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1 .O Introduction 

This report contains the final status surveys (FSS) of the Fuel Pool and 'Trunsfer Canal 
within the J N -  I H Building lociited at thc Columbus Closure Project (CCP). 1425 Plain 
City/Gcorgcsville Rood State Route 142 East. West Jefferson. 01 I 43 162. Finnl status 
surveys bvere conducted according to the guidance presented the , \~f~itrii(rlJ~r Conducting 
Srrrveys in Siipport o/Licetise 'lhrniinotiurt. NUREGKR-5849 ( N U  REWCR-5849) and 
the Hadiolo~icni ('harocterizririon rrnd Find Stotics Plon.for I3trrrclii~ Coiirtiihus 
Laboratories Decomnrissioning Project, West Jefferson Sitc. DD-97-02 (Final Status 
Plan) (Battelle, 2000). Thc final status surveys ;;ere conducted during April 2005 of the 
area encompassing the JN- I U Fuel Pool floor and wal l  surfaces from the tloor up 12 
meters (grid designators A through L) and the Transfer Canal lloor and M ~ I  surfaccs 
from the floor up IO meters (grid designators A through J). Included arc' both the Fuel 
Pool Inside and Outside Sumps. 

The intent of this tinal status survey report is to pro\*ide a complete and unambiguous 
record of the radiological status of'thc JN- I B Fuel f'ool. Transfer Canal. and both the 
Inside and Outside Sumps. Sufficient information and data is provided to ciiablc an 
independent re-creation and evaluation at some future date of both the survey activities 
and the rcportcd results for tlicsc areas. Information in this report is :~lso avaihblc in 
refcrcnccci technical basis documents. final status survey plans and proccdurcs. and the 
Bmeile Alc.irroriiil Instiiirte C'uiirrrrbiis Operations. Deconraiissioniri~ l ' lw LID-93- I 9 
(DM I Ilccotnmissioning I'lan). and reporting and quality assurance proccdurcs. 

To the cxtent practicable. this tinal status sunrep report is prcsuntcd w i t h  minimal 
information incorporated by reference. The report has been generated Ibllowing the 
comprchcnsive. annotated outlinc presented in Chapter 9 of NUREG-5849 (ORAU. 
1992). 

1. I Background 

On April 16. 1933. Rhll. acting through what is now its Rsttellc Columbus Operations 
( K O ) ,  entered into Contract No. W-7405-ENG-92 with the Manhattan Lnginccring 
District to perlorm atomic energy research and development (K&l l )  activitics. BCO 
performed nuclear materials research and development at privatcly-owncd facilities for 
the Manhattan Enginccring District and its successor agencies - the Atomic Energy 
Commission (AEC). the Energy Research and Development Agency (I<KDA). and the 
Department of Energy (DOE). Research and development contintied un t i l  1988 (Rattelle. 
2003). 

The UCO facilities at the King Avenue Site. Columbus, Ohio. and thc Wcst JelTcrson 
North ( W J N )  and South (WJS) Sites. West Jefferson. Ohio, became partially 
radiologically contaminated as a result o f  the R&D activities. Deco~ltan~i~latio~i of the 
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King Avenue and Wcst Jcfferson South (WJS) Sites have been completed and activities 
continue at the M'JN site. The DOE. as the successor to the AEC and the Government's 
earlier work. is thc agreed party with predominant liability and responsibility for 
decontaminalion and dcconiniissioning (D&D) of thc BCO facilities (I3attellc. 2003). 
The Assistant Sccretary for Nuclear Energy of the DOE accepted the dccontaminatioii 
and decommissioning (D&D) of the WJN into the DOE's Surplus Facilities Management 
Program as a major project (DOE, 1986). The DOE is the agency funding arid managing 
the cleanup of the WJN (Rartelle. 2003). However. the site is not a DOE-owned facility. 

BM1 holds US. Nuclear Regulatory Commission (NRC) license number SNM-7. BMl 
has continually opcratcd and conducted D&D activities in full compliance with this NRC 
license. Tlic H M I  Decommissioning Plan for the WJN site does not serve as a 
declaration to tcrniinate SNM-7. but establish the criteria for pcrt'orming D&D acti\.ities. 
The end goal o f  the BMl Decommissioning Plan is to rsach unrestricted use conditions 
for the site (Battclle, 2003). 

The DOE has contractcd ECC&E2 Closure Services. 1.1.C (Closure Services) to safely 
remove DOE radioactive materials and contamination from WJN site. Kcniovitl of  
radioactive inaterial \vi11 be to levels allowing future use of thc site without radiological 
restrictions iis described in the RiMl Decommissioning Plan. Closure Scrviccs has 
conducted characreriyalion and final status surveys of the JN- 1 R Fuel Pool. Transfer 
Canal. and Imth thc Inside and Outside Sumps to demonstrate that these arcas are 
available for unrestricted release. 
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2.0 Site Description 

Created in 1984. the Battelle Columbus Decommissioning Project (BCLDP) is a 
remediation project that included nine buildings at the King Avenue site and six at the 
WSN site. The CCP is the sticcessor of the RCL,DP. The WJN site has two remaining 
permanent structures (nuclear research facility JN-1 B. and the Well House). %\,era1 
outfalls, filter beds. and wells are also located at the site. 

2. f Facility Descripfion 

The oldest and most contaminated building in the Nuclear Sciences Area is the Hot Cell 
Building (JN- I ). This building began operation in I955 and was used until 1988 for 
nuclear research studies. Work conducted there included evaluations of both power and 
research reactor fuels: post-irradiation examination of fissile. control rod. source, and 
structurat materials and components: and examination of irradiation surveillance 
capsules. In addition, the facility has been the site of radiation source encapsulation and 
physical and mechanical property studies of irradiated materials and structures. 

The JN- 1 B Fuel Pool and Transfer Canal are concrete structures located in the f ligh Bay 
of JN-I. Previously. the Fuel Pool and Transfer Canal were used to store nuclear 
material for research and dcvelopment purposes. These areas have been emptied as part 
of the ongoing decommissioning activities of the facility and the steel liner has been 
removed. Several decontamination and dismantlement activities have been perfonned 
leaving these areas in a stable configuration. 

The concrete pool walls are 20 feet wide on all sides and are approximately 50 feet deep 
from the top of the parapet to the pool floor. The concrete wall thickness ranges from 1 
foot 8 inches to 2 feet 2 inches. The concrete floor is 2 feet to 2 feet 3 inches thick. The 
Transfer Canal is located on the southwest corner of the Fuel Pool wall. running 4 feet 
wide and 1 I fcct long by 50 feet deep. See Figure 3. 

Located along the south-east corner of the Fuel Pool are 2 monitoring sumps. the Outside 
and the Inside sumps. The Outside sump collects water migrating from outside of the 
external structure of the Fuel Pool (basically ground water migration). The Outside 
Sump is connectcd to a perinietcr drain that runs along the outside perimeter of the Fuel 
Pool and Transfer Canal structures. Historically, water samples collected from the 
Outside Sump have not shown detectable amounts of licensed radioactive material. The 
Outside Sump is an 8 inch schedule 80 steel pipe that runs 50 feet vertically through the 
inside of a Fuel Pool structural caisson and extends 8 feet below the Fuel Pool floor. See 
Figure 6. The Outside Sump remains intact arid operational. 

The Inside Sump collects water migrating outside of the Fuel Pool Stainless Steel Liner 
and concretc sub floor (both previously removed), yet inside of the Fuel Pool inner 
structure. The Inside Sump was connected to a perforated drain pipe that was removed 
and ran along thc inside perimeter of the Fuel Pool. The Inside Sump is an 8 inch 
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schedule 80 steel pipe that miis 50 feet vertically through the insidc of the second Fuel 
Pool structural caisson, extending 8 feet below the floor of the Fuel Pool floor. See 
Figure 5 .  Analytical results of water collected from the Inside Sump have historically 
indicated minor levels (just above ellluent release limits) of radioactive material. 
Remaining components of the Inside Sump include the 50 foot vertical 8 inch schedule 
80 steel pipe and a single remaining 4 inch diameter, 4 foot long horizontal section. 

Two classitications of areas arc uscd in NUREG-5849 and are termed affected or 
unaffected. These classifications are defined as (NRC. 1992): 

Af'fected Areas: Areas that have potential radioactive contamination (based on 
plant operating history) or known radioactive contamination (based on past or 
preliminary radiological surveillance). This would normally include areas where 
radioactive materials were used and stored. where records indicate spills or other 
unusual occurrences that could have resulted in spread of contamination, and 
where radioactive niatcrials were buried. Areas immediately surrounding or 
adjacent to locations wherc radioactive materials were used, stored. or buried are 
included in this classification because of the potential for inadvcrtcnt spread of  
contaminat ion. 

Unaffected Areas: All areas not classified as affected. These areas are not 
expected to contain residual radioactivity, based on knowledge of site history and 
previous information. 

The IN- I complex is considered Category 2 Affected Areas due to the documented 
historical use of nuclear and radioactive materials and contamination detected during the 
scoping siirveys. Category 2 buildings exhibit high radiation fields and extensive 
contamination in hot cell areas and lower levels of contamination in operatins areas 
throughout the building. Additionally. the BMI Decommissioning Plan identifies these 
areas as a baseline facility requiring decontamination and decommissioning as part of the 
license tcrmination (Rattelle, 2003). 
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3.0 Decommissioning Activities 

3. f DecommissConing Objective 

l'hc JN-I €3 Fuel Pool. Transfer Canal, and both the Outside and Inside Sumps are 
considered to be affccted. baseline areas. Baseline areas have been spccilically idcntifiecl 
in the BM I Decommissioning Plan as cshibiting residual radioactive contamination. The 
objective of the final status survey performed in the JN- 1 B Fuel Pool. Transfer Canal. 
and 2 associated sumps is to statistically demonstrate that the decontamination activities 
were successful and the area encompassing the JN- I B Fuel Pool floor and wall surfaces 
from the floor up 12 meters (grid designators A through I.). the Transfer Canal floor and 
wall surfaces from the tloor up  I O  meters (grid designators A through J).  and both tlie 
Inside and Outside sumps Froiii :I point I 2  meters above the Fuel Pool Iloor. are available 
for unrestrictcd release. Structural components outside these parameters will be removed 
during the JN-I B building demolition and packaged as low level waste. See F iy re  4. 

Table I prcsciits tlie surface rcloase criteria as detailed in [I[>-93-02 I k v .  0, "Surface 
Release Criteria Technical Basis I)ocument." (Battclle, 1993A). 

At completioii ofthcse activitics, the areas encompassing thc JN-I B f:uel Pool lloor and 
wall surfaces liom ttic tloor up 12 meters (grid designators A through I.). the Transfer 
Canal floor arid nail surfaces from the floor up 10 meters (grid designators A through J). 
and both thc Inside and Outsidc Sumps. from a poitit 12 meters abovc the Fuel Pool floor. 
will be backfilled with a self compacting material (i.e. fly ash. concrete. grout. etc). 

Final Charactcrimtion and Final Status Survey Rcport for the IN-IB Fucl Pool. 1mnsli.r Canal, arid Sunips 
June 16, 2006 Ibision I 

Page IO 



4.0 Final Status Survey Procedures 

The CS Charactcrization Team conducted the final status survey of the IN- 1 €3 Fuel Pool, 
Transfer Canal. and 2 associated sumps according to the Final Status Plan (Bartellc. 
2000). CS Characterization Teams performed final status surveys under Work 
Instruction 2 130 (Closure Services. 2005). 

The planning and implementation of the final status survey of the facility surface for 
baseline areas adhered to the requirements the Final Status Plan (Battelle. 2000). 

4.1 Survey Parameters for the Fuel Pool and Transfer Canal 

The Final Status Plan requires that grid systems be established for structure baseline areas 
(Rattelle. 2000). The JN-I B Fuel Pool and Transfer Canal characterization and final 
status survey grid system comprised of one square mctcr ( 1  m x 1 in) grids in the structure. 
Figure 3 presents the JN- 1 R Fuel Pool and Transfer Canal grids and alpha numeric 
identifier for each. 

Direct and indirect surveys were performed within each grid as rcquircd by thc Final 
Status Plan. $5. I .3 (Banelle. 2000). The Characterization Tcanl scanncd 100 pcrccnt of 
the areas encompassing the JN-IS Fuel Pool floor and wall surfaces from the floor up 12 
mcters (grid designators A through L) and the Transfer Canal floor and wall surfaces 
from the floor up IO meters (grid designators A through J). Scanning surveys includcd 
alpha and beta measurements of all accessible surfaces. Static one-minute readings wcre 
performcd in a grid if scan siirvcy readings indicated a net activity above the Decision 
Level Value (DLV). Section 4.3 of this report discusses the DLV in furthcr detail. 

The grid systcni established during characterization was used for the final status surveys. 
Grids in the JN-I B Fuel Pool and Transfer Canal wcrc divided into three catr_gories: 
designated. adjacent. and non-designated. Designated grids are grids in which 
contaminalion was detected during the characterization process and were marked for 
decontaniination and/or grids that wcre inacccssible during characteriation. Adjacent 
grids were grids that border a designated grid. The remaining grids arc considcrcd non- 
designatcd. Final Status surveys encompassed scanning surveys of all designated. 
adjaccnt. and non-designated grids. 

A population statistical survey was conducted for the floors and the wall surfaces within 
thc M- 1 R Fuel Pool and Transfer Canal as required by $5.3.3 of the Final Status Plan 
(Battellc. 2000). Population surveys are those grouped surface activity measurenients 
that are performed at randomly and systematically selected locations. Surface activity 
measurements arc performed for a 1 -minute. static count, using a largc arca ( 1  80 cm’) gas 
proportional detector. This method provides detection efficiencies well below the 
guideline level. Population surveys were performed in all grids. 
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4.2 Survey Parameters for the Inside and Outside Sumps 

Direct and indirect surveys were perfornicd within the Inside and Outsidc Sumps. The 
Characterization Team performed static 1 -minute rcadings of the Inside and Outside Sumps 
using a two inch by two inch sodium iodide detector. I he detector was sleeved and lo\vered 
into the sumps. Static I -minute readings were taken at 2.5 foot increincnts until the bottom of 
the sump \vas reached. A comparison was performed brhveen the Outside Sump, which 
historically is clean and free froni radioactive material, to results ofthe Inside Sump. Given the 
history and lack of finding any detectable amounts of radioactivity. thc I -minute static 
measurements collected from the outside base of  the fuel pool to 4.5 meters belou-grade within 
the Outside Sump, represent what is expected to be hackground b e l s  for this typc of  steel 
piping embedded tvithin a concrete column and placed into 50 feet of soil. The portion of thc 
Outside Sump from the surface to 4.52 mcters below surface grade hiis removed during the 
excavation o f  the building foundation and associalcd helow-grade infjastructure. A statistical 
analysis of the static readings. including Chauvenet‘s Criterion. was performed for each sump. 
Additionally. thc results of the Inside Sump tvere then compared to the Outside Sump to 
establish the fact that they both contain less than detection level amounts of radioactivity. See 
Tables 9 and IO. 

.. 

Liquid and smear samples were also collected from the Insidc and Outsidc Sumps located 
in Building I N - I B  and used for additional evaluation purposes. All smear results were 
less than the instrument MDA. See Tables 1 1  and I 2  for liquid sainple results. 

4.3 BackgrountWaseline Levels Identified 

Thc Characterization Team performed a background survey in support ofthe 
characterization and final status survcy for the .IN-I B Fuel Pool and Transfer Canal. The 
background survey was conducted within Building JN-6 Tor alpha f beta and alpha 
integratcd measuremcrits for each building material type. Building J N - 6  was constructed 
during the same time period and of similar materials as Huildirig J N -  I .  Additionally. the 
final status survey perrormed for Building h - 6  supported the unrestricted releasc of the 
facility (Closure S e n k s .  2004). Building material types sclccted for the background 
survey included: 

- Concrete block wall. 
- 
- 
- thick 

Concrctc forms & Concrete floor. 
LONAM (steel. window frames, building components)l aiid 

Background surveys were performed in the same maiinor and with the same 
instrumentation uscd during the chnractorization and final status survey of the JN- 1 H Fuel 
Pool and Transfer Canal. 

A decision lcvcl value (DLV) was calculated to pcrmit the field identification of surfaces 
requiring additional radiological measurcrnents. Decision level valucs were calculatcd 
using thc following equation (Battellc. 2000). 
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w hc re : 
:blip = mean background value (cpm) 
MDA = 

M D A  values wcrc calculated using the following equation: 

mininium detectable activity (cpm). 

whcrc: 
Cbkg = standard dei.iation of background vnluc. 

4.4 Major Contaminanfs Identified 

Existing monitoring data and historical information available for Building JN- 1 indicates 
that contamination consists of fission and activation products. The radioactive substances 
which have been identified in JN- I includc clzsium- I37 (Cs-137). cobalt-60 (Co-60). 
americium-24 1 (Am-24 I ). strontium-90 (Sr-90). plutonium-238 ( Pu-238). plutonium-239 
(Pu-239). plutonium-240 (Pu-240). plutonium-24 I (Pu-241). and a tkw other individual 
nuclides. Cs- 137, CO-60. Am-24 1 ,  l’u-24 I .  and 5 - 9 0  arc thc prominent isotopcs present. 
The niorc restrictive surfxc contamination limits associated with Sr-90 ( 1  .OOO 
dpm/100cm2. total tisctl plus removable) and Pu-230 ( I  00 dpdlO0cm2 total fiscd plus 
removable). shoun in Table I ,  were applied to the characterization and final status survey 
for the JN-1 B Fuel Pool and Transfer Canal. 

Additional radioanalytical sampling was performed in the JN- I B Fucl Pool lnsidc Sump. 
specitically for Sr-90 activity. No Sr-90 activity w a s  detected. SCC ‘I’nble 12. 

4.5 Guidelines Established 

Table 1 presents thc surface contamination guidelines applied for thc JN- I B Fucl Pool 
and Transfer Canal. l’hcse criteria arc provided by 1)OE Order 5400.5 ”Radiation 
Protection of the Public and Environment,” which rclkrence Regulalory Guide 1.86. 
DOE Order 5400.5 does not define the release levels for nuclides such as transuranics, 
Ra-226 and Th-230; thercfore the CCP adoptsd thc guidance of Rcgulatory Guide I .86. 

The more restrictive surface contaniinalion limits associated with Sr-90. and Pu-239. 
were applied to the characterization and final status survey for total tixed plus rernovnblt: 
and rcrnoval contamination for alpha + beta measiireiiients for the JN- 1 R Fuel Pool and 
Transfer Canal surfaces. Additional radioanalytical sampling Isas performed in the JN- 
1B Fuel Pool Inside Sump specifically Tor Sr-90. Sr-90 was not dctected. See Tablc 12. 
Givcn this, the survcy data by Nal analysis \rill be conipared to Table 1 values for beta- 
gamma ernitters (radionuclides with dccoy modes othcr than alpha emission or 
spontaticous fission) of5.000 dpm/100cm2 average and 15.000 dpm/I 00 cm’ maximum. 
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Exposure rates were compared to the mean background limit listed in  DD-97-02, Rev. 0. 
The calculated mean background exposure rate and the 95 percent confidence intervals 
used for the CCP grounds are 8 * 2 pR/hr. 

5.0 Equipment and Procedures 

5.1 Equipment 

Direct reading gas proportional survey instruments sensitive to alpha and beta radiation 
are used to monitor facility surt’aces for residual radioactive materials. Ludlum Model 
43-20 gas proportional detectors (1 80 square centinierers (cm2) detection areas) with 
Ebcrline ESP-? meters werc used to scan all building surfaces. The 180 cm2 detector was 
used for all static measuremcnts for the determination of residual radioactivity levels. P- 
IO gas was supplied via a continuous fccd to the detectors. Thin. flat plate thorium-230 
and techniciurn-99 (Tc-99) sources traceable to the National Institute of Standards and 
Technology (NlST) per requirements of ANSI-N323a. “Radiation Protection 
Instrumentation Test and Calibration” were used to calibrate the gas proportional 
instruments for alpha and beta detection, respectively (ANSI, 1997). Tc-99 Mas used as 
the calibration source in accordance with Section 1.2.2 of ANSI-N323A which statcs “the 
detector shall be calibrated wi th  an energy that is less than or similar to beta energies in 
the field.’‘ (ANSI. 1997) The average beta energy of Tc-99 is 85 KeV. with the average 
energies of CO-60. Cs-137, and Sr-90 being 95. 156, and I96 KeV. respectively. 

Other instrumentation used in the support of the tinal status survey includes: 
e 

e 

e 

a 

5.2 

Ludluin Model I 9  Exposure Rate Meter to perform gamma radiation 
measurements 
Ludlum Model 44- 10 two-inch by nvo-inch sodium iodide dctectors with Eberline 
ESP-2 mcters were used to perform static 1 -minute readings within the Inside and 
Outside Sumps. 
VMS based Canberra Procoiirit data acquisition system in conjunction with high 
purity germanium detectors for gamma spectroscopy of concretc samples. 
l‘ennelcc Model LBS 100 Siinultaneous Alpha and Beta Gas Proportional Counter 
to count smear sainples 

Minim urn Detectable Activities 

Minimum detectable activities (MDAs) are determined utilizing the data collected for 
each surface material. Thc following equation is used to calculate the MDA: 

3 + (4.65 * uhlg ) 

E f l * T * G  
MD.4 = 

where: 

q , k g  = standard deviation of background value = ,/countshkg 
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Eff = efticiency of detector 
1’ 

C; 

timc in minutes 

gcometry = 

- - 
active probc area in cm’ 

100 
- - 

’The MDA for large, wide area sources was calculated assuming the radioactive sourcc 
remained under the detector approximately one minute, allowing the MDA for widc-area 
source scan surveys to approach the MDA reported for a static survey. The M D A  for a 
wide-area source, for alpha and beta emitters, was calculated at 260 disintegrations per 
minute per 100 square centimeters (dpd100 crn’) and 18.5 dpm/lOO cm2. for alpha only. 
l’hc M D A  for scans involving point sources werc calculated by evaluating the time a 
p o i n t  source remaincd undcr the detection area. given a worst-casc brick background. An 
MDA for ;i point source configuration during a scan sunley for alpha and beta emitters 
was calculated as I600 dpin/l 00 cm’ and 28 I dpm/lOO cm2, for alpha only. Attachmcnt 
A details the method for cdculating the MDA. 

5.3 Procedures 

The characterization Team was I’ormally trained and qualified to applicable proccdurcs 
prior to the initiation of the characterization and final status surveys. Documentation of 
training is maintained by CCP Project Ibxords. 

Thc following plans and proccclures wcre utilized for the surveys: 
DI)-93- 19. Rcv. 5 

DI 1-97-02, Rev. 0 

SC-OP-002. Rev. 0 

SC-OP-004. Rev. 0 

SC-OP-007. Re\. 0 

SC’-OP-O IO. Kw. 0 

Dccommissioning Plan, 13attelle Memorial lnstitute Columbus 
Operat ions 
Radiological Charac~erization and Final Status Plan for UCLDI’ 
West Jefferson Site 
Facility Post-Decontamination Final Status Survcy for Ihselinc 
Arcas 
Radioactive Contamination Monitoring Requirements Ihr Facility 
Surfxe Characterization 
Bascline Reference Values for Facility Radiological 
Characterixation Surveys 
Establishing a Surface Reference Grid for Walls. Floors. and 
Ceilings for a Detailed Characterization Sunrey - 

SC-SP-004.2, Rev. 3 MilnLlal and Mechanical Collection of Surface and Subsurfice Soil 
Sainplcs i n  Support of Site Charactcrization 

SC-SP-006. Rev. 3 Sampling Sedimcnt and Sludge for Chemical and Radiological 
Characterization 

SC-SP-0 15. Rev. 1 Sampling Special Materials for Characterization 
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6.0 Survey Findings 

6.1 Exposure Rate Surveys 

The calculated mean background exposure rate and the 95 percent contidence intervals 
used for the CCP grounds are 8 f 2 p R h .  The exposure rate readings for each 
appropriate ;ma are prescntctl in Table 6 for the Fuel Pool and Table 8 Ihr the Transfer 
Canal. T h e  csposure rate rcadings were individually compared to the mcan background 
value of 8 f 2 pR/hr in order to show compliance with the background relcasc criterion 
(exposure ratc surveys milst hc less than 13 pRhr to be compliant). The average one 
incter ineasurcment was 8.3  IiR/hr. tlic iiiinimum incasurement was 7 pRAir and the 
inasimum measurement \viis I O  p Whr. see Tables 5 through 8. Additionally. once 
survey. sampling, and backfilling have been completed, CS \\ill perfonn additional 
exposure rate measurements (uR/hr) at one meter above the top of the backfilled marcrial. 

6.2 Sampling of the Inside and Outside Sumps 

Liquid and sniear samples wcrc collected from the Inside and Outside Sutnps locarcd in 
Building JN- I B. Analysis ofthe liquid and smear samples have shoivn no radionuclides 
detected above the associated MDA. Additional Sr-90 analysis was performed on a sample 
collected from within the inside sump. Sr-90 was not detected. Liquid analytical results are 
found in Tables I I and 12. 

6.3 Scanning and Fixed Measurements 

6.3.1 Scanning and Fixed Measurements of the Fuel Pool and Transfer 
Canal 

Final status suncys for total (fixed and removable) were less than the release criteria 
dctined in T h l c  1 .  

Tiibles 5 through 8 prescnt the static. scan, and removable survey results ofthe Fuel 1’001 
aud Transfer Canal. Nuincrical values in the tables represent residual activities and w r e  
computed 3s follows: 

W here : 
C, = Gross counts (counts/l80 cm’) 
Cb = Mean value of background counts (counts/l 80 cni’) 
T = count time (inin) [one minute count time is standard] 
Eff = average instrunlent efficiency 
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Count rates for both wide area (greater than the probe area of 180 cm’) and point (less 
than the probe area of I80 cm’) sourccs were normalized to 100 cm’ through this 
equation. Utilizing the equation confirms that a11 wide-arca sourccs met the 1 .000 
d p d 1 0 0  cm’ release criteria. Point sources, if identified. \vere also subject to the 
normalizing cquation. Therefore. activities for point sources was limited to I600 
dpm/I 00 an2. beta-gamma. which is well below the beta-gamma relcase criteria for ”hot 
spots” of 3.000 d p d  IO0 cni2. 

Locat ion 

Areas where measurements exceed thc decision level value (DLV). prccise identification 
of the area and additional data collection is required. Furthcr data collcction includes: 
(a) a static alpha-plus-beta mcasurement. (b) a static alpha-only measurement. and (c) a 
smear sample. In these areas, i t  is Closure Services currcnt practicc to decontaminate the 
area to bclow 1000 dpm/ 1 00 cm2. 

Total Alpha + Beta Activity in d p d l  OOcrn’ 
Averaee I Minimum 1 Maximum 

The following summarizes thc alpha + beta scanning and integrated measurement survc) s 
obtained for the JN- I B Fuel Pool and ‘Transfer Canal. A total of 396 survey grids wcre 
scanned. static measurements and smears were collccted in all 396 survey gridb. The 
results of these surveys are summarized below. 

Fuel Pool Scanning - Walls 
Fuel Pool Static - Walls 

I-.uel Pool Scanning - Floor 
Fuel Pool Static - Floor 

Transfer Canal Scanning - Walls 
Transfer Canal Static - Walls 

89.80 -405.25 736.30 
-70.61 -505.77 768.45 
62.20 -296.80 584.09 

- 132.09 .-ID. I 3  718.7 1 
30.65 -4 I 7. I 9 775.68 
-338.76 -563.97 88.38 

I ‘Transfer Canal Static - Floor I - 185. I9 I -23 1.48 
I Transfer Canal Scannine - Floor I 63.42 I -96.44 I 249-48 I 

- I 5  1.52 

CS Characterization Tcanis and  dccontarnination support personnel performed rcpcared 
survey and decon efforts. Upon completion of thc initial effort, thc final status surve>s 
wcre pcrfonned with additional remediation as an integratcd effort. ‘Hiis \\‘as largc.1) diic 
to space limitations and access limitations of personnel into areas above a two meter 
elevation. Initial decon efforts included the use of concrete surface scabblcrs and 
reciprocating drill motors with chisel bits, ventilation control. and pressure wash efforts. 
Remedial dccon efTorts included the use ofHEPA vacuum assistod scabbler units. Final 
status survcys for total (fixed and removable) were less than the release criteria defincd in 
lable I .  

6.3.2 Fixed Measurements of the Inside and Outside Sumps 

Static I-minute readings of  h c  Inside and Outside Sumps were pcrtbrnieci with a two 
inch by t w . 0  inch sodium iodide detector. The detector was sleeved and lowercd into thc 
sumps. Static 1 -minute readings were taken at 2.5 foot increments unt i l  the bottom of the 
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sump. or the water level, was reached. Results of the survey or both sumps indicate a 
uniform distribution of residual radioactivity. Additionally, a comparison between the 
Outside Sump. which historically is clean and free from radioactive material, to results of 
the Inside Sump, indicates similar activity readings. The 1 -minute static measurements 
obtained within the Outside Sump may represent and establish what is expected to be 
background levels within steel piping embedded inside the concrete column and placed 
into 50 feet of soil. This assertion is  supported by the historical use of the Outside Sump 
and non-detectable levels from water samples collected from the sump. A statistical 
analysis of the static readings, including Chauvenet's Criterion. was performed for each 
sump. Additionally, the results of the Inside Sump were then coniparcd to the Outside 
Sump to establish the fact that thcy both contain no dctcctable amounts o f  radioactivip. 
See Tables 9 and I O .  

Final status surveys using a hvo inch by two inch sodium iodide detector indicated 
consistent background levels within both the Inside and Outside Sumps. C S  
Characterization Teams identified 22 locations out of 22 locations within the lnside Sump 
Vertical line and 8 within the Inside Sump Horizontal line that indicated levels above the 
release criteria. The following details the 30 locations. initial survey results, 
decontamination methods performed by D&D Crews, and the results of the post- 
decontamination surveys. Survey results are in kcpm. The survey "I.ocation" and 
"Depth into Line" is the physical description of the affected area. "Material" refers to the 
type of material which was contaminated. The decontamination method "h'ire Brush'' 
refers to the use of a combination acid wash, detergent wash and a stiff bristle wire brush 
aggressively scrubbing thc sump interior surfaces. Sec Table 3 for a discussion on the 
horizontal line. 
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Vertical Line 45' Skel Pipe 7.8 Wire Brush 
Vertical Line 47.5' Steel Pipe 27.6 Wire Brush 
Vertical Line 50' Steel Pipe 29.3 Wire hush 
Vertical Line 52.5' Steel Pipe 27.7 Wire Brush 
Vertical Line 54' Steel Pipe 108 Wire Brush 
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7.0 Conclusions 

l 'hc characterization and linal status survey results dcmonstrate that tlic radiological 
endpoint criteria objectives of  the NRC-approved Decommissioning Plan have bceii riirt 
for the arcas nddrcssed by this effort, mattelle. 2003) The scanniiig and the intcgrated 
mcasurcments Ibr alpha + beta and the smcar survey results obtaincd from the area 
encompassing the JN- I H Fuel Pool floor and &-all surfaces from the floor up 12 iiie[crs 
(grid designators A through I,) and the Transfer Canal floor and wall surfaces from the 
floor up I O  meters (grid designators A through J). are reported as concentrations less than 
those listed in Table 1.  Results of the survey and a statistical analysis performed within 
the Inside and Outside Sumps indicate a uniform distribution of residual radioactivity that 
is at or below the establishcd background and has met the release criteria. 
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FIGURE 1 - SITE MAP 
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FIGURE 2 - JN-lB MAP 
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FIGURE 3 - JN-1B FUEL POOL AND TRANSFER CANAL GRID M A P  
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JN-1B Fuel Pool 
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Pool - South WnU 
Pool - N o d  WIl l  

Pool - W a l  wall 

4 - *+  

NOTE: 
o Grid designations were 

continuous around all 1 walls of 
the Fucl Pool. Wherc i t  appears 
small grid scctions esist on the 
walls, the remaining portion i s  
pari ofthe grid on an adjacent 
wall. 
Small sections extending outside 
a grid perimeter on the floor 
were incorporated into the 
adjacent grid. 
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JN-1 B Transfer Canal 
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continuous around all 4 W ~ ~ I S  o f  
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appears small grid sections exist 
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portion is pan of the grid on an 
adjacent wall. 

3 Small sections extending outside 
a grid perimeter on the floor 
were incorporated inlo the 
adjacent grid. 
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FIGURE 5 - JN-lB INSIDE S U M P  MAP 
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FIGURE 6 - JN-1B OUTSIDE S U M P  MAP 
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TABLE 1 
SURFACE CONTAMINATION GUIDELINES FOR BCLDP 

Rndionuclides "' . 
Allowable Total Residual Surface Contamination 

( d p d 1 0 0  crn*)(I) 
I I 

Average "A 

Reserved Transuranics. I - 125. I - 129. Ka-226. Ac-227. 
Maximum (-' Removable ('" 

Reserved Reserved 

( I '  .As used in this table, dpm (disintegrations per minute) mcans the rate of emission by radioactive 
niateriid as determined by correcting thc counts per minutc measured by an appropriate dctcctor for 
background, efficiency, and geometric factors associated with the instrunientatioii. 

Ra-228, Th-218.1%-130. Pa-23 1 
Th-Katunl, Sr-90. 1 - 126, I - I3  I ,  I - 133, , Ra- 
223. Ra2Z-l. U-231. Th-232 
U-Natural. C-135. C-238, and associated decay 
producL alpha milters 
Beta-gamniii emittcrs (radionuclides with decay 
modes other than alpha emission or 
spontaneous fission) except Sr-90 and others 

'?' Where surface coniamination by both alpha-and beta-gamma-emitting radionuclides exists. the 
limits established for alpha-and beta-gamma-emitting radionuclides should apply independently. 

( 100)' (3 00 )* (20)' 
I .ooo 3,000 100 

5 .ooo 15.000 1,000 

5,000 I5.000 1,000 

I '" bleasurcments of average contamination should not be avcraged over an area o f  more than I in2 
For objccts o f  less surface area the average should be derived Tor each such object. I 

~ ~~ '" The average and maximum dose rates associated with surface contamination resulting from bcta- 
ganimn emitters should not exceed 0.2 inrad/hr and 1 .O mradnir.. respcctivcly, at I cm. 

Is' Thc masimum contamination level applies to an area of not more than 100 cin'. 

'fhc ariiount of removable matcrial per 100 cm'ofsurfacc wca should be clrtcnnined by wiping mid 
areii of that size with dry filter or soft absorbent paper, applying moderate prcssure. and nwiisuriiig 
thc amount of radioactive material on the wiping an approprialc instrument of known efficicncy. 
When removable contamination on objects orsurface area less than 100 cm2 is  determined, the 
activity per unit area should be based on he actual area and the entire surface should be wiped. 1 1  is 
not nccessary to use wiping techniques to measure removable contamination levels if direct scan 
surveys indicate that the total residual surkce contaminaiion levels are within the limits for 
removihlc contamination. 

"' 

('I T h i s  category of radionuclides includes mixed fission producb. including the Sr-90 which has been 
sepantcd from the other fission products or mixtures where the Sr-90 has becn enriched. 

Regulatory Guide 1.86 
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TABLE 2 

JN-1B INSIDE S U M P  VERTICAL SECTION (Nd) PROBE READINGS 

Floor 

Boirom of 
Sump 
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TABLE 3 

JN-1B INSIDE SUMP HORIZONTAL SECTION (Nd) PROBE READINGS 

13otrorn o f  
Sump - -J4- 10.5 

30" 12.2 
36" 8.7 
41" 6.9 

Conversion from cpm to dpd100cm': 
Distance (in.) cpnir,ar cpmbkp 

I 7200 4350 
6 5000 4350 
12 4900 4350 
I8 5 500 4350 
24 10500 4350 
BO 11700 4350 
36 8700 4350 
12 6900 4350 

cp'nntl 
2850 
650 
550 
I I50 
6150 
7850 
4350 
2550 

dPm 
21265.63 
5078. I3 
4296.88 
8984.38 

18046.88 
61318.13 
33984.38 
1992 I .88 

dpmlcm' 
22.88 
2.22 
4.42 
9.23 

49.37 
63.02 
34.92 
20.47 

Avenge: 

dpni/l OOcm' 
2287.97 
52 I .82 
u I .54 
923.22 

4937.20 
630 I .96 
3492. I7 
2047. I 3  

2619.13 

cpm,,: 
dpm: 
dpndcm': 

Cplnlrrou - cpmw 
cpni,cl I cff. = cpmne, / 0. I28 
dpiir / 973.16 

Where; 973. I6 WilS calculated a~ ~OIIOWS: 
Pipe Diam (D): 4" 

Length of Pipe monilored (L): 
l/S Circumference (C): nl) n4 = 17.57 in 
I/S Surface Arm: 

I," (6" to either side of thc dctcctor center line) 

CL - I2.57( 12) = 150.84 in' = 972. I6 cm' 
dpm/IOOcm': dpdcm'  X 100 

Discussion: 
The above table was iiscd to convcrt 11ic Nal readings in to  units of dpm/ I OOcmz for comparison LO 

Table 1 values. As stated in Section 4.4 of this repon. additional radioanalytical sampling was 
performed in the JN- I B Fuel Pool lnsidc Sump specifically for Sr-90. Sr-90 ivas not detected. 
Given this, the above survey data by NaI analysis was compared to Table I valucs for beta-gamma 
cminers (radionuclides with decay modcs other than alpha emission or spontaneous fission) of 
5,000 d p d l  OOcni' average and 15,000 dpm/lOO cn? maxiinurn. As indicated. the average activity 
is 2.6 19.13 d p d l  OOcm') and thc maximum activity is 6.301.96 dpd100crn'. 130th values are 
below the relcasc criteria for beta-gnmiiia emitters per Table 1 .  
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TABLE 4 

JN-1B OUTSIDE SUMP (NaI) PROBE READINGS 

30 
32.5 
35 
37.5 
40 
12.5 
45 
47.5 

Floor 
I Distance I Reading 1 

3.49 
3.59 
3.99 
3.78 
3.95 
N/A* 

I 

4.9 1 I 

50 
52.5 

15 I 4.33 I 

1 

1 54 I N/A* I 
* Water Level - Unable to Survey 

Bot1om of 
Sump 
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TABLE 5 

JN-1B F'UEL POOL SCAN SURVEY RESULTS 
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CHARACTERIZATION SURVEY DATA SHEET 
SCAN SURVEY RESULTS 

AdBuildlng: JN - 1B 
Room: Fuel Pool 
Date: 04123105 



Ivm l~or lwr l9m I 3 IIPM’M I bza \IN Ivm 183 Izn.0 IvfN lob IV/N kC b’O4t- lor Iruo Im- lorc 
VW lvm lob IWZ ‘0 IVM lvm 6, Ivm I 9c loo0 for Iruo lo ILP? I40 lur 19w I 3 I I CM’M oza 













TABLE 6 

JN-1B FUEL POOL STATIC SURVEY RESULTS 
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CHARACTERIZATION SURVEY DATA SHEET 
STATIC SURVEY RESULTS 

Arsslt3ullding: JN - 18 
Room:Fuel Pool 
Dote: 04/22/05 - 01126/D5 













TABLE 7 

JN-1B TRANSFER CANAL SCAN SURVEY RESULTS 
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CHARACTERIZATION SURVEY DATA SHEET 
SCAN SURVEY RESULTS 

ArsdBullding: JN - 16 
Room: Transfer Cum1 
Date: W Z l I O S  - 04125105 



A M u l l d i n g :  JN - 18 
Room: Transfer Canal 
Date: 01121101 - 04/25/05 

CHARACTERIZATION SURVEY DATA SHEET 
SCAN SURVEY RESULTS 



TABLE 8 

JN-lB TRANSFER CANAL STATIC SURVEY RESULTS 
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TABLE 9 

CHAWENET’S CRITERION AND STATISTICAL ANALYSIS - JN-1B OUTSIDE 
SUMP 

Final Characterization and Final Status Survey Kcpon for the IN- I B Fuel Pool. Transfer Canal. and Sumps 
June 16,2006 Revision 1 



Chauvenet's Criterion and Statistical Analysis 

Building 
Meter ID 

Steel Pipe and 
JN-1B Area Outside Sump Surface Material Concrete 
191495 Probe ID GI93706 HPS# J28353 

'Chauveret's Low Erergy 
Survey Date I 3i3/2005 Cntenon 2 152 Survty Type Ganr-a 1N31i 

MOA N ''A 
DLV NtA 

Mean + 2 Sirpa 6 251 
Mean + 3 Sigma 7 202 

Survey BKG N'A 

' As per Exhfbi! 2. SC-OP-007 
* '  Water Level was at 37 5' and 40' Unable lo survey belorv this point 

Rar8ge (mean 4- 2 G). 2 45 to S 25 

Discussion: 

The 1-minute stat:c rneasuremants obtained within the Outside Sump may represent an3 establish wha: is sxpscted to 
be background lebels wthin steel piping embedded inside the concrete colJrnn and placed into 50 feet d soil Thms 
assertion is supported by the nistorical use of the Outside Sump and non ds:ec?able levels fror: water samcles 
collected from the sump A s!atistical analysis of the static readings including Chauvenel s Cmerion vias Ferf3rme3 
for each sump The lone outlier from the Chauvenet's critenon 7 5' is attributable to the locations proximity to forma 
drain lines frorr t h i  pool These lines will be removed at a later date and disposed of as low level waste 



TABLE 10 

CHAUVENET’S CRITERION AND STATISTICAL ANALYSIS - JN-1B INSIDE 
S U M P  
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Chauvenet's Criterion and Statistical Analysis 

Building 
Meter ID 

I I I I Steel Pipe and 
JN-18 A e a  Inside Sump Surface Matsrial Ccncrete 
19 1495 Probe ID 168575 H P S  J23416 

'Chauvenet's Lsw Energy 
2/25/2005 Survey Date I Criterion 2 278 Survey Type Ganqa  (Nal) 

Survey BKG 

Range (mean + I -  2 a) 2 28 to 5 50 

Discussion: 

The I-minute static measurements obtained within the OLtside Sunp may represent and establish what is expected to 
be background levels within steel piping embedded inside the con::& column and placed i n k  50 feet of so I This 
assertion is supported by the historical use of the Outside Sump and non-detecrable levels from flat€: sa.nples 
collected from the sump A statistical analysis of the static readings including Chauvenet s Criterion was performed 
for each sump Addmonally the results of the Inside Sump were then compared to the Outside S u m p  :o eSt2DlsSh tPe 
fact that tney both contain less than detection level amounts of radicactivity Tne lone outlier frcn :he Chauvenet s 
criterion. 47 5' is attributable to the location s proximity to the horizon!al sectrcn of the inner sumD 

Results cf the suwey of both sumps indicate a uniform distribution 3f residual radroactibity A co'llpsriso- bew5er ;he 
Outside Sump wrrch historically is clean and free from radioactive material to resdts of the lrside S,rrp ncicatss 
siwlar activity readings This is based on the mean and standard deviations The Outside Sump Mea.? 1s 4 3-49 
comparred to the Inside Sump mean of 3 891 The range of the Outside Sump is 2 45 to 6 25 a-d tt-e range of the 
Inside Sump is 2 28 to 5 50 Static readings from the Inside Sump are all w tPip :he range es:aclisned :or tPe Oatside 
s u v p  indicating a uniform distibu!ion 



TABLE 11 

JN-1B OUTSlDE S U M P  WATER SAMPLE ANALYTICAL RESULTS 
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JN-1B Outside SumD Water SamDle P 
lOCFR2O RL-05- 

Release 
Analytical Fraction of Limit Result 
Parameter Mix (uCilml) luCilml) 

- Fraction of 
l.OOOE+OO Limit 5.779E-02 

Cs-137 Ratioed to remaining Isotopes in JN Standard Isotopic 

nalvtical Results 
RL-05- RL-05- 

Result Result 
(uCilml) ( u Cilm I) 

3.060E-10 3.999E-10 
1.896E-09 2.477E-09 
2.512E-11 3.282E-11 
6.1 11 E 4 9  7.985E-09 
9.431 E-1 1 1.232E-10 
2.954E-10 3.860E-10 
3.792E-11 4.954E-11 
6.178E-11 8.073E-11 

5.483E-02 I 7.1 65E-02 
Mix where their contribution is ne! igable. 



TABLE 12 

JN-1B INSIDE S U M P  WATER SAMPLE ANALYTICAL RESULTS 
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Analytical r Parameter 

ll- 
cs-134 
CS-1 37* 
Eu-1 54 
Pu-238 
Pu-239 
Pu-240 
Pu-241 

Cs-137 Ratiot 
Mix where their 

Inside Sump Water Sample 
10CFRZO RL-05- 

T2C2 1171 

Mix I (uCilml) I (uCilmI) 
~ ~ 

1.719E-02 1.8fiE-09 200E-08 
~ 

1.06SE-01 3.00E-06 1 .136E-08 
I.JIIE-OJ 9.00E-07 1.506E-10 
3.43tE-0 1 1.00E-06 3.663E-08 
5.296E-03 7.00E-06 5.653E-10 
1.659E-02 2.00E-08 1.771 E-09 
2.129E-03 2.00E-08 2.273E-10 
3.47OE-03 2.00E-08 3.703E-10 
2.7R9E-0 1 1.00E-06 2.976E-08 
~ . ~ S J E - O I  5.00E-07 2.405E-08 

- 

Fraction of 
1.000E+00 Limit 3.287E-01 

j to remaining Isotopes in JN Standard Isotopic 
:ontribution is negligable. 

Sr-90 Analvtical Results 
Isotope I Result I MOA 1 RL-TP-035 11 



Attachment A 

Minimum Detectable Activity Calculations for a 
Ludlum Model 43-20 Detector and Eberline ESP-2 Meter 

The minimum detectable activity (MDA) for scanning an alpha/beta point source with 
instrument progression rate 01' 5 centimeters per sccond (cdsec)  is calculated using the 
following method: 

Given: 

Width of detector = 10 cm 
Area of detector - - I EO cm' 

IOcni 1 min 
5ct~t 1 sec 60 scc 

Time probe is above point (1') = *- = 0.033min 

Alpha/beta background (worst case brick) = 729 counts per minute (cpm) 

scanning background = 729 cpm x 0.033 min = 24.1 counts (c) 

efficiency of detector = 0.28 counts per disintegration (c/d) 

- 
cb - 
s h  = standard deviation ot'Ch = >cb = 4.91 

Eff = 

For a wide area alphabeta source. the M D A  would approach the static 1 minute count 
MDA: 

= 260dpdlOO cm' 3 + (4.65 * 27) 
I80 

itfDA + 
(0.28 * I * - 

100' 

The MDA fbr an alpha SOIII'CC' is  calculated using the same methodology. The following 
presents the calculation. 

Given: 

N'idth of detector = I O  cm 
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Area of detector - - 180 cm' 

I Ocni I min 
5011 1 sec 60 sec 

Time probc is above point (T) = * - = 0.033 rnin 

Alpha background = I counts per ininutc (cpm) 

scanning background = I cpm s 0.033 inin = 0.033 counts ( c )  
standard deviation ol'Cb= >ch = 0.18 

etkiency of dctector = 0.23 counts per disintegration (c/d) 

- 
c b  - 
sb - - 

Eff = 

= 28 I disintegrations pcr minute 3+(4.65*S ) 3+(1.65*0.18) 
I80 
IO0 

b =  MDA = 
.4 Eff " T  *- 
IO0 

(0.23 * 0.033 * -) 

For a wide area alpha/bcta sourcc. the MDA would approach the static I minute coiint 
MDA: 

I minute - - T 
Sb = ,/i&KZ =Ji = ~ c p m  

+(4-65 * ') = 18.5 dpndl00 CIN' 
A 

IO0 

MDA + 
(0.23 1 * -) 

Final Chanc~cr i~~ t ion  and Final St:iius Sumey Rcport for the JN- I B Fucl Pool. Transfer Canal, and Sumps 
lune 16,2006 Revision I 



ATTACHMENT B. 

Atdeptb Volumetric Concrete Sampling Performed in the JN-1B Fuel Pool and Transfer 
Canal 

This Attachment is prepared to document results of at-depth concrete volumetric samples collected 
from 36 systematically chosen locations within the JN-I B Fuel Pool and Transfer Canal. 
Additionally. this document is intended to demonstrate that the IN- 1 B structural integrity remained in 
tact and that there is no detectable evidence that any radioactivity has migrated outside the Fuel Pool 
andor  Transfer Canal structures. 

Attached and discussed below are results of  thc at-depth concrete volumetric saiiiples collected from 
36 systematically choscn location within the JN-I B Fuel Pool and Transfer Canal. This work was 
pcrformed in accordance tvith Work Instruction WI-2 130. Characterization trml Final Sicrtirs Sursey / 
Sunipling of ihe JN- I B Pool otic1 Trtrmfir Cmnl. 

Discussion: 

As supplemental inlbmiation to the Filial Status Survey process within the J N -  I I3 Fuel Pool and 
Transfer Canal. concrete volumetric snmples were collected and analyzed. See below Figures \vithin 
this Attachment for locations. Thc intent of these samples is to both verify that the structure 
maintained its designed integrity and that water and radioactive material had not migrated into or 
outside the pool structure. 

The planned volumetric concrete sampling required 4 basic steps. They include: I )  layout 1 mctcr x I 
meter grids over all surfaces from a point 14' below surface grade to the floors and including the 
floors. 2) layout the locations of each concrctc volumetric sample point. 3) perform a I -minute static 
direct count rate measurement at each sampling location. 3) and then collect a 0-6" concrete sample, 
roughly 80 grams. 

.- I h c  36 samples include: 16 samples on the pool walls, 5 samplcs on the pool Iloor. 8 samples on thc 
traiisfer canal walls. 2 samples on thc transfer canal floor and an additional 5 discretionary samples. Sec 
below Tables. \vitliiii this Attachment. Ihr sample results. 

Conclusion: 

The I minute static count rate measurcnwnt results were al l  bclow the surfiicc. rclease criteria found in 
DD-93-02. Szrrfnce Kdeme 7echnictrl lztrsis Doczraienl. All concrete volumetric samples were below 
thc volumetric releasc criteria found in l)U-93-03, Volrrriietric Keleccse Crireritr Technic01 Busis 
Uocrtment-for. the M'LDP. All Outsidc Sump samples have been analyzed arid found to be free of 
radioactive material. Provided this lack of' radioactive niaterial within or outside the Fuel Pool and 
Transfer Canal structures it is apparent that the Fuel Pool and Transfer Canal structural integrity 
remained in tact. 'I'herc is no evidence of radioactive material migrating outside these structures and 
thcrefore there is no clcar need to saniplc soils located outside these structures. 
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ATTACHXIEST B. 

JN-IB Fuel Pool 
Pool - F A 5 1  \\ all 



ATTACHMENT B. 

JN-I B Transfer Canal 

('anti1 - South \ \ a l l  Canal - \ o r f h  \\ a11 

4 
11' I' 

I 
+ N -  I L E G E S D :  



ATTACHMENT B. 

FPW C 3 K 1  and 

** Isoiwpcs detected. but k l o n  Rcleasc Criteria 
Indicaics no detcctablc liccnsed rnatcrial abwr MIM. 
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