiers, smears and bulk samples; liquid scintillation; and gas proportional counting
the Radiochemistry Section operates under an approved QA program and
procedures. A contract is in place with a qualified vendor for specialized radiological
analysis of samples on an as-needed basis. Vendors are selected in accordance with
the requirements of the LIPA QA Manual, Appendix N (LIPA922)

3.6 General Survey Plar

The Termination Survey 1s implemented at the individual survey unit leve:. Three
categories or types of survey units have been established: 1) structures, which include
building interiors, 2) plant systems and 3) outdoor areas. These categories combine
sui €} units into groups with similar physical characteristics. The Survey is planned
for measurements to be taken for each survey unit independently. The measurement
intensity of each survey unit is based upon its classification as affected or unaffected
Due to the large scope of the Termination Survey and the requirement thal some
survey activities be conducted in parallel with decommissioning work, a systematic
approach is necessary. Further, it is essential that key interiaces between Ssurvey

activities and other decommissioning work activities be identified
The Termination Survey planning and implementation process for each survey v
involves the following steps: 1) initial classification; 2) history file preparation an
classification review: 3) tumover for Termination Survey, 4) walidown; §) survey
design; 6) preparation of modification packages (primarily for plant systems surveys),
7) preparation of work requests and scheduling; R®) preparation of final survey
structions; 9) physical support activities such as erection of scaffoiding, system
tagout and systun breaches for system surveys, 10) performance of the survey; and
11) post survey restoration and control of surveyed areas (isolation of systems afier
These are described in the following paragraphs

survey completion)

3.6.1 Initia! Classification

The initial classification of the facility into “affected” and "unaffected” areas
provides an overall planning basis for the Termination Survey. It was
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conducted using results from the Shoreham Site Characterization Program
(LILCO90a) and the recommendations of experienced Shoreham personnel
using the classification criteria contained in Appendix A, Survey Design
Guidelines. The classification status of all survey units is maintained in the
Termination Survey Classification Description, which is controlled by a
procedure of the same title,

3.6.2 History File Preparation

The history file is a compilation, in a standardized format, which summarizes
the operational and radiologics’ history of each survey unit included in the
Termination Survey. Preparation of the history file involves review of the
system description, plant operating records, the Shoreham Characterization
Report (LILCO90a), radiological surveys and other relevant informatic.

Specific operating history which could affect the radiological status is sought
in this review. The purpose of this process is to provide a substantive basis for
the survey unit classification, and hence the level of intensity of the
Termination Survey.

The history file contains a summary description of the survey uni(. For system
history files, it identifies the interfacing piping systems and summarizes
relevant operational data. Relevant operationa! data includes operating
lineups to radiocactive systems, and other events which could affect the
radiological status. Simiarly, for structures and outdoor areas, the radiation
use hisiory (if any) is summarized.

Possible outcomes of the review are: the initial classification is verified, or it
1s modified 10 reflect the more thorough evaluation. Additionally, the review
may suggest specific areas of a structure or components ~f a system which
should be highlighted in the final survey. The review and conclusions are
documented in a checklist. The history file also identifies the sources of
information used. It may contain summaries, excerpts or complete documents
which are useful for survey design. The system history file and its preparation
are described in a Termination Survey procedure.

3.6.3 Tumover for Termination Survey

Prior to acceptance of a survey unit (structure, system or outdoor area) for
the Termination Survey, a number of conditions must be satisfied.
Decommissioning  activities are completed, all tools are removed,
housekeeping and area cleanup is completed, decontamination of affected
structural areas and system residual components is completed and verified by
operational radiological surveys,and scaffolding needed to be left in place for
Termination Survey is identified. Radiological surveys verifying the status of
the area, if a structure, and remaining system components, if a system, are
provided to the Termination Survey Section. Tumover and control of systems,

3.4
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structures and outside areas is controlled by a Termination Survey procedure.

3.6.4 Walkdown

The walkdown is a key activity in the preparation of the survey design. For
systems, it includes review of system flow diagrams &nd piping drawings, and
physical walkdown of the system. Structures and outdoor areas are also
physically walked down. A principal objective is to assess the physical scope
of the survey unit and to identify potential breakdown into subunits. Special
access needs are identified. Potential support requirements for conduct of
surveys are identified, such as scaffolding, component  disassembly,
interference removal, engineering modifications, electrical tagout and system
alignment to provide access for surveys. Safety concerns, such as access 1o
confined spaces, high walls, and ceilings, are identified and resolved. It is
noted that for survey units involved with decommissioning activities, the
walkdown is best completed when the final configuration is kn wn, usually
near or after the completion of decommissioning work. Early information is
available through Decommissioning work packages and material takeoff lists
and drawings.

3.6.5 Survey Design

The survey design results in the identification of the locations (gnd blocks,
sysiem components) to be surveyed and the type of radiological measurement
or sample to be collected at each location. The design is based upon the
guidelines in Appendix A. The design of the survey for individual survey units
1s prepared in accordance with a Termination Survey procedure.

3.6.6 Engineering

Once the survey design is prepared, engineering review and support
requirements are developed. In the rare instances where engineering
modifications are required for surveys, the modification packages are prepared
and the design review implemented through approved engineening procedures.

3.6.7 Work Planning and Scheduling

Upon completion of any required engineering review, the physical
madifications are specified. Field work is implemented via the Maintenance
Work Request (MWR) process. The MWRs identify all components which
require opening, identify all modifications, indicate restoration requirements
and indicate whether a system is to be isolated or returned to service, The
MWR process is also used to initiate support work and tagouts necessary for
surveys of structural and outdoor survey units. The survey unit support work
is then placed upon the Project work schedule for performance.
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3.6.8 Survey Instructions

The survey instructions are provided to the Lead HP technician assigned
responsibility for the specified survey unit. They specify the number and type
of radiological measurements to be taken at each location or component
identified in the survey design. The instructions identify smear sansples and
other szanjies to be collected. The survey instructions identify those survey
points  (components or other specified locations) where QC verification
surveys are required. The survey instructions are prepared by the designated
Termination Survey Radiological Engineer in accordance with a Termination
Survey procedure,

3.69 Field Suppont

The MWR identifies each component or survey location requiring support
work and tagouts. In cases where special surveys are required such as
components, embedded piping, or large tanks which are classified as affected,
other preparation work may be required. This may include gridding of large
tanks once access is provided and safety precautions have been satisfied.

3.6.10 Survey Mezasurements

Termination Survey measurements are conducted in accordance with
Termination Survey procedures and the specific survey instructions for the
survey unit. The measurements include surface scans, direct measurements of
surface contamination, smear samples for removable surface contamination
and gamma exposure rale measurements. The measurements are discussed in
Section 4.0. Prior to conducting the survey, a walkdown is conducted by the
cognizant Termination Survey Radiological Engineer and the Lead HP
technician to verify the survey locations and the details of the instructions.

3.6.11 Restoration and lsolation
a. Systems

After survey measurements have been taken, reviewed and approved,
and QC verification survey measurements have been completed in
system survey units, the system is restored and components are
replaced as specified in the MWR. If indicated in the MWR, the
system is isolated to protect against recontamination. Isolation and
control of plant systems after Termination Survey is performed under
a specific approved procedure,

It is noted that many plant support and service systems will be
retuned  to service after completion of Termination Survey
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measurements. Examples are: compressed air, heating and cooling,
ventilation and fire protection. Vhen a system is required to remain
in service, administrative controls will be used to

possibility of system contamination. These include, but are not limi
o, surveillance activities to ensure that the system is not aligned or
operated in a manner which could compromise Termination Survey
results.

b. Structures and Outdoor Areas

After measurements are completed in structures and outdoor areas,
each area is posted and access is controlled to prevent or minimize
possible contamination. This is controlled by an approved station
procedure.

Quality Assurance

3.7.1General Provisions

As indicated in the LIPA Decommissioning Plan and in the Termination
Survey Program, quality assurance for the Termination Survey is subject to the
provisions of the Decommissioning Program Quality Assurance Manual
(LIPAS2a). In addition, the Termination Survey Program itself has established
quality control measures as an integral part of the program. Principal
measures established to meet quality objectives are:

# Selection and Training of Personnel

Qualification requirements and responsibilities are established for key
personnel performing Termination Survey tasks. A technician trating
and qualification program has been established which includes
classroom training and job-functional training. Training and
quaiification records are maintained on all technicians selected for the
Termination Survey.

b. Instrumentation Selection, Calibration aad Operation

An evaluation and testing program was conducted 1o select radiat. -
detection instrumentation for the Survey. Instrument calibration is
performed either under approved SNPS calibration procedures using
calibration sources traceable to the National Institute of Standards and
Technology (NIST), or by qualified vendors with the results traceable
W NIST. Measurements are performed using approved written
procedures for each instrument. Control of instruments is established
by an instrument control procedure.
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¢. Survey Documentation

Each Termination Survey measurement is identified by date,
instrument, technician, location, type of measurement, and mode of
instrument operation,

d. Quali'y Control - Verification

Replicate measurements are performed independently on a selected
sampie of survey measurements on an ongoing basis.

e. Written Procedures

All Termination Survey tasks which are essential to survey data quality
are controlled by procedures reviewed by the LIPA Site Review
Committee.

f. Mockup of Procedures and Processes

Dry runs and mockups are performed to test principal procedures and
methods prior to implementation in the field.

g. Chain of Custody
Written procedures establish responsibility for custody of samples and
survey data between the point of measurement or collection until final
results are obtained.

h. Records Management

Generation, handling and storage of Termination Survey design aud
data packeges is controlled by an approved procedure.

i. Data Management Software

Computer programs generated for processing of Survey measurement
data shall be tested and verified.

j. Independent Review of Survey Resuits

The release record of each survey unit is given independent review
prior to acceptance for final management approval,

k. Control of Surveyed Areas and Systems
Admimstrative, (i.e.,procedural) and physical controls are established
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on areas and systems 10 minimize the possibility of contamination
subsequent to the survey.

1. Control of Vendor Supplied Services

Essential services, such as instrument calibration and laboratory sample
analysis, will be procured only from qualified vendors, in accordance
with an approved procedure whose internal QA programs are subject
to LIPA audit,

3.7.2 Termination Snrvey Quality Control Procedure

A Termination Survey Quality Control procedure controls essential quality
assurance activities not addressed in other procedures. These include:

b.

f.

3.8 Schedule

conduct of QC replicate sampling measurements,

routine verification of survey measurement data prior to
acceptance for data processing,

control charts for individual instruments,
testing of computer data calculation programs,

validation of historical operational survey data used as final
survey data,

documentation of surveys, and

custody of instruments, samples and measurement data.

The Termination Survey detailed schedule is maintained within the Project Schedule
by the Project Controls Division of the Finance and Administration Department and
the Work Planning Section of the Operation and Maintenance Department.

The Termination Survey is scheduled to be completed in several major phases which
encompass distinct portions of the facility. Upon completion of each phase the
release records will be compiled and the survey units covered will be available for
NRC verification surveys. All except the final phase of the Survey are scheduled for
completion by October 1, 1993, with the final phase to be completed following
removal of the irradiated fuel from the facility. The current schedule date for
completion of fuel removal is April 1994,
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3.9 Survey Repornt

Upon completion of the survey measurements, processing of the resultant data, and
evaluadon of the results, a final report will be prepared for submission (o the
Nuclear Regulatory Commission. This report wil' meet the intent of Regulatory
Guide 1.86 (USAEC74) for final survey reporting. The Final Report will follow the
guidance of Draft NUREG/CR-5849 (BE92) regarding content. The Report is
described in Section 6.0. Interim reports will be submitted for the major survey
phases as discussed above.
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4.0  Survey Plan and Procedures

4.1  General

The design approach of the Shoreham Termination Survey is considerably affectad
by the final configuration of the facility, which is largely intact with t.. majority of
equipment left in place. The Reactor, Turbine and Ra“waste Buildings contain over
200 equipment rooms. These rooms contain approximately 80 plant piping systems
and the majority of the systems occupy multiple rooms.

The majority of the survey effort is confined to the areas contained within the
Reactor and Radwaste Buildings and those areas in the Turbine Duilding where
radioactive materials were handled. These are classified as affected areas. The
remainder of the areas within the scope of _he survey are classified as unaffected. All
radioactive material handling, movement and storage on the site has been controlled
under approved procedures. No detectable ectivity of SNPS origin has been detected
on the site grounds or environs following extensive measurements of site soil and
outdoor surfaces in the Site Characterization Program (LILCO90a) and in the REMP
program prior 1o, during, and subsequent to Shoreham operation. The Survey Plan
and procedures are designed accordingly, to focus on remaining plant structures and
systems in the affected areas. Instrumentation has been selected and measurement
procedures developed to detect and measure surface contamination levels (primarily
Co-60) and gamma exposure levels in these affected areas.

4.2  Instrumentation

Radiation detection and measurement instrumentation for the Termination Survey
has been selected to provide reliable operation and adequate  sensitivity to
demonstrate attainment of the release criteria. An evaluation has been conducted of
instruments and detectors produced by several manufacturers. Detectors have been
selected based upon detection sensitivity, operating characteristics and expected
performance in the field under conditions of use. The detectors selected and their
detection characteristics are summarized in this Section. Recording instruments
(survey meters) for use with these dstectors have also been evaluated.
Instrumentation to be used for gamma exposure rate measurements and special
purpose measurements is also described.

4.2.1 Instrument Description

The principal instruments selecied for Termination Survey measurements are
identified in Table 4.1, Termination Survey Instrument Summary. The
detectors used for total surface contamination monitoring will be for the most
part operated with data logging survey meters. Several instruments have been
selected for special purpose measurements. A portable gamma spectrometer
has been obrained for use in the Termination Survey. It can distinguish
between plant-derived residual activity and natural background source
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contributions o measured levels, This capability will be of value if
unexplained high levels or other anomalies are encountered. A portable radon
monitor wili be utilized to evaluate building radon concentration effects on

gamma background levels, if necessary.
4.2.2 Detection Sensitivity

The detection sensitivity of the detectors selected for surface contamination

measurements has been evaluated. These results are summarized in Table 4.2,
Detector Sensitivities. The minimum detectable activities are calculated using
equation 4.1, The miaimum detectable activity, or MDA, is dependent on
several factors: detector efficiency, background count rate, counting times for
background and for background plus source count. The results are shown for
the principal instruments used for teta-gamma direct surface measurements.

Smear counters for measurement of removable surface activity, of modern
design (anti-coincidence low-background), have nominal beta-gamma MDAs
of approximately 100 dpm/100 cm’ and alpha MDAs of approximately

20 dpm/100 cm’ The gamma exposure rate measurement instrument

sensitivities in the normal modes of operation are:

Pressurized ion chamber: | WR/hr
Bicron nucro Rem meter: 2 -3 urem/hr.

The detection sensitivity of the pressurized ion chamber can be lowered, if
necessary, by using the device in the integration mode,
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Table 4.1

Termination Survey Insirument Summary

Purpose Type Manufacturer Detector Measurement
Description Units
(Window area
and density)
Direct GM Pancake LND, WB) and 15.5 em’ wrea counts per
Surface others (2 mg/em’ ) minute (cpm)
Beta-Gamma | Hand beld Aptec 126 cm’ area cpm
Direct large area GM (7 mg/cm’ )
Surface
- Hand held Apte 252 em’ wea cpm
large area GM (7 mg/em? )
. Floor Monitor Aptec 756 cm’ area cpm
large area GM 3 detectors
(7 mg/cm’)
Alpha Direct | ZnS Scint Eberline 59 cm’ area cpm
Surface (0.5 mg/em?)
Removable Gas flow Canberra, 25.5 cm’ area cpm
surface proportional Tennelec thin window
Beta-Gamma | (low bkg.)
Removable Gas flow Canberra, 25.5 om’ area cpm
surface alpha | proportional Tennelec thin window
Gamma Pressurized Reuter Stokes 8 liter sphere uRMr
exposure rate | lon Chamber
Gamma dose | Scint Bicron 1 in. plast. urem/hr
rate detector scintillator
Multi-purpose | Data-logging Eberline multiple detector-
survey meters dependent
¢ Background | Porable grmma | Canberra 3 in. Nal cpm
and special spectromexer scintillator
measurements
Radon levels | Radon monitor | Niton solid state pCi/l or
working level
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Window Area
(em’)

Efficiency’
(4 x cpm/dpm)

(cpm)

MDA*

(dpm/100 em?)

Aptec GM
[100 em?)

Aptec GM
[$12 em?)

Aptec
Floor Mon.
(512 em?)

Pancake GM
[15 em?)

126

15.5

0.04
(0.02)

0.06
(0.06)

0.08
(0.05)

0.07
(0.03)

120

230

Blv

26

550
(1100)

500
(500)

1150
(1150)

950
(2200)

e Calibration sources used for these efficiencies are National Institute of Standards &
Technology (NIST) traceable. The sources consist of Co-60 uniformly deposited on a
surface of the area indicated within the brackets | ).

2. The efficiency is determined by counting the source with the detector in a fixed position
atone cm from the source. Efficiencies shown in parentheses are *scanning® efficiencies
obtained by moving the detector at | to 1.5 in./sec over the source.

3. Instrument backgrounds are determined by a 30 minute count.

4. Instrument MDA are calculated using equation 4.1 and the appropriate efficiency, fixed
or scanning. Scanning MDAs are shown in parentheses.
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The minimum detectable activity for surface beta-gamma measurements is
estimated using the following equation:'

(4.1)

where: k = Coefficient from the Normal frequency distribution for the
assigned level of significance (assumes probabilities of type
I and type 11 errors are equal),

§ = Sample (plus background) count rate (cpm),
B = Background count rate (cpm),

L, = Sample count time (minutes),

L = Background count time (minutes), and

E = Instrument detection efficiency, corrected for detector area,
cpm/(dpm/100 em?).

The MDAs shown in Table 4.2 are calculated at the two sigma level, ie., k = 2
(approximately 98 % confidence level). As discussed in the Table 4.2 footnotes,
these MDAs represent detection sensitivities under static conditions with fixed
geometries. For scanning type surveys, the detection sensitivity is reduced.
Threshold or practical detection limits have been empincally determined for each
detector used in the scanning mode. This was done via a series of measurements in
a scanning mode whereby the detector was passed over calibrated sources of various
dimensions at an established scanning speed 1o determine an effective scanning
“efficiency®. The scanning MDAs were then calculated using equation 4.1 with the
scanning efficiency substituted for E, the efficiency term. These results are shown
in Table 4.2 as the values in parentheses.

4.2.3 Calibration and Maintenance

Instruments and detectors used in the Termination Survey will be calibrated and
maintained at Shoreham NucleowSuﬁonlcoordinngSuﬁon
procedures. Detectors for surface beta-gamma measurements are calibrated using
NIST traceable Co-60 sources. Specialized instruments, for example, the pressurized
ion chamber, are calibrated by the vendors.

L —

' Minimum detectable activity derivations vary somewhat in the literature. The formula
used here is similar to the method repoted in NCRP Report No. 58.(NCRP 85).
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Survey Plar

4 3.1 Classificatio

lu» Il SUrvey ur 15 \l.x‘.\.“t\“ INlo one I'\f two strata which ld(f:j,](\ (‘."L?i unit as
»

“

flected” or “unaffected”. Units identified as affected have a possibility of
containing residual contamination and those identified as unaffected have a very low
probability of residual contamination. Classification of individual survey units is
based on the site characterization study (LILCO90a) and the history of radioactive
matenals involvement or potential for contamination of the survey unit. Criteria for

classincaton of survey units are given in Appendix A
.

Lndading consists of dividing areas to be surveved into regular subdivisions for the

purposes of 1y § rvey 10cations and 1or use as g ides {or sCanning surveys
I f I¢ the t Of prescnbed sampling plans, whether random o1
sysiemaluc, gnading provides a means of selecting individual measurement locations
Mapping is vsed to document measurement locations. Detailed guidance for gndding
15 containad in Appendix A. Figure 4.1 shows gnid placement in a structural survey
hed as affected (an equipment room). Placement of gNads in structures is
direcied by a specif lern p n Survey Work Instructior
‘; ¢ { ) !
Ll maps are used 1or survey des En and W document the measurement locations
j - S ! B ng Termination Survey Grid Map, shows a
typical gnd map of a stru al survey unit. It shows the floor and wal 5 up o two
meters. This mag entlied as the base map for the survey unit. Additonal gnda
! De prepare for subut as needed to plan and document surveys of
auib
4 N

Gnds are uniquely identified by an ID code or number. The numbenng convention

10 stant at the reference location and proceed sequentially west to east numbering
cach ow on the floor from south o north in a conunuing sequence. Gnds are
numbered in sequence for each subunit similarly as described for the floor
numbering. An individual grid block has a unique identification code as determined
Dy its survey unit (or subunit) ID and the number of the gnd block within that unit
I'he numbering convention is illustrated in Figure 4

N

5§ Survey '\1.1; ¢

survey maps are prepared to document the details of survey measurements 1n
S

L«

CiIrcumstances where ),"v; naps are not praci

rvey maps are typically prepared
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o document detailed surveys of piping and systen components.” These may b
prepared by the technician who performs the survey. or may he specially prepared
Dy direction of ]("" naton Survey be‘.h"‘l'}'l.d‘ lf;if-(‘("‘ for detalled SUrveys of

con ;\‘,_1 components
4 f ‘s "‘o 4 \ a
LN ! ¢ Y e 8 1 bt s '8 wwihin (78 l|’, ' | n '
a .. X ! E UL } i I ;r(y“p\..v £ 1N
Appendix A, Sca g surveys are periormed Lo screen large areas efficiently and
{ U suriace “ontamur n “hot spots®, 1.¢ localized areas above three Ome
the 5,000 dpm/ 100 em’ average fixed plus removable surface contamination releass
criterion lit
+ Surface A Mi reImu
’ ‘ L ol 11 f
. A ! § § ADre X A ;> sfructure thi
) o re . M § b et 3" ,\' I,(A id" Né ‘
( ha afie adir face a I wable surface
1
. ~ ! L f ‘.‘
{ CX % { W It eCied ! \ Yy O ENn guiael L are
’ { £ mes ' Str It and
{ ¥r a . ) wi pny Ally pOSSidie 10 locate an instrumnes
J ex PO ! > { 1S are ¢ taxe I
. } X I o disCus n >cuo 4 4
"’
i
A { 0! "\‘.‘,:'v' X A
A ) W > } W I W C L% U lermination saurvey if a
conla _alon eve or sp OCCUrs, or survey measurements indicate outdoor areas
I elevaled acuvity above applicable release criteria limits. Soi samples will be
coliecied and analyzed 1n accordance with approved Environmental Sampling
'» | W 3
wid be rex & u Syile COMpONes and equ pment exteno surfaces are
idex e survey of the structural survey unit in which they reside T'he
npone ENor surtaces are surveyed in the survey of the system survey unit to
n u COMmMponer bel ng vEeyY ma of individua components may thus be
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4.3.10 Special Sampling and Measurements
a. Sampling of Sediment and Loose Material

Samples of loose paint, dust or other sediment are collected for laboratory
analysis as part o/ biased sampling and measurements. Such samples may be
ollected in drain receptacles, sumps, and other catchments in affected areas
Selected storm drain catchments may be sampled in accessible locations on

the site. These samples are qualitatively analyzed by gamma spectroscopy for
- . ! :
Co-60

b. Embedded Piping Surveys

Specialized measurements will be taken to demonstrate that normally
inaccessible piping, ¢.g., embedded piping is below the release limits for
surface contamination. This includes the use of calibrated detectors extended
runs in a controlled manner and the use of location encoding and

lisition equipment (o document the measurements

Background Level Determinatior
44,1 General Requirements

dackgrounds are established for each type of instrument to be vsed for suriace

\\.'?."‘ “!“L‘v"‘l' C.‘!Vl."

gamma exposure rale measurements Surface contamination
measurements include total surface beta-gamma and alpha, and removable surface
beta-gamma and alpha. Gamma exposure rale measurements require determination
of the gamma background response of detectors at one meter from surfaces. The
background responses of the pressunized ion chamber and microrem instruments
must be determined. In addition, backgrounds are determined for specialized
detectors and detector systerns. These include: large area detectors for floor
monitoring, detectors for surveying piping interiors (multiple GM and Nal
scintillators) and scintillation detectors used as area scanners

4.4.2 Objectives of Background Determinations

The objectives of background determinations for Shoreham Decommussioning
Termination Survey measurements are to

a. establish the reference background mean values for each type of
instrument-detector used in the Survey,

Samples with detectable Co-60 will be further evaluated by taking direct
surface beta-gamma measurements for comparison with the applicable lhimuts

for surface contamination from Table 3.1,if remediation cannot be reasonably
accomplished
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b. assess the variability in background responses for principal detectors under
different applications and conditions of use; and

¢. determine the need for correction factors or special measurements to
establish the background for Termination Survey measurements in specific
locations.

4.4.3 Background Measurenients

Several locations have been identified which will be used to obtain measurement data
for establishing backgrounds for each type of measurement. For direct surface and
gamma exposure rales, several buildings have been identified which are of similar
construction to SNPS facilities (reinforced concrete). These are in the vicinity, but
not involved with Shoreham operations or having any history of radicactive materials
use. One on-site building, the Colt Diesel Generator building, will be used due to
its similanity in construction to the Reactor, Radwaste and Turbine Buildings.
Several off-site buildings have been identified which contain reinforced concrete
construction. Principal candidates are: a fire house, a post office and a school in the
Shoreham-Wading River community. Background determinations for each type of
Termination Survey measurement will be performed as described below.

a. Direct Surface Beta-gamma Measurements

To determine background for direct surface beta-gamma measurements, a
senies of counts of at least one minute duration will be taken in sequence.
The counts are  accumulated by a scaler in the preset time accumulation
made. At least two locations within each selected building will be measured.

Outdoor background measurements will be performed on types of surfaces
where beta-gamma surface measurments may be taken in the Termination
Survey. These include concrete pads, loading docks, pavement, roofs and
HVAC exhausts. A protocol similar to that described above will be used.

b. Direct Surface Alpha Measurements

The background response of alpha survey instruments is small in companson
with the response when contamination is present. Background means,
standard deviations and standard ervors of the mean will be established in at
least two locations in each of the buildings selected.

¢. Removable Surface Beta-gamma Measurements
Background determinations of beta-gamma smear counters are made by

taking a series of counts of a blank smear. Background determination is
performed in accordance with an approved procedure.
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d. Removable Surface Alpha Measurements

The alpha background count rate in smear counter proportional detectors 1s
also very low. Mean values, standard deviation and standard errors of the

mean will be determined from the data obtained using an approved
procedure

e. Gamma Exposure Rale Measurements

A Reuter-Stokes pressurized jon chamber is used 1o establish gamma dose
rate background characteristics at the Shorcharn site for purposes of
demonstrating that residual contamination levels are below 5 uR/hr above
background (measured at one meter). It is used as the reference instrument
for establishing the uR response of portable microrem meters. The latter are
used for the bulk of the Termination Survey gamma exposure rate
measurements. A series of repeat measurements will be taken at vanous
elevations in the buildings selected for the background study

A reference value for the outdoor gamma cxposure rate has been established
for the Shoreham site. It is based upon a senes of pressurized ion chamber
measurements taken one meter above the ground surface prior (o the startup
of the Shoreham reactor. The established mean value is 8.3 uR/hr, with a
standard error of the mean of 0.5 uR/hr (EG&GS4). A senes of outdoor
measurements will be taken with a pressurized 1on chamber in the vicinity of
the Shoreham site t¢ confirm or update this result, as the case may be

A senies of paired measurements using the pressurized ion chamber and
microrem meters will be performed to establish a correlation between the
microrem meters and the pressurized ion chamber. A regression analysis
will be pe~formed to establish a *correction factor® for converting microrem
measurements o uR/hr units

f. Specialized Measurements

It has been observed that detector background is affected when detectors are
inserted inside massive components or within piping embedded in concrete
This is parucularly noticeable when Nal detectors are used. Thus it will be
necessary either 10 provide a mockup of an embedded pipe, for example, or
to develop empincal correction factors for backgrounds when surveying such
equipment. To this end, a senes of background measurements will be
performed in embadded piping and in large components which can be
ascertained to be free of radioactive contamination

Documentation And Control of Background Measurements

Background measurements are collected and recorded in accordance with a
Termination Survey procedure
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4.5  Sample Analysis

As indicated in Section 3.5, an in-depth sample analysis capability is available for the
Termination Survey. Routine samples of sediment, paint chips and debris will be
Qualitatively evaluated for the presence of Co-60 via gamma spectroscopy. The need for
additional sampling and analysis will be detsrmined on the basis of this initial evaluation.
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5.0 Data Interpretation

All measurements will e converted to the appropriate units for compa:ison with release
criteria hmitvaluu Surface activity measurements will be converted to units of dpm per
100 cm? Gamma dose rate measurements will be converted to exposure rate units of uR/hr
and the background value will be subtracted to obtain net exposure rate. These calculations
will be performed nsing eguations given in Section 8.0 of draft NUREG/CR-5849 (BE92).

-~ Average values for each survey unit (and/or subunit) will be compared with the release

citeria values. Confidence intervals will be estimated for mean values of each survey unit
(and/or subunit) at the 95% confidence level.

5.1

Conversion of Measurements to Reporting Units
5.1.1 Direct Measurements - Total Surface Activity

Measure® ients of surface contamination activity are converted from observed
Eross counts per minute to net activity concentration by subtracting the
background counting rate for the instrument and correcting the net count rate
for geometry and efficiency to obtain results i dpm/100 em? units.

5.1.2 Removable Contamination Measurements

Measurements of removable surfaoe activity are converted from gross count
rate to units of net dpm/100 em by subtracting the background count rate of
the smear counting detector and correcting the net count rate for dewctor
geometry and efficiency.

5.1.3 Gamama Exposure Rate Measurements

Most of the gamma rield measurements are taken with microrem meters. A
correction factor will be applied to each reading to convert to units of uR/hr,
as discussed in paragraph 4.4.3.e. The gamma exposure rate background is
then subtracted from the gross wR/hr value to obtain net exposure rate in
units of uR/hr.
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Comparison With Release Criteria Limits

The method outlined below will be used to demonstrate attainment of the
release cniteria limits

5.2.1 Attainment of Release Criteria for Surface Contamination
a. Average Surface Fixed plus Removable Contamination

Individual measurements Do not exceed 15,000dpm/100 em®
(contaminated area not o exceed
100 em?)

Populatio random sampling Upper limit of confidence interval *

for the mean value is below

5000 dpm/100 em?

If individual measurements »re all
below 5000 dpm/100cm *,  the
crnilenion 1S attane”

b. Removable urtace Contaminatior
Do not exceed 1000 dpm/100 em*

Upper limit of confidence interval
for the mean value is below
1000 dpm/100 ¢n

If individual measurements are all
below 1000  dpm/100cm *,  the

)

crnitenion 1s attained

A population for Termination Survey purposes, refers to a survey unit (or subunit if
so specified). More preciscly, a population represents the collection of all possible
values of a parameter, e.g.,iotal surface contamination. being measured through a
sample of its members

The confidence interval is calculated using Normal statistics at the 95 percent confidence

level with alpha = 0.05. Alpha denotes the probability of falsely concluding that the limit
has been attained, that is, the probability of a type 1 error (MA90)
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§2.2 Atainment of 5 microR per hour Cnitenon

Individual measurements Net exposure rale does not exceed

10w/

Fopulatior random Ssampiing Upper limit of the confidence interval for
the mean nel exposure rale does not
exceed S ‘AR hr

Populatiof bilased sampling All individual net exposure rates are less
than 10 wR/hr and the mean 15 less thas
S uR/ht

‘ ! Eva ) {f Soil Sample Results
S ¢ M contaminatio from Shorenan operations has nol been detecled
in the Site Charactenization Study (LILCO90a), or in the REMP Program, it
is believed to be unlikely that detectable contaminatior will be found in the
- column on the site in the Termination Survey. As there 18 no Limit or
critenion  for residual contaminauos in soil for release of the site for
urrestricted  use. soil radicactivity  concentration measurements  will be
compared to REMP MDAS and histon al REMP measurement result range:
for individua WOLOTX For gamma emitters where no REMP data exists, a
the case of Co-6) 1n 8O results below 1.OpLCUgm average concentrabon
in the top 15 ¢ 0! the sO olumn will be considered to be below levels
parat 10 the reiecas ! surface contaminat ’

The guideline value of 1.0pCi/gm 'n soil is applied 1o the total concentration

|

produce gamma emitting radionuclides
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6.0 Report

o the Nuclear Regulatory Commission. This report will meet the intent of Regulatory
Guide 1.86 (USAEC74) for final survey reporting. The report will follow the guidance of
draft NUREG/CR-5849 (BE92) regarding content.

‘ Upon compietion of the Termination Survey, a final report will be prepared for submission

6.1 Topical Outline
The Final Report will address the following topics. The report will provide adequate
data and discussion of each topic to meet the intent of NUREG/CR-5849 (BE92).A
detailed outline of the report is contained in the Termination Survey Program
Description. (LIPA92).

a. Background

b. Site Description

2

. Facility Description

o

. Operating History

"

. Decommissioning Activities

-

. Termination Survey Procedures

’. |

. Survey Findings
h. Summary

6.2 Reporting of Survey Findings
6.2.1 Summary

Measurement results will be reported at severs] levels of detail. A summary
of the measurement results and overall conclusions showing that the facility
meels the release criteria will be provided. A tabular data summary will show
the results for each major category of survey unit: structures, outdoor areas
and plant systems. This tabulation wili identify the number of survey units, the
number of measurements of each type: total surface beta-gamma, total surface
alpha, removable surface beta-gamma and removable surface alpha activity
concentration; and gamma exposure rate. Average values of surface
contamination in units of dpm/100 cm’ and upper limits of confidence
intervals about the mean will be compared to the release criteria surface
activity limits in Table 3.1. A summary of gamma exposure rate
measurements will present a similar treatment showing that the mean value
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is less than § microR/hr above the background value,

6.2.2 Summary Dat. Reporting for Each Survey Unit

For each survey unit, (and/or subunit) the number of measurements and the
upper limit of the confidence interval about the mean (at the 95 % confidence
level) will be reported in tabular form. These wiil be reported in units of
dpm/100 em’ for each type of measurement: total surface beta-gamma, total
surface alpha, removable surface beta-gamma and removable surface alpha
activity concentration. Gamma exposure rate measurement results will be
reported showing the number of measurements and upper limit of the
confidence interval abeut the mean (at the 95 % confidence level) for each
survey unit, (and/or subunit). The release limit value for each type of
measurement  will be shown on the report.

Results of sampling .neasurements, e.g., sediment, paint, concrete, other
debris will be reported for each survey unit,

Any portions of individual survey units not meeting release criteria will be
remediated. The Final Report will identify all such areas and will report the
prior and ;ost remediation measurement results.

6.2.3 Detailed Data Reporting

The results of each measurement taken in the Termination Survey will be
tabulated. Due to the volume, these data will not be included in the final
repoit, but will be available as an attachment, Table 6.1 shows an example of
a typical format for individual measurement tabulations for a structural survey
unit. Results of alpha activity measurements will be reported in a similar
format for those survey units where alpha measurements are tsken, Tables of
similar format will be reported for systems and outdoor survey units,



Table 6.1

Report Date: 31-Aug-92 Termination Survey Detal! Data Report - Structures Pg 1ot4
Survey Unit ID TBO14  Building: Turbine Elev. 16 1. Survey Date: B/24/92
Name *A* RFPT Rm. Subunit: ﬂoou lnd M walls M No 'rlovm
instrument Type  [Fi Mon. |GM LAD X
Instrument ID 1132666 | 142310
Det. area (sq om) 756 120
EN.(or corr fact) 0.06 004 | 5; -
Ik cpm or uR/hr) 810 120

total bou-ggm
lloot 10____point_|surfscan| gopm |dpm/100om2]|  gepm 100cm2| wRemvhr | uR/hr
F1 1 sal 122 82.7 1.3 08 40 -1.3
F4 2 sat 114 -158 8 2 23 30 ~29
F7 3 sat 118 ~-54 8 08 09 30 -29
F11 4 sat 129 2337 51 89 30 -29
F12 5 sat 122 56.3 a3 61 50 03
F1§ 6 sat 121 154 22 28 60 18
F21 7 sal 113 ~1738 04 “1.1 40 -13
F24 8 sat 129 216 8 18 18 57 13
F31 e sat 122 621 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>