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PARTIAL SITE RELWE AT TH INC. CE WINDSOR SITE 
WIND SO^, 

INTRODUCTION A&D SITE HISTORY 

Asea Brown Bovai Incorporated (ABB) has been decommissioning the Combustion E n p e r i n g  

(CE) Windsor Site in Windsor, Connecticut dmce 2001. A portion of the property has been 

prepared for release fiom Nuclear Regulatoq Comfnission (NRC) licensure (NRC License 

No. 06-00217-06). This request is refemd tb as tht ABB Partial Site Release PSR (ABB 2007)l. 

I 
The CE Windsor Site is located at 2000 ~ n g /  w Vd, Whdsor, in Hartford County, Comecticut 

and consists of approximately 613 acres. A ~ B  hastiequested the release of 365 acres of the site 

b 248 acres being maintained under NRC from licmsure for unrestricted use with the em 

regulation until completion of decommissio g a 'vities. Site-specific derived concentration 

guideline levels (DCGLs), provided in the r)eco+ssio&tg Plan (DP), were derived for the entire 

property (MACTEC 2003). I 1 , 

i 

The 248 acre parcel that is to remain on ABB is refcning to as the' 

"controlled area7', will be contained to this portion of the site will 

i be restticted as necessary duting future decornmis ioning sctivities and opemtions. 

Final Status Surveys (FSS) for portions of +e con olled and PSR vean have been canpleied and 

FSS Plans and Reports (FSSPs and FSSRs) en submitted to the NRC. FSSRs for areas 

included in Building Complexes 2,5,6A, &d 17, ere previously submitted to and accepted by the f 
NRC. The FSSRs for the remaining potentially 4pacted areas, except those previously designated 

as being part of the F o d y  Utilized ~ i t e s i~eme  Action Program (F'USRAP), were included in 

1 

Q 
an ABB submittal to the NRC dated ~ept&ber 13,2007 W C T E C  2007). The review sf the PSR 

I 
submittal indicates that portions of these N d i n d  complex areas are to ". . .remain within the 

proposed controlled area under active licdse in rder to provide staging areas, buffer zodes, and 4 
access to the remaining areas for decomm&ionu&" (ABB 2007). 

1 
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The majority of the 365-a& PSR are cted areas along h e  site property 

boundary along with some impacted uilding 5 , 6 ~  and 17 Complexes) and 

two open land area [Survey Units (S east Parcel) and CE-FSS-26-04 (Woods 

north of Building 17 Complex)] that were p ompleted decommissioning attivities. 

The FSSRs for these areas stated that ". . .thee is residual radioactivity above unrestricted release 

criteria in the area proposed for release". ABB als4 stated that ". . .no additional radioactive material 

will be used ot stored in the released area. Rhdioake m a t e d  genuated dudng the subsequent 
Y 

decommissioning process d be handled add m+ed in a manner to prevent cross-contamination 

of the released area" (ABB 2007). 

The NRC's Headquarters and Region I Offices r e ~ e s t e d  that the lndependent Environmental 

Assessment and Verification Program (IEAV) of the Oak Ridge Institute for Science and Education 

(ORISE) perform confirmatory radiological surveys of the areas designated by ABB for Partial Site 

Release at the ABBY Inc. CE Windsor Site in Windsor, Connecticut. These survey activities included 

Buildings 5,6A and 17 Area Complexes and SUs 2401 and 26-02 where remediation activities had 

been completed and FSSRs submitted to the NRC (MACTEC 2006a and b, 2007). 

SITE DESCRIPTION 

The ABB CE Windsor Site is located in thd T o 4  of Windsor, approximately eight miles north of 

Hartford, Connecticut (l?igure A-1). The at 2000 Day Hill Road, consists of 

approximately 613 acres of which 365 designated for release (Figures A-2 w d  A-3). 

The site is located in an industrial zone wit$ near propetty primdy being commeraal, C 
agricultural, industrial and residential areas. The dorth- and mestem portions of the 

I 

wooded. Day Hill Road borders the southfm o 'on of the site; tobacco fields and a 
p e  

gravel quarry border the western side; the ~ i n d s & / ~ l o o d i e l d  Sanitary Landfill and 
11 

Center (Landfill) and the Rainbow Reservair podon of the Fsrmington River are to 

forested land wi,th residential and commera deddopment is to the east. SIC, 
i 

site boundug, is a 10.6-acre area that is o&ed b$ the U.S. Government and is not part 04 the CE 
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The Building 5 Complex was built in the latell950 and late 1960s as a research and development 

(R&D) facility in support of nudear fuel mahufa g. The Building 5 Complex was also utilLed 

for nuclear plant outage and field operation suppo f Building 6A was built in the mid 1950s as a 

liquid radiological waste collection and proc&ssing / acility for Building 5. Later, the liquid 

radiolo_gical waste from the Building 5 Complex w s re-routed to Building 6 and Building 6A was 
-- 

---------- h ----------- 
converted to a maintenance service facility. 

For the Building 5 Complex, some soil remdcIatio was necessary in the former hot waste trench 

areas; however, most samples did not have detec 3 le concentrations of uranium or cobalt-60 

(Co-60). Nine SUs were created in support of the ~ S S  (Figure A-4), including two Class 2 and seven 

Class 3 SUs (MACTEC 2006a). No ies idd  radio&ctivity in excess of the applicable soil 

radioactivity release criteria was identified d+g ~ S S .  

The Bullding 17 Complex was built in the late 19ms as a nuclear manufacturing facility for 
I 

production of nucleat fuel for the comrnerd nu ear power industry. When nuclear fuel + 
manufacturing operations ceased, Building 17 wad pdP decontaminated and Building 21 was 

< 
released for unrestricted use and demolish+. ~ d d i n ~  17 was then renovated and utilized for 

------------ 

&----------- 
---- I 

nuclear fuel outage and field operation support. 
I 

2k I 

For the Building 17 Complex, some soil r&edia n was necessary in the former nudear fuel 
1 d p .  

production area; however, most samples cl@ not fCave dedectable concentrations of uraniutn or 

Co-60. W h t  SUs were created in support~of the b SS (Figure A-5), including one Class 1, one 
I 

Class 2, and six Class 3 SUs (MACTEC 20D6b). *o residual radioactivity in excess of the applicable 

soil radioactivity release criteria was idmaed  d& FSS. 
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. . 
Remammg Class 3 Areas within PSR 1 , 

ABB has completed remediation of the ua4y contamhated (impacted) area 

associated with commercial licensed ac P& Area. The h a l  radiological solhls of 

portions of the PSR Area outside of th ex /beas that mere previously idmdfied as 

having a potential to contain residual ra&n a c 4 )  have been reported (MACTEC 2007). 

Class 3 Areas associated with the PSR e&t Parcel (CE-FSS-24-01) which is south 
E 

of the Building 3 Compla aad the wo tlie Building 17 Complex (CE-FSS-26-02). 

These areas are identified on Figure A-6. I 

* 

The 365 acre parcel to be released from NRC licenlure is p n m d y  comprised of non-impacted 
I 

areas (NLA) along the Windsor Site p r o p 4  boun arp along with some areas that were part of the 4 
decommissioning activities that have been cbpleqd.  The remaining N U  consist mainly of open 

fields or wooded areas. Based on the histo&d sit4 assessment (HSA), these areas were designated 

as N U  and no further actions were needed tor thebe areas. Since the NIAs were luge, ORISE 
4 

divided the NIAs into eight survey areas p u r e  A:7). 

The objectives of the conhrmatory surveys were td con& that remedial actions had beeq effective 

in meeting established release criteria and yc/nentition accurately andadequately d&cribes 

the final radiological conditions of the PSR pac d Areas. Radiological surveys were alsb 

conducted within the PSR Non-Impacted heas  t ensure that those areas were cortectly ?died 

based on the HSA findings. 1 - 

D O C ~ M E ~ T  REVEW I i 
1 

ORISE personnel reviewed the HSA, the qP, t h e k ~ ~ ~  and several FSSRs in preparation for 

confirmatory survey activities for the PSR beas  (~ACTEC 2002,2003, 2004,2006a and by and 
I, t 

2007). Information was evaluated to assurq that $S prooedures were appropriate for the, 
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i 
ORISE personnel visited the ABB site from March 24 through 27,2008 to perform visual i 
inspections and independent measurements ind s pling. The survey activities mere conducted m + 
accordance with a site-spec& conhatory  a.nd the DeAV Survey ~rocedures and 

---------- 

1 

The impacted site ateas within the PSR con&ted one Class 1 SU, three Class 2 SUs, and Hteen 
i Class 3 SUs totaling approximately 60 acres. Thes 4 SUs were classified in accordance with the 

Multi-Agency Radiation Survey and Site 1nvlstiga+n M-al (MARSShl), based on contamination 

potential (NRC 2000). A description of each class cation is as follows: ;k 
Class 1: Land areas that have a slgngcant pbtential for radioactive contamination (based on 

site operating history) or kndwn c tamination (based on previous radiological 

surveys) that exceeds the q e c t e d  % CGL.  
I 

Class 2: Areas that have, or had priot. ediaticm, a potential for radioactive 

contamination or known cob tion, but are not expected to exceed 
1 

r t& r * >w. -. . 
Class 3: Any impacted areas that 

--------- 

expected to contain 

DCGL. I 

I 
For the confirmatory surveys, ORISE perfdrmed a surface scans in each of the Imp cted I 
Areas (Classes 1,2 and 3). ORISE selected three bf the impacted SUs for soil sampling td directly 

compare the mean activity concentation I&,& & the FSS results for those SUs. Judgrr/ental 

gamma surface scans were performed wi@ pojons of the NIA based on site condition1 and time 

constraints. Judgmental soil samples, based on s- &a and visual observations, bere to be 

performed within the NLA if warranted the OFUSE survey areas 

Table 1. 

ABB Partial Site Release 



I NIA -08 13$,140 NIA I 
QRISE designations for Non-Impacted Ateas. 
This non-impacted area was chcsen by +e w o u n d  reference area (MACTEC 2004). 
This area was not sweyed by ORISE. 

Global positioning system (GPS) coordina s wer used for referencing measurement and sampling T f locations. The specific reference system used was. North American Datum of 1927 (NAD 27) and 

the Connecticut State Plane Coordinate System (SCS-CT 0600). 
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H.gh density gamma radiation surface scans were conducted over the Class 1 SU; medium density 

gamma scans were conducted over all Class 2 SUs;~and, low density scans were perfomed over all  

Class 3 SUs. Limited (very low density) s h c e  scztns were performed in the NLA (Refer to Table 2). 

Surface scans were performed using sodium iodide (NaI) scintillation detectors coupled to 

ratemeters or ratemeter-scalers with audible indicators. During some surface scans, the detectors 

were also coupled to GPS systems that enabled red-time gamma count rate and position data 

capture. Gamma scan walkover paths, for SUs where GPS systems were used, are presented in 

Figures A-8 through A-28. Field personnel relied bn the audio output to identlfy and mark for 

further investigations any locations of elevated direct gamma radiation that might suggest the 

presence of residual contamination. 

TABLE 2: 
GAMMA SCAN DENSITY/PERCENTAGE (%) FOR ABB CLASSIFICATION 

Class 1 m h  Density 50 to 1W % 
Class 2 ~ e d f u m  Density 10 to 50 % 
Class 3 Lob Densitv 5 to10% 

I Non-Impacted Areas Very b w  Density Up to5% I 

1 

ORISE judgmentally selected a Class 1 or C,lass 2 !wey unit from each oi the building complexes 

for soil sampling. A random sampling npp+ +as used to design the c o ~ t o r y  soil tampling 

plans for these selected SUs (EPA 2002). n e  A$ final nwey data provided the information for 

determining the number of random c o w t o r y  oil samples necessary to vemfy the mean 

concentrations. Specihcally, the inputs used were L e respective DCGLS for the primary 
I 

radionudides--rota1 uranium and Co-60 and the dbserved maximum variability (standard deviation) 

for each area. 

wa wi 
Random surface (0 to 15 cm) soil samples were cdllected from 14 locations within each of the 

selected impacted site areas. The number ~f samples collected was adequate to estimate the mean 

activity concentration level across these impacted site areas. A one-minute static gamma count rate 

measurement was also performed at each soil sample location. The software Visual Sample Plan 
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v.4.6 (VSP) was used to genexate the random ocati s. F&es A-29 through A-31 show + 4 .  
random soil sample locations. f I 

I 

At the dismtion of the NRC site soil sample was collected from a soil 

pile within SU 24 (Figure A-32; a sediment sample &om the tastem 

1 portion of the &eat Pond (Figure A-32; SO*). , 
t 

SURFACE WATER SAMPLING 

At the discretion of the NRC site representa~e, two surface water samples were collected horn 

judgmentally selected locations. One water $ample:was collected from along the eastern shore of the 

Great Pond and the other sample was collected from the eastern portion of Goodwin Pond 

(Figure A-32; WOO01 and W0003). Also at the disaretion of the NRC site representative, a 

background surface water sample was colleated at r locaticm upstream of the site within Fatmifigton 

River (Figure not provided; W0002). 

At the request of the NRC site representative, ORJSE performed limited alpha and beta surface 

activity measurements on several remaining structiiral surfaces (that included limited portions of 

roadways, parking lots, door entrance ways, and -age culverts). These additional surveys were at 

the drscretion of the NRC site representative and were performed within portions of the impacted 

areas based on past history, site conditions and time constraints. 

JudgmentaJlj-selected direct measurements for total alpha and total beta activity were perdonned at 
i 

seven locations along the southern portion of the site. Particular attention was given to cqacks and 

joints in the surfaces, exposed concrete sdaces, md other locations where material may have 

accumulated. Locations of elevated direct radiation were marked for further investigation. Direct 

measurements for alpha and beta radiation were performed using zinc sulfide (ZnS) scintillation and 

Geiger-Mueller (GhQ detectors. AJI detectors were coupled to ratemeters or ratemeter-scalers with 

audible indicators; a GPS unit was used to ma& the measurement locations. 
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SAMPLE ANALYSIS A/ND INTERPRETATION 

Samples and data were returned to the in Oak Ridge, Tennessee for analysis and 

interpretation. Sample analyses were with the ORISE Laboratory 

Procedures Manual (ONSE 2008~). were converted to units of 

disintegrations per minute per 100 cm?. Soil and water samples were 

analyzed by gamma spectroscopy spectra were also reviewed for 

other identifiable photopeaks. ORISE used the site-derived 

multiplier of 31 times the soil values 

(MACTEC 2004). Soil gram @Ci/g); water 

sample results were 

microgram per liter (pg/L) for total uranid. 1 

The soil data generated were compared wid the C-approved soil DCGLs established for the 

ABB, Inc, site and with the FSS data provi&d for e spe&c SUs that received c o n k t o r y  

surveys. The sum-of-ratios (SORs) were d o  cal ted in accordance with the equation: 6 

Surface water results were compared with W.S. onmental Protection Agency @PA) drinking 

water standaxds @PA 2000). Direct meas+ sults were compared with applicable NRC 

surface activiq guidelines (NRC 1987). Fo , any indication of residual contamination 

above average background levels (as de CTEC during previous survey actipities) for 

site contaminants resulted in the ORIS that those areas be reevaluated bd/or  

reclassified. 1 

The results for each conhatory  componbt ar ~idiscusscd on the following pages. 
'=I 
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ORISE's review of MACTECYs project documentation indicated that the procedures and methods 

implemented for the FSS were appropriate apd that the resultant data were acceptable. 

Gamma radiation surface scans did not identrfy a . q  locations of elevated ditect radiation due to site 

contaminants. Atea gamma scan count rates geneq-lly ranged from approximately 3,000 to 9,000 

counts per minute (cpm) with the variability in the ambient gamma radiation levels consisteat with 

the localized area topography and geology and the respective gamma detectors that were used during 

the survey activities. Gamma scan results are illusttated in Figures A-8 through A-28 for each area 

where the GPS units were used; for SUs wae  GPS data tracking was not available, gamma scan 

ranges were from 4,000 to 9,000 cpm. Gamma sc& rate data is provided as the gross, observed 

count rates. 

A summary of the gross static gamma count rates, lat each of the soil sample locations, for each of 

the sampled SUs is provided in Table 3. 

TABLE 3: 
SUMMARY RESULTS FOR STATIC GAMMA MEASUREMENTS 

I AT SOIL SAMPLE LOCATIONS 

ABB Paaial Site Release 



T h e  summary data for the thtee SU which 

SUMMARY RESULTS FOR CONCENTRATIONS IN 

I@ ik, 1- 
RADIONUCLIDE CONCENTRATIONS IN ATER PLES 

&$g&a3ag<,w ,\ 5. I 

The data for the three water s 
I .  

IN SURFACE WATER SAMPLES I 
Sample ID' Co-60 @Ci/L) Total Uranium (pg/L) 

- .  

woo01 
? 

0.10 + 0.33 

WOO02 (Background) 0.6 k 4.6 0.1 1 f 0.56 

WOO03 0.21 f 0.30 1 
lR& to Figure A-32. 
bUncntainties are total 
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Alpha and beta ditect sutface activity meas were $donned at seven locations on the 

southern portion of the ABB site. Total net alpha dctivity measurements ranged from -15 to 

260 dpm/100 cm2; total net beta surface activity measurements ranged from -570 to 2,100 

dpm/100 cm2. The alpha surface activity rn a, surements determined that a localized area odresidual 

elevated alpha surface activity was present on the cancrete steps at the Building 4-23 entran 1 e. Due 

to the elevated alpha surface activity level dete.rmjnid at Location 6, ABBY MACTEC and NRC 

personnel were notified and MACTEC persannd +ere to perform additional radiological 
1 

investigations at this location. Surface activity lev& are prksented in Table B-2. 

COMPARISON OF RELEASE CRITERIA 

The primary radionuclides of concern 234, U-235 and U-238) and Co-60. The 

applicable site-specific soil DCGLs for the radionuclides of concern axe provided in Table 6 and 

have been approved by the NRC (MACTEC 200 To demonsttate compliance with the able 6 

criteria, each radionuclide concentmtion shokd thah its respective DCGL-th 

consideration for s m d  areas of elevated a c t i v i m s  well as application of the unity rule. e unity 

guideline be less than one. 

I 
rule requires that the sum of the concentratiL ui each contaminant divided by the respectibe 

Radionuclide 
&t&&bl 

Soil Guidelines (~ci/n%.b &@.j #d 
77 

CO-60 I ' 3  I 
Total Uranium I /  55!Yb 

r 

*ABB soil DCGLs are from MACTEC's FSSR Volume I, Tort,~Figures 
T d  

Tables (MACTEC 
Total uranium DCGL regardless of enrichment (h4AClXC 

Radionuclide concentrations in soil samples were &redly compared with the Total Uranium and 
! 

Co-60 DCGIs. All individual sample resultk and +e SORs were less than the release crituia. 
I 
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Furthermore, the verification mean concenujitions pcross the survey areas, provided in Table 4, were 

compared directly with the mean concentratbns fidm the site's FSS results for each survey unit. 

The MACTEC site mean concentrations were as follows Fable 7): 

TAB : 7: 9 
' I  

SUMMARY RESULTS FOR CTECS ~ I O N U C T , T D E  
CONCENTRATION IN SOIL SAMPLES II 

Mean Concenzration I 0.014 I 3.5 11 1 

The calculated site mean concentrations and the cdinhrmatory mean concentrations are corpparable. 

These data validated the site's FSS results. Addi , the independent surveys validated area 

dassifica~o~ls. 

The EPA drinking water maximum concentbtion levels (MCLs) are 100 pCi/L for Co-60 and 

total uranium (EPA 2000). pll ective drinking 

I 

The applicable NRC surface activity guidelines are '5,000 py dpm/100 d, average and 15, 00 py i P 
dpm/l00 ad, maximum for Co-60; and, 5,000 a 4pm/100 cm2, average and 15,000 cr 

dpm/100 a?, maximum for wmium (NRC 198d. AU direct measurements were weJl b 

NRC surface activity guidelines. I 
I 

1 t 

i 

The Oak Ridge Institute for Science and ~ducntiob performed conbatoryi survey activities for 27 

site areas at the ABB Inc. CE Windsa Connecticut. Theseactivitiy 
I 

I ! f I 
1. 1 
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review and assessment of the final status survey re rts and during the period March 24 through 

27,2008 independent confirmatory measur d n e n t s ~ d  sampling were performed. The ORISE 

results conhrmed MACTEC7s and ABB7s cadusions regarding each area's classification, final 

radiological status, and that the release limits have been satisfied. 
1 

I 

The total uranium and cobalt-60 e water samples wae  well below the EPA 

drinking water MCLs. 
I 

Alp- d a r e  activity level rneasur~ent/  d e t e e d  that a localized area of residual 
P elevated alpha surface activity was present the concretesteps at the Building 4-23 entrance. 

However, the elevated alpha surface ictivii was wtll below the NRC guidelines for uranium. 
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ABBY hc .  WB). Letter from J. Conant [ to I/. ~a&an (NRC]; RE: Partial Site Relh~e. 
Windsor, Connecticut. December 27,20X)7. , I 

MACTEC (MACTEC). Final Historical E Windsor Site, Windsor, Condecticut. 
April 2002. 

MACTEC. Decommissioning Plan, CE W dsor te. W' &or, Connecticut; April 2003. 4 i i  
MACTEC. Final Status Survey PLn, CE ~ + d s o r  bite. ~ l n d s o r ,  ~onnec t icu~ ~une 2004. 

MACTEC. Final Status CE Windsor Site, vol& I, Text, 
Figures and Tables. Windsor, 

i 

MACTEC. Final Status Survey Report, $3 g 1 Com ex, CE Windsor Site, Volume If Text, 
Figures and Tables. Wiadsor, Connectiicu $ Feb IT/& 3, $6b. 

1 

UC'TEC. Final Status Survey Report, I, Text, F w e s  and Tatles. 
Windsor, Connecticut, September 13,200 

Oak Ridge Associated Universities (Om Manual for the 
Environmental Assessment and ak Ridge, Tennesbee; 

Oak Ridge Institute for Science and Conkmatory S y e y  P h  for 
Site R k e  at the ABB Inc. CE , Connecticut. ClCN 
(Docket No. 030-03754; NRC Oak Ridge, mf March 19,2 8a. 9" 
Oak Ridge Institute for Scimce and Y u  don. wey rocedures M d  for the Indendent  
Enviraqmental Assessment and V-a $ n Pr barn. I& Ridge, Tennebsee; Jammy 1 /3,2OOW. 

Oak Ridge Institute for Science and qdu tim. Labor ory Procedures Manual for the 
Environmental Assessment and ~ & a  on Pr gam ak Ridge, Tmnisee; Much f l C 
U.S. Fbmimnmental Protection Agency fPA). pf P r h q  Dndk+g Wata ~ e i n s ;  
Radionaclides; Final Rule. 40 CFR Parts ,141 d 14 Washington, DG; Decaber  

U. S. Eavitonmental Protection 
Envit:onmental Data Collection 
QA/G5S. Washington, DC; Decem 

U.S. Nucleat. Regulatory Commissioo D e c o n d a t i o n  of Fa ' 'ties and 
Equipment Prior to Release for Unpe + ation'of ~ i c b s e s  foi Byprpducts, 
Source, or S p e d  Nuclear Material. , 

I 

U.S. Nuclear Regulatory diation Sopey lad Site hvesfpttofl 
Manual (MARSSIM), DiC; August 2000. 

C 4 -. 
i Y 
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FIGURE A - 1: SITE LOCATION MAP- I 
ABB CE WINDSOR SITE, *DSOR, CONNECTICUT I 

I 
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FIGURE A - 4: BUILDING 5 AND 6A COMPLEX 
I t 
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FIGURE A - 6: LOCATI CS FSS-24-01 AND CE FSS-26- 
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FIGURE A - 8: SUR& UN/I  PSS-&Ol- GAMMA SCANS 
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FIGURE A - 10: SU UN~T FSS-05-03 - GAMMA ?CANS i "T , i 



FIGURE A - 11: SURVEY UNIT FSS-05 !g%2 
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FTGURE A - 15: S U R W  1 rNI ~SS-06-02 - GAMMA SCANS 1 



FIGURE A - 16: SU 19 FSS-17-04 - GAMMA S 
. t8.,. 2. 1: - ;  . \ ',:, . .  ..,> 1 ;  ;"f 

.. ,. .. 



Q ~ B S  2 Surv~y Uniti 

C--= Gaunt Rate (cpd 

ABB Partial Site Release 

FIGURE A - 17: - GAMMA S C A N S  
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FIGURE A - 18: SURVEY;UNIT FSS-17h6 - GAMMA SCANS 
I 
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FLGIlRE A - 20.: S IT FSS-17-08 - GAMMA S C A N S  . . . -", . . 
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FIGURE A - 21: SURVEY. UNIT FSS 
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FIGURE A - L1: S O R k  N4-02 - GA&MA -S 
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FIGURE A - 24: SURV& T I - N ~  NIA-03 - GAMMA SCANS 
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FIGURE A - 25: SURVEY UNIlC NIAcP4 - GAMMA SCANS 
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IGURE A - 28: SURUEY U(nT NIk-08 - SCANS 
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FIGURE A - 29: SURVEY 
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FIGURE A - 30: SUPVEX vl{ ,FSS-&-O~. -OIL SAMPLE LOCATIONS 
j 
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TABLE B - 1: . , v,: 

RADIONUCLIDE CONCENTRATIONS I N  SOIL SAMPLES . *' i;',. ' ? 
ABB CE WINDSOR SITE 

- 1. 0 
I,.. < :: ? 

.NDSOR, CONNECTICUT - I 

Radionuclide Concentration 
Sample ID/Areaa 

(North, East) 
Total Uranium 
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TABLE B - 1: 
RADIONUCLIDE CONCENTRATIONS I N  SOIL SAMPLES 

ABB CE WINDSOR SITE 
WINDSOR, CONNECTICUT - I 

I Sample ID/heaa Coordinate 
(North, East) 

Radionuclide Concentration 

SO028 381829 ,608443 -0.03 f p.04 0.0 f 4.3 1- -0.01 

Sumey Unit 17-08 
3 

SO029 382271 ,608414 0.01 f b.06 2.1 f 6.6 0.01 

SO030 382223 ,608546 d.00 f 6.06 -1.4 f 6.9 0.00 

SO031 382246,608484 -0.03 k b.06 2.0 f 6.7 0.00 
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TABLE B - 2: 
SURFACE ACTIVITY LEVELS 

ABB CE WINDSOR SITE 

ABB Partial Site Release 



ABB Partial Site Release 



The display of a specific product is not to be aonstn+d as an endorsement of the product or its 
manufactuter by the author or his employer. 

Scanning Instrument/Detector combination 

Gamma 

Victoreen NaI Scintillation Detector Model 489-55, Crystal. 3.2 cm x 3.8 cm 
(Victorem, Cleveland, OH) 
coupled to: 
Ludlum Ratemeter-scaler Model 2221 
(Ludlum Measurements, Inc., Sweetwater, 'IX) 
coupled to: 6:f&, ' $@ ?581 P 
~ & b l e  GeoXH Receiver and Data Logger 
('I'rimble Navigation Limited, Sunnyvale, CA) 

Direct Measurement Instrument/Detectok Combinaticms 

Alpha 

Ludlum Ratemeter-Scaler Model 2221 
(Ludlurn Measurements, Inc., Sweetwater, 'l24J 
coupled to 
Eb&e AC3-7 ZnS Scintillation Detector, PhysicdArea: 74 cm2 
(Eberline Instrument Coqoration, Santa Fe, NM) 

Ludlum Ratemeter-Scaler Model 2221 
(Ludlum Measutements, Inc., Sweetwater, TZI) 
coupled to 
Eberline Geiger-Mueller Detector Model ~ ~ L 2 6 0 ,  Fthysical Area: 20 cm2 

(Eberline, Santa Fe, NM) 
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Direct Measurement Instnunent/Detecto Corn inatiob (continued) i I 
Gamma i ' 1  
Victorem NaI Scindlation Detector Model 489-55, hystal: 3.2 c m  x 3.8 an 
(Victoreen, Cleveland, Ol3) 
coupled to: 
Ludlum Ratemeter-scaler Model 2221 I 

&udlum Measurements, Inc., Sweetwater, TX) 
coupled to: 
Trimble GeoXH Receiver and Data Logger $rimbl& Navigation Limited, Sunnyvale, CA 

I 

LABORATORY ANALYTIW INSTRWENTA~ION 

Alpha Spectrometry System 
Te.nnelec Model 256 
(Canberra, Meriden, CT) 
Used in conjunction with: 
Ion Implanted Detectors 
(Canberra, Meriden, CT) and 
Multichannel Analyzer 
DEC ALPHA Workstation 
(Canberra, Meriden, CT) 

Alpha Spectrometry System 
Canberra Model 7401VR 
(Canberra, Meriden, CT) 
Used in conjunction with: 
Ion Implanted Detectors and 
Multichannel Analyzer 
DEC ALPHA Workstation 
(Canberra, Meriden, CT) 

H.qh Putity Extended Range Intrinsic Detector 
CANBERRA/Tennelec Model No: ERVDSSO-25195 
(Canbeaa, Meriden, CT) 
Used in conjunction with: 
Lead Shield Model G-1 1 
(Nucleat Lead, Oak Ridge, TN) and 
Multichannel Analyzer 
DEC ALPHA Workstation 
(Canberra, Meriden, CT) 
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LABORATORY ANALYTICAL INSTRUMEN~ATIOEJ (Continued) 

Hrgh Purity Extended Range Inttinsic Detector 
Model NO. GMX-45200-5 
(AMETEK/ORTEC, Oak Ridge, 
used in conjunction with: 
Lead Shield Model SPG-16-K8 
(Nuclear Data) 
Multichannel Analyzer 
DEC ALPHA Wotkstation 
(Canbma, Meriden, CT) 

Hrgh-Purity Germanium Detector 
Model GMX-30-P4,30% Eff. 
(AMETEK/ORTEC, OakRidge, 
Used in conjunction with: 
Lead Shield Model G-16 
(Gamma Products, Palos Hills, IL) 
~ultichannel Analyzer 
DEC ALPHA Workstation 
(Canberra, Meriden, CT) 

I and 
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APPENDIX D 

SURVEY AND ANALYTICAL PROCEDURES 



PROJECT HEALTH AND SAFETY 

The proposed survey and sampling procedweg were haluated to ensure that any hazards inherent to 

the procedures themselves were addressed in irutren d job hazard analyses (JHA). Additionally, upon 

anival on site, a walk-down of the site was pe)forme to iden* hazards present and a pre-job C 
integrated safety management checklist was cdmplet d and discussed with field personnel. All i 
survey and laboratory activities were conductdd in adzordance with ORISE h d t h  and safety and 

radiation protection procedures. I 

Calibration of aU field and laboratory instrumintatiob was b~sed on standards/sources, trace~ble to 

the National Institute of Standards and  log bISq. 

Analptical and field survey activities were conbuctedb acco+nce with procedures from the 

following ORAU and ORISE documents: 

Survey Procedures Manual ~anuary 2608) ; 

1 I 

Laboratory Procedures Manual (MarcL 2008) 

Quality Program Manual (November 00 P 7, 
I 1 

The procedures contained in these manuals meet the requirements of 10 IFR 

830 Subpart A, Qualip Ammnce Order 414.1 c ~ a a ~ s ' p  ~mmncc, 

and the U.S. Nuclear Regulatory ~ommissiod~Yali4 ~ s m 4 c e  ~ a n u a t j r  the Ofice OfN./car&laierzal 
I C 

$49 and$g%pardr and contain measures to gsess p/rocesser during thdt performance. 
I C 

Quality control procedures include: 

Daily instrument background and the-soutce measurements to c o n h  that equipment 

operation is within acceptable statisti+ flucruations. 
f 
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Participation in MAPEP, NRD, and ~aboratorj Quality Assurance Prognms. 4' 
TrPining and c d c a t i o n  of a l l  indivi/luals pkrformihg procedures. 

Periodic internal and external audits. / 

Detectors used for assessing surface activity h e  cf brated in accordance with ISO-7503' 
I 

recommendations. Total alpha and total be effici+cies (E,& were determined for each d 
instrument/detectot combination and consisted of b e  product of the 2n instrument efficiency (EJ 

I 

and surface efficiency (EJ: E,, = gi x E,. I 

I 1 
Th-230 was selected as the alpha calibration qource. : The 2n alpha E; factor for the ZnS detector 

i 

used to collect diwct measurrments was 0.36: 1~0-/1503 retiommends an E, of 0.25 for d alpha 
I I 

energies. The total alpha efficiency was 0.09.1 
1 1 k ,511?i 

Tc-99 was selected as the beta calibration source. @e 271 beta ei factor for the GM detector used to 
I I I 

collect direct measurements was 0.28. ISO-7603 rehornmends an E, of 0.25 for maximum beta 

energies less than 0.4 MeV (the maximum bdn en& of Cb60 is 0.314 MeV). The total beta 

efficiency was 0.07. 

Surface Scans 

A NaI scintillation detector was used to scanifor el$ated gamma radiation. Identi£ication of 

elevated radiation levels was based on increaies in the audible signal from the recording and/or 
I I 

indicating instrument. Additionally, the detebtors h e  , coupled to GPS units with data loggers 

enabling real-time recording in one-second ~tervad of bod  geographic position and the gamma 

I 

I 

'Intemational Standard. I S 0  7503-1, Evaluation of Sudace Codamhation - Pact 1: Bebanitiers (maximum beta energy greater than 0.16 MeV) and 
alpha-emittas. August 1,1988. I 

I 
I 
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count rate. Position and gamma count rat/e wee  ttansferred to a computer system, 

positions Wermtially cottected, and the ed on geo-referenced aerial photographs. 

Positional accura was within 0.5 metes kt 9sh ercentile. .,-7 
a; ' - i  f ,S..*? ..a5< . *i+:&g$ T? c-T-2  -.iL$& *, ': h ) LAg.,.I 

: ‘" . I I ;. . , - +. :., 
:@he scan minimum detectable concentrations (MIX!) for the NaI scintillation detectors were 

188 pCi/g for Total Uranium (assuming 75% enriched uranium as conservative) and 5.8 pCi/g 

for Co-60 as provided in NUREG-1 507. An audible increase in the activiq rate was investigated 

by ORISE. It is standard procedure for the ORISE ,staff to pause and investigate any locations 

where gamma radiation is distinguishable fio& ba*ound levels. 

Surface Activitv Measurements ~ g g ~ p  

Measurements of total alpha and total beta surface a/ctivity levels were performed using hand-held 

ZnS and GM detectors coupled to portable +erne*-scale+ Count rates (cpm), which were 
1 

integrated over one minute with the detector 'held id a static position, were converted to activiq 
I 

levels (dpm/100 cm4 by dividing the count mte by fhe total static efficiency (E,XEJ and correcting 

for the physical yo. of the detector. ORISE: did n& determine construction material-specific 

background for each surface type encounter& for net count rates. Instead, ORISE 

took the conservative approach and did not ztubtraq m a t e d  specific backgrounds in determining 

surface activitplwels. 

The apriori MDC for surface activity measur end was calculated using the following equation: tm 
. !  * -  ; 1-Q ia* w.  a Jp ti ? .. ** *,:jg@ 

Where: ' 1  I J; 

B - - b a w u n d  [total ts) in tude interval, T 

T = coun(time (h) field instruments 
I 

&Tot = total ~ffiidetSy = Ei r E, 

Ei = i.~&ent+fidenq 
- 

Es - sourc effici' cy i 
G = geometry (p*ysical detector area cm2/100) 

I 

i ' 
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i? 
, 

B 

The apn'on' alpha static MDC was approxima 87 p m / l d ~  c q 2  using the total efficiency of 0.09 

and an instrument background of 31 counts in five The physical surface area assessed by 

the gas proportional detector used was 74 an'. The apn'on' beta static MDC was approximately 

2,500 dpm/i00 cm2 using the total efficiency .of 0.01 and qinstrument background of 50 cpm. The 
i 

physical surface area assessed by the GM detktor uied was 20 cm2. . - L o . . .  . , , 

SO$ il S ~ D *  
I ' . . 

Approximately 0.5 to 1 kg of $oifivis location. Collected samples were 

placed in a plastic bag, sealed, and labeled in accordance with ORISE survey procedures. 

Surface Water Sampling 
1 

-,. , 

. Approximately 1 L of surface water was COB d, ed a I each s lmpl e location. Collected samplks were 

', placed in a plastic container, sealed, and lab+d in accordailice with ORISE survey procedures. 

Gamma SD~C~~~OSCODV 

Samples of soil were dried, mixed, crushed, mogenized as necessary, and a portioh, sealed 

in a 0.5-liter Marinelli beaker or other The quantity placed in the be 

chosen to reproduce the calibrated counting geometry. Water samples were filtered and aci 

needed. Net m a t e d  weights and ed and the samples counted 

germanium detectors coupled to a Background and Compto 

sttipping, peak search, peak identification, &d concentration calculations were 

computer capabilities inherent in the an All total absorption peaks (TAP) associated 

with the radionuclides of concern were of activity. TAPS used for 

determining the activities of radionuclides 08 conc- and rhe typical associated MDCs for a 

one-hour soil 

time were: 
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spectroscopy 
. F .. . 

I 

1 

spectroscopy count 



t .- 
I i L4SIl= ,&s 

Spectra were also reviewed koi other iden 
I 

Water samples were acidihed and dryness using a pyrosulfate fusion. 

Barium sulfate precipitate was of interest-isotopic uranium 

were individually separated by extraction c mato~aphy using Eichrom resins and re-precipitated 9' I 

with a cerium fluoride catrier. The precipita f was pen analyzed using ion implanted detectors 

(Canberra), alpha spectrometers pennelec d C berra), and a multichannel analyzer (Nuclear + 4 
Data). 

An alpha spectroscopy detector system calculates MDC for each individual isotope per sample 
I F gl 

based on the detector background, countin ' effci ' cy, yidd, and quantity. An MDC is printed out 

with each sample results. The typical MDJior a $ O O - ~ U ~ ~  count time was 0.4 pCi/L. 
I 
I F ! I 

DETECTION LIMITS 

Detection limits, refemed to as 

the standard deviation of the 

background levels, measurement efficienciei, and ontributions from other radionudides 4 samples, i 
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