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DESIGNATION SURVEY
COMBUSTION ENGINEERING SITE
WINDSOR, CONNECTICUT

INTRODUCTION AND SITE HISTORY

Combustion Engineering (CE) has operated a facility on the site near Windsor, Connecticut as
part of its efforts as a contractor for the Atomic Energy Commission (AEC), predecessor agency
of the Department of Energy (DOE), on nuclear reactor and fuel projects. Beginning in 1955
and continuing for over a decade, CE served as a direct contractor to the AEC and as a
subcontractor to other firms for a number of projects involving the use of highly enriched
uranium (HEU) provided by the AEC. The uranium furnished for use at the CE f{acility varied
from approximately 5% to over 90% enrichment of U-235.

Portions of the Windsor site, formerly utilized for AEC activities, includes Buildings 3, 5 and 6,
the related drainpipes and sewer lines, the waste storage pad area, the drum burial site, and the
site brook. Radiological surveys conducted in the early 1980's, identified areas of thorium and
uran'um (enrichments ranged from 1 to 80%) contamination in the burn and drum storage area
(referred to as the septic field in this report). This area was remediated by CE in 1986 and a
confirmatory survey conducted by Oak Ridge Associated Universities (ORAU) in 1989
concluded that the area was within Nuclear Regulatory Commission (NRC) guidelines for
thorium and uranium in soil.* CE also currently operates a nuclear fuel manufacturing facility
licensed by the NRC, number SNM-1067, on the Windsor site.

The Department of Energy’s Office of Environmental Restoration and Waste Management (EM)
recommended that the current status of HEU (for purposes of this survey, defined to be uranium
enriched to not less than 20% in the isotope U-235) on the CE site be determined; the
Environmental Survey and Site Assessment Program (ESSAP) of the Oak Ridge Institute of
Science and Education (ORISE) was requested to perform a survey of the site.




SITE DESCRIPTION

The CE site, which consists of approximately 1100 acres, is located on Prospect Hill Road in
a mixed industrial and residential area, approximately 5 kilometers southwest of Bradley
International Airport (Figure 1). Interstate 91 runs to the east of the site and the site brook runs
east to west on the north end of the site and joins the Farmington River northwest of the site.
The site 1s comprised of more than a dozen buildings with several smaller support facilities
(Figure 2). The site is also characterized by various wooded areas and three ponds.

The waste storage pad area is an approximately 110 m x 220 m plot of land, lightly wooded with
a mildly sloping terrain, located at the interior of the site. The drum burial pit, approximately
five times smaller in area than the waste storage pad area, is characterized by level terrain

situated between two steep embankments.

Uranium fuel fabrication was historically performed in Building 3, while Building 5 was
similarly used for AEC contract work. Buildings 3 and 5 are currently used to support research
and development projects. Building 6 served as a waste dilution and pumping facility for the
liquid streams from Buildings 3 and 5. Two sewer lines discharged material from Buiiding 6,

one to the sewage treatment facility and the other to the site brook.

The industrial and sanitary drain lines at the CE Site have undergone significant re-routing
throughout their history. The sanitary lines fromn Buildings 3 and 5 originally ran to the septic
field, later to the on-site sewage treatment facility, and currently to the municipal treatment
plant. Radioactive waste lines from Buildings 3 and 5 initially ran to Building 6 for
monitoring/treatment, and from Building 6 to the sewage treatment facility. Presently, there is
no radioactive waste system in use; industrial lines run directly to the sewage treatment facility
and 1nto the site brook without monitoring/treatment. Non-radioactive, clean industrial liquids
drain to the sewage treatment plant, but receive no treatment or holdup unless a problem is
suspected. In summary, three separate drain lines (i.e., old sanitary, old industrial, and new

industrial) run north from the Building 3, 5, and 6 complex to the sewage treatment facility and

rJ
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site brook. Numerous other lines have been removed from service, but remain in their original

underground locations.

PROJECT ORGANIZATION AND RESPONSIBILITY

D01 Headquarters provides overview and coordination for all FUSRAP activities. The DOE
Oak Ridge Operations (DOE-ORO) is responsible for implementation of FUSRAP and the
Former Sites Restoration Division (FSRD) of DOE-ORO, manages the daily activities.

Under the standard FUSRAP protocol, an initial investigation/survey of a potential site is
performed by ORISE or Oak Ridge National Laboratory (ORNL), under contract to DOE
Headquarters. If appropriate, DOE Headquarters designates the site into FUSRAP, based upon
the results provided by the initial investigation. The Combustion Engineering Site was selected

for such an initial investigation/survey.

OBJECTIVE
The objective of the survey was to provide sufficient information to determine the radiological
status (limited to uranium with an enrichment of not less than 20% in the U-235 isotope)' of the

site, relative to the FUSRAP guidelines and DOE Order 5400.5, Chapter IV. The results will
be used by DOE/EM to determine whether further actions under FUSRAP will be taken.

DOCUMENT REVIEW
ESSAP reviewed the site background information provided by the DOE.'" Additionally,

intormation provided by CE during a preliminary site visit by ESSAP wes reviewed and used

as a guide in the selection of measurement and sampling locations.

Combusion Engincermg - Apnl §, 194 3



PROCEDURES

During the period from November 15 through 18, 1993, ESSAP performed a designation survey
of the Combustion Engineering Site. The survey was in accordance with a survey plan, dated
November 12, 1993, submitted to and approved by the DOE.™ This report summarizes the
procedures and results of the survey.

INTERIOR

ESSAP used the following procedures for the interior portions of the survey.

Refererce Grid

The existing 10-foot (3.1 m) reference grid system established by CE on the walls in Building 3,
was used by ESSAP for survey reference. Additionally, measurements and samples from the
floors, drains, and equipment in Buildings 3, §, and 6 were referenced to prominent building

features.

Surface Scans

Surface scans for alpha, beta and gamma activity were performed on floors, upper and lower
walls, drains, and equipment, using ZnS scintillation, GM, and Nal scintillation detectors
coupled to ratemeters or ratemeter-scalers with audible indicators. Locations of elevated direct

radiation, identified by surface scans, were marked for further investigation.

Surface Activity Measurements

Measurements to determine total alpha and beta surface activity levels were performed on
randomly selected surfaces within the suspect areas (i.e., locations previously surveyed by CE
and suspected of being contaminated with HEU). Twenty-five surface activity measurements

were performed on these indoor areas; including the drains, walls, and floors in Buildings 3, §,

Combustion Eagmeenng - April 5, 1994 4
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SAMPLE ANALYSIS AND DATA INTERPRETATION



Surface Activity !

K¢ f 1 a " . -
; ki " { K) di X al )
’ WK [ [ f ' ) ‘ g ’ = .
ACH ity 1 [ fy . . ‘ i '
Lot MDA ’ | | ‘I
.
. Uraniem Concentrations in Miscellaneous Samyg
‘ A ) 4 | | | |
¥ E g
1 iy,
¢
| i




Alpha spect

concentration ot 330
EXTERIOR
Surface Scans
S Iriace scans o ouigoor
L€ Droox and y 10€T
| . { “ rns
pad 4arcda i { 1€ .
Locat 01 € valed d
within excavati tha
Locanor )i elevated dir
(1P ure .‘ y Al from sa
Ct Of INEc gre

-

jac ouri ICVE
rt ' f ’
1 r 4 i
r i+ ¢ f
} r ¢ $ ’
: | £ -
‘ "t > o £y v
) all S« il
F 4 > f:9 $
{ i€ Aed ( (

bng averug

23

the
UiC SU
O} ;’\ %
rage |
{ ic
awhit
CATLIL

3 Wi
17 tre
i ¢

.
il
$

)
thre
t

< -t
NS
L

@l
ol
18]

*» brook banh




N

¥ Yy 5
M

sson g

LA
O T
i

{

MW 1/§
" 4
Ul

{

)

AA
nNart
[

$
it
sALIL y

1iTar
ia
Mal
L Al
» N
)
}
neyrt
™
ic
0
Y
uld
£
)

A4
i ¢}




235 concentrations 1n th ¢ held and sewags inged fron
~ " 1 ' ) - - . 1 | R la 3 a hia I v e N
. < 0.110 1.2 pCi/g, with corresponding U-23) enrichments 1ess than 20 % ( [able 3). However
¥ total thorium activity from borehole sarapies in the tic field ranged from 10 24 pLI/g
Uranium Concentrations in Miscellaneous Samples
I iIm concentratorn | el Lo (8 mann € access 10Cations o sewer
i . i 1 | 3 - P t1¢ ¥ o
and industnal line . narizex ables 4 and ¢ I'he U-235 concentrations 1n these
| A ’ v W r | ’ ¥
sdMies rangea 1ro . l 508 ,‘l‘ (1able 4 M PIG xeCciro elry anailysis ,'mf‘
Ol sd IMPic romt NOI¢ L1001 r i [ \ [ | meentrations r ng
trey {4 | 3N y § : % ¢ ’ ) 1 ¢ 4 \ 4 to 5
7 f
iNIUm concentrat 5 I Clf I 4 DrookK and oultle (8] '.iAL
Smali P \af a { L he | oncentrations 1n these sampies
ranged fron v ¢ pCi/g (Tat . trometr . of sedimen npl
(ron e e Drook & 3Catio 81 € g [ mn Of I¢ g arng
al Yy ennct £ ( ) 1 al
] { C l ' roo { W
D | WA Y r
| | b A 4()
v




COMPARISON OF RESULTS WITH GUIDELINES

The radioactive contaminant of

concern at the CE site 1s highl

1S RIgNLY ennched uranium (1.€ greater
. e s g dan . ~ srad - I vt v A "nH T 11
than 20% enrichment in the U-235 150 ope) 1 NE€ suriace ¢« AlION guldelnes 10r uranium

are presented in

! $ Aty s
{ Ol \ Ly
W) (aipha) apm L\ I dveragea over n
'S 80 \"‘,. (K n y X1 n i 100 v
i y A 3\ '
K¢ A( Y
NK) do X)
'} 14 T - - } r . ¥ i YT Y t )} i
il , y [ K | S : 1GC 1€ 1071 ¢ { d | wiil DC UCLCTT 1CA PUI lant i DO} ():u\.
‘ ‘ § ol P ; CIIcR D ¢
A (K 1f ™ ns of the CI are ( g FUSRA}
yuriace activity measuremer 101 10tal a adle activil
Were will ine suritace ontan ation ¢ Ieiin HOWEVET
ampies tfrom the north w of Buil g 31 t €
ia a \ Me ) [ i

o 6 exceed 1 000 dpm/100
i i 101
' Ug f mis lanet \ ( y reas 1 f1eg tt 10HOWINE 10canon
{ Buil N 1S ¢ ] Al A HI { d il = Clgur ), €ast wWe atiorn
#1 and #Z2 (Figure ! npe 1 ¥ the Drop Tube Furnace Testing area (Figure 6)
heé north wi Vault RKoom w Figur ['he sediment sample « cted from the

Build ( mi W 01 S1§ 11icant gu { I Im contamination did not
exceed th e 2l 1 ~ ¢ v hmer - [ v |
AT \ [ S \nd S¢ n Sa1m ( a 1 ] ) Ares aentinea t
0% 18 C4 HEU: v I , area (Figure | drum bunal pit

RDUSDION Lng meeryny NS e




(;",gl.i“.‘ i11), grounds nortn Ol !'5..‘.2.1.?;, ) «E 1P UTE 2). Site Drook pankg (rigure 1Y), sewer and

industrial lines at manhole access locations (Figure 16), and the site brook (kigure 1/)

Y nat n
AMINGUON ¢

I Designation survey activities did not identity Hl U con

[ -~ . ~ N " . . 2 db £ 4 M n AN
Yy, On the grounds of the septic field or sewag treatment raciiity, on any
"l:
1 A
SUMMARY
4 raritiact . 5 | "y N r ! ¢ t D & ¢ trar . "
At the regque Ol 1€ U.D>. pepartm { o | f LAl WIGEE (e I0r Science and
[“ aton } ¥ ) £ al durvey a S y 1K rropgram conaucted a ds 54 L) yWUTVCEY
t} { vimhy 1 INT | " Ni1ts ¥ Winden { nnoot { I'he inter ¢ U e irtivihie
d Lie Ll 10 A 3 1CC 3 ) YY 11D A \ U i 10 IO SUTVE ALLIVILIOD
\ { -t p . [ ( $ t ' the 0 N
on \ O SUriact 10 e [t ¥ 3 ld 4 vIity | tne 1100r1s wadl and
"t ¥ . irasrmoant 4 s ned remo t ¥ [ 5 > ™Y he
| NEasSUrt > Ol dl dall iCinoy d ¥ § IO | 188 o § 1" S Samni I."m
EXLEeno CY dl v { MISISICK < i ¥d aCUuvily 1 OULIUOOT dICd O 11 difidi
M el aned n v
AL C Al IO Maliipii I3
} Ao ' PSIl, : " 1 ’ : ? ¢ ’ p 4 - " " ¢ ’
1 NE AeS Lon v € 10T 1C( £ ¢ CTi { \ 0O ns as containing r \
e nedg uraniu (greats { A € nmer n t U=23) 15010Dp€e) 1 NE ror area
1 i 3 4 $ ¢ # . g T !
lude drain locati« J ¢ W g ( ¥l ¥, DIDE suiation wrap in the Drop [
Fumace lesting area, ¢ the 1 ih wall a Vi KO wall within Bsulding 3 I'he extenor
th 3 § 181 \ v ¥ rt4 it nd vt b \ r 4
ares } e Wi age pa e ) [ £ s north of B { 1€
QOK Dans & . i { ; : i 00}
wnbusison bng weermg At o 3




-

L ——"

>4
¥
".'.“,a“*‘/
l//
/
/

s,
e .

anbustion ng mecrng







ant

L

v

[}




LTI

F
@ x
- + - - -
& ,.,.....,...‘W |
v - 4
| r 1 )
-
{
|
|
{
-
4 EMENT (Y1 ’
‘ Y
A )
FF} i |
|
METERS
£ A » {
|
|
|
t 1 L ’ ect W L Measurement and T L ng Locations

ng mrersag -




& <

{3444
b

4 +
» +
. >

+
v

S WU G-




CEF13 (X)

BEHIND WALL
DROP TUBE FURNACE TESTING

1

®ON |-BEAM
®ON INSULATED PIPE
® ON INSULATED PIPE

MEASUREMENT /SAMPLING
LOCATIONS

@ _ SURFACE ACTMITY
@" FIBERGLASS INSULATION

®* resioue, Pipe
INSULATION WRAP

? BREAK

~

FEET

METERS

FIGURE 6: Building 3, West Wali Above Crane Rail — Measurement ond

Sempling Locotions

Combusuon Engewcening - Apnl §, 1984

19




CEF14 (X)

(&)

F E
00
01
ROLL~
¥ E upP
b +—t # DOOR 02

Lo
T
"

L4

L4

-

o' Yok
INSIDE DOOR,
ON VAULT
ROOM WALL
MEASUREMENT/SAMPLING
CAT
LOCATIONS o FEET 28
@® SURFACE ACTMVITY g METERS 15
&t pant
FIGURE 7: Building 3, North Wall = Measurement ond Sampling Locations

Contbuaton Engincermg - April 5. 1994 20



CEF10 (X}

4

S JANITORS

OFFICE ROOM

CONFERENCE .—-—- < ROOM
ROOM
] : [ ] LOCKER
4 MENS ROOM
< ROOM
*HOT"
< e L
¢ MECHANICAL \/L/ W V VWV
TESTING LAB
N
MEASUREMENT /SAMPLING
LOCATIONS
DRAINS
é BREAK
@ SURFACE ACTMTY

o TR o
— 8
0 . 3

FIGURE B: Building 5, Northeast Corner Drains — Measurement and

Sampling Locations

Combusuon Engmeenng - Apni 5. 1994

21




SUMP SLUDGE
STORAGE

.—.-
@ Ol 10 Ol 10
Q Q1 |1Q Q1 |O
O @) O O Q
PUMP
SIANQ & Q Q1 1O O 1O
j Q O 1O Ol 10
Q Q) O
®
HOLD-UP
TANKS
N
MEASUREMENT /SAMPLING
LOCATIONS
@ SURFACE ACTMTY
& SEDIMENT o FeET
¥ 18
® "RESIDUE
METERS
FIGURE 9: Building 6, Bosement — Measurement and Sampling Locotions

Combustion Engmeering - Apnil 5 1994

o
(3 ]




CEF2 (X)

rFrx SO T mMmoO

MEASUREMENT /SAMPLING
LOCATIONS

Yol FENCE

! SO

FIGURE 10: Woste Storoge Pad Area — Meosurement and Sempling Locations

o
‘s

Combusuon Eagmncening - April §, 19594




i CEF3 (’j

~ DEPRESBION \ |

l' SUBSURFACE SOIL
@ f surrace soiL
& MISCELLANEQUS

() TREE

O EXCAVATION

"
,
/A =
N
MEASUREMENT /SAMPLING
LOCATIONS \

FIGURE 11: Drum Burial Pit — Meosurement and Sampling Locations

Combusion Ingweenng - Apnl 5 1954

24




CEF1 (X)

D 1 2 3 4 5 6 9 10
v’ N
BUILDING &
e
B -y .1 MDONe e
VRS SUAF . - W V— ORISR "IV 0 *
{ |
BUILDING 3

MEASUREMENT /SAMPLING
LOCATIONS
l' SUBSURFACE SOIL
@' surrace soi
&  SEDMENT

Yt FENCE

o FEET 39

0 verers 10

FIGURE 12: Grounds North of Buiiding 3 — Mecsurement and Sampling Locations

Combustion Engeering - April 5, 1984

25




j

~ CEF6 (X)

MONITOR WELL
BRUSH AND BRUSH AND
TREES TREES
OPEN GRASS AREA l1
MANHOLE -—--—-—--c:’
MEASUREMENT /SAMPLING
LOCATIONS
NOT TO SCALE
;1 # son

FIGURE 13: Septic Field — Measurement and Sampling Locaotions

Combustron Fxgmeenag - April §, 199 26



CEF5 (X)

SLUDGE

PILE
4

N
MEASUREMENT /SAMPLING
LOCATIONS
.#SURTACE SOIL
o FEET o
O werers 19

FIGURE 14: Sewoge Treotment Focility — Measurement ond Sompling Locations

Combustion Engmeermg - Apnl 5, 19% ?7




CEF16 (X)

BRUSH AND
METAL PILE

BARREL

PARTIALLY
BURIED IN
SIDE OF HILL

CONCRETE
RUBBLE

FACILITY

SEWAGE TREATMENT

MEASUREMENT /SAMPLING
LOCATIONS

@’ surFace soi

NOT TO SCALE

FIGURE 15: Trosh Piles on Site Brook Bank — Meosurement and Sampling Locations

Combusuon Engmeerng - Apnil &, 1994

28




CEF80 (X)

GREAT
POND

SEWAGE TREATMENT
FACILITY

SMALL
POND

N
MEASUREMENT /SAMPLING
LOCATIONS \ rorowas
() BUILDING NUMBER
& seoment A WATER e
E METERS %°
FIGURE 16: Sewer Line Manholes — Measurement and Sompling Locations

Combuston Engmesrmng - Apnil 5 1994

29



4 4 SR Al o v

CEF4 (X)

INDUSTRIAL OUTFALL
TO SITE BROOK

MEASUREMENT /SAMPLING
LOCATIONS

@’ SEDIMENT

o FEET 909
METERS

FIGURE 17: Site Brook — Measurement and Sompling Locctions

Cambustion Engmeermg - Aprid 5, 1994 30




TABLE 1

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
COMBUSTION ENGINEERING SITE
WINDSOR, CONNECTICUT

=

Number of Range of Total Activity Range of Removable Activity
Individual (dpm/100 cm’) {dpm/100 cm?)

| Measurements ] Alpha |  Beta - e

o6l ¢ Nedy - fuucsmBur wonenguo, )

| Building 3
Drains N/A < 1,500-2,700

West Wall < 69-3,500 < 1,500
w : East Wall <69 < 1,300
North Wall 120-3,200 3,300
South Wall <69 < 1,300
Roof Vents <66-910 < 1,500
Building 5
| Drains < 1,500
| Building 6
Basement , 2,100-5,100 4,500-23,000
First Floor 1,200 1,900
Roof 350 < 1,500
Vent <66 < 1,500




o6l ¢ Mudy - Suusowmieny sonengoeo)

URANIUM CONCENTRATIONS IN MISCELLANEOUS SAMPLES
COMBUSTION ENGINEERING SITE
WINDSOR, CONNECTICUT

TABLE 2

*Uncertainties represent the 95% confidence level, based on counting statistics only.

®Units of pCi/sample.

T Sample Figure Uranium Concentrations (pCi/g)*

Building 3

Drain #2 Residue 3 <1.3 149 + 93

Drain #3 Residue 3 0.4 + 0.1 2.1+ 1.8

Drain #4 Residue 3 0.6 + 0.1 2.2+ 1.3

Roof Vent, 3rd from N. End Residue N/A <2.3 <17

Roof Vent, 7th from N. End Residue N/A 0.8 + 0.3 50+ 37

Drop Tube Furnace #1 Pipe 6 97.8 £+ 5.9 61 + 33

Insulation

W. Wall #3 Fiberglass 6 <35" 780 + 490°
Building 6

Location #1 Residue 9 385.5 + 6.5 1418 + 47

Location #2 Residue 9 228.7 + 4.1 232 + 31
Drum Burial Pit

Adjacent to Surface Soil #2 Plastic 11 307,400 + 2,800 < 19,000




Location

TABLE 3

URANIUM CONCENTRATIONS IN SO
COMBUSTION ENGINEERING SITE
WINDSOR, CONNECTICUT

Depth of Sample Uranium Concentrations (pCi/g)*

{cm) : U-23%

S — S R R, — —

Waste Storage Pad Area”
Gnd F

T e ]

|

. :*.i::*:z.

EEQ

- —— et ———wp—

]
3]

H XS

D

l} e ——————————————————

‘rd__ ——————— ———————————

+ 4.7
25.2 4+ 8.0

T S —4

|
<16

et e PRSI

<49

|
|




TABLE 3 iContinued)

URANIUM CONCENTRA'T1tONS IN SOIL
COMBUSTION ENGINEERING SITE
WINDSOR, CONNECTICUT

—— = —_— :"'?'i’._—."”‘;:}

H | Depth of Sample Uranium Concentrations (pCi/g)* i
i Location | — | g ! LT |
| | U-235 U-238 |

R R R R R R R O O R R o R R O R R R

i l"me Burial P\(‘ [

- S ——— ———————————— - et ——————

Location | | 0-15 i < {).1 < 3.1

: ; 0-15 129 + 0.3 1.6+ 1.4
e . St — st IS, TR TRRN S — . TS AT S,

=

3 | 153 | 39 4+ 04 3.3
NGRS RN _ s —— — <____AI.,,,\_,i,,,w»q,.,,“_..ﬁ-..;. i . ,.JL.‘_.A__._.___._:.______-._.__.;._,.‘,-,__,-

i (inside drum) 5 | 0-15 | 620.1 + 2.5 20.6 + 8¢9

e - ———————— e ——————————————— e ————————— ¢

R, et ntuilmn s ——— S S S ——————————————_——C——— SRS =

& ! 0-30 | 30.1 £+ 0.5 ; <3.4

e —————————————————————————————————— e ——————————— e —————————————— - ———————————————— e et S S ———— ————— ———d

i Grounds North of Ruildin&ﬁ" .
Bt B L. P S TU LI S U PRESRCA S N o (= =

~ t I |
|

| * o T & 1 ¥
Location 2 | 15-30 , 0.7 + .1 ! 1.7 + 1

————an—— - Eaa—— ——————————————————————————————e—terea —

B T

i 2 | 0-15 148.0 + 1.1 ! <7.7
UL N s VS — 4..,_ e ———————————————————————————— i ——— i ————— _____b_“?.“...._..._.._._ S R —————

4 | 0-15 f <0.1 2.7 4+ 1.3

S S A S S — : . SO —— 4_ WSS P Voot VDR

]

f 5° | 0-8 4 16.4 + 0.5 <43

I A ———— i —————————— i e e — —————E——— —— - S ————— ! - - — —

l‘iem_ic Field' A ol X s Y :

b

; Location |

| S,

i 30-45 <0.2 <25

- — ——— B, I =R RSN USSP P U NSRRI, B arC ——

i Sewage Treatment Facility and Sludge Piles*

Location | 0-15

i
i
i

e m——— ‘ SUNN— S——— W
|
]
‘Jr

2 0-15

-

3 0-1¢

)
A
&

J
A

4 0-15

()
+
-]
o~
Vo
N
|4
W
$a

|
l
z




TABLE 3 (Continued)

URANIUM CONCENTRATIONS IN SOII
COMBUSTION ENGINEERING SITE
WINDSOR, CONNECTICUT

P ;'-?h of \,U:x;dg Uranium Concentrations l't‘(.i 2).
f Location G } - - e ' i A e
i ! icm | i ':‘F ‘ lAZ‘R “

Ta

i

i Qs h B
| Site Brook Bank |
- — e - — —- ~ — — - - - - - - e
i r ‘
il : N 1 & : o p . i

i Location | | 0-15 7.2 + 0.9 | <56 b
;!, e e e A e e S .1,--, — S ——— + - —_— — —— e — e e e e e — e - - ai
i i e - " i - B
i 3 i 0-15§ 12 + 013 i > 3 #
i | S T L NTIOSEE, T L e e e - i - H
*Uncertainties represent the 95% confidence level, based only on counting statistics

'Refer to Figure 10

Refer to Figure 11

D afe tonra 17

Refer to Figure 12

“CE archived sample K212

‘Refer to Figure 13. Total thorium (Th-228 + Th-232) from this ‘ nged from 7.7 to 32.6 pCi/g

ERefer to Figure 14

'Refer to Figure 1S




TABLE 4

URANIUM CONCENTRATIONS IN SEDIMENT
FROM MANHOLE ACCESS LOCATIONS
I COMBUSTION ENGINEERING SITI
WINDSOR, CONNECTICUT

? Uranium Concentrations (pCi/g)*

| Location 1

i U-235 {-238 5
i Manholes' |
It : - - i e —
|

! < ) | & 4 (
| 4
It - =



IABLE 8

URANIUM CONCENTRATIONS IN SEDIMENT
FROM SITE BROOK AND OUTFALL TO SMALL POND
] COMBUSTION ENGINEERING SITE
WINDSOR, CONNECTICUT

7
Uraninm Concentrations (pCi/g)*
i Location |
I U-235 U-238
| - —— - s S e —— - s e e —
Site Brook' S =+ o ‘
i ' i
, ‘
}
{ ‘ |
1
3

Outfall to Sma!l Pond




TABLE 6
ISOTOPIC URANIUM CONCENTRATIONS
COMBUSTION ENGINEERING SITE
WINDSOR, CONNECTICUT

— .

‘ ! . . —t T PRY i )
s # : Figure Uraniem ( ,‘.’_”f,',,";’,,'“‘,,“,’.',‘f plvg” 1 e yU-23s

1y Mmool

i { F 4 ~5 -y i S : + 1 . 2
: | e | | U-234 | U-235 U-238 | Totat U* | Enrvichment
- S L, TSR T SRR T -
) 1
14 i { 3 ) 4{ o L g i ) | 1 {
> 1 Bidg 3, Drain #| | 3 2 640 + 250 46S 4 SS 91 + N | 13.190 + 260 | 44
i B i TR e st A N -~ g il oo =SS L L2 O .. S « SR
4 [ 095 4+ 013 O +004 | 0634010 | 1604016 | 0 59
e ———— el — y SR AL AN T— ———— e — 21 SN WESm— ——
P ! p e | . - n o1 T 10 in | — s v | n
5 48.13 + 0.65 | .72 + 0.14 | 1,104+ 010 | S095 4+ 0.67 | 0
s . LN —.. . - | S, 5L S 5.0 +,, L2 A 4.____.‘.*_-‘_? i i casie s ——————
| ey y &= 10 14 : O : - ! 5t
{ 5 ! N T _zj + Q9857 i 19 16 4+ | UX ! 4 5 4 \! RO i 6 31 4
o .S W - AT A s AP LA — <A e s S it
| i
S I 12864011 | 005+002 | 073+008 | 206+ 01
i ————— e, S et A TR Wi S A S L.
. !
» ¥ ¢ 0.48 + 0.35 046 + 008 | 050+008 | 11.44 +0.
| st - e—— . /. e ——— < TR S e mi— m————t et
i i {
| Bidg 3, S. Wall | N/A | 1304012 | 007+03 | 0914010 | 22840
’L oo Mol e ———————— e am——————— ettt e im— aine _..4}..‘;:, et .
| Bldg 3, N. Wall #1 | 200+38 | 8644
L. bt = e —————————————————————————————————— > SE— ——
> i | - { i i :
< 1§ Bldg 3, N. Wall #2 L 7 | 20+18 | 15340 | 0284016 | 438+18 |
ig.. — 4 WS - £ SIS T— S, TS . - - , - LA e iy — s Sl e

554 + 85 | 13,850 + 430 |
‘._; t——— R e a——

| Bids 6, Sump

—_—,— - huatbudl 3 - —— —— — =

! \\ 1\'( K,n;";‘t‘-- d f\ \ ), 15-30 ¢ m_

b .. mc——

(!Hwn:: | 7404+ 14 |

| Waste Storage Pad A6, 15-30 C*_“‘g_w;,#‘?_u_";_ e xS | J17x03: | 060£012 | 740414 | 2 45
Waste Storage Pad E6, 15-30cm | 10 | 41.87 4+ 097 2.00 4 | 0.86 + 0.14 447+ 1.0 |
ot ,: —c—— s e e—————— it ttmm— ,->___n_.u'__-._4,._.__. ..'_ - S AT - -
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—————— e S L e

4
{ | i
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12 48
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el
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e R WiSeni e S P
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e ——————————
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—— AT —d
|
i
|

S SN W

Waste Storage Pad Kﬁj 15-30 cm 10 | 19.68 + 0.68 ' 1.07 + 0.18 027 +008 | 21.02+070 | 38 |
) | Drum ' 5 1| >4+21 | 3124 S 4+ 13 14+ |
Drum Burial Pit #2, 0-15 cm 111 882 +21 | 312445 | 35+13 817 + 22 1 8 4

Drum Burial Pit #4, 0-15 cm § 23.5+ 16
N. of Bldg 3 #1, 0-1S cm 12 712 + 20
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-+
-,
e e Tt
-y
I+
vod
O
' N o
o
rJ
*—
-
-y
o
o~
O
4
>
J




TABLE 6 (Coutinued) :
ISOTOPIC URANIUM CONCENTRATIONS
COMBUSTIGN ENGINEERING SITE
WINDSOR. CONNECTICUT

it Location

Figure | Uranium Concentrations (pC/g)* =~ | ¢ y.238

e

arichment

AT

v U-234 | U-235 | U-238 |  Total U* |

| Manhole #6, Oid Industrial Line

I
i Manhole # . Industrial

e #16, Industrial

- " :
Breok #85

i
:
|
|
»

a,
i
"
0
+
X
P
4
A
-~
-
LA
b
b 4
e
+
b
| =

rorrienms

f QRO 4- R7 71 + 19 | RE 4+ SR 2 OG0 4+ RO ! 5 i
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APPENDIX A

MAJOR INSTRUMENTATION

The display of a specific product 1s not to be construed as an sement of the product o1

manufraciurer o he authors or their emplover
DIRECT RADIATION MEASUREMENT
Instruments

Eberiine Pulse Ratems

Model PRM-6

(Eberhine, Santa F¢

Eberline "Rasce

Model PRS-

!} perine., Sar

Eherline (M Deteclor

Model HP-260

Victoreen Nai Scin

Moxdel ARG._S




LABORATORY ANALYTICAL INSTRUMENTATION

Alpha Spectrometry System
Tennelec Electronics Model
. (Tennelec, Oak Ridge, TN)
Used in conjunction with:
Surface Barrier and Ion Implanted Detector
(Canberra, Menden, CT and
Tennelec, Oak Ridge, TN) and
Multichanne! Analyzer
3100 Vax Workstation
(Canberra, Menden, CT)

High Purity Extended Range Intrinsic Detector
Model No: ERVDS30-25195
(Tennelec, Oak Ridge, TN

i ‘ Used in conjunction with

™\

8 [ead Shield Model O
l (Nuclear Lead, Oak Ridge, TN) and
Multichannel Analyzer
100 Vax Workstation

(Canberra, Menden, CT)

High-Purnty Germanium Detecto
Model GMX-23195-8, 23% Ef
(EG&G ORTEC, Oak Ridge, TN)
Used in conjunction wiih
Lead Shield Model G-16

(Gamma Products, Palos Hills, 1L) a
Multichanne! Analyzer

$100 Vax Workstation

(Canberra, Menden, CT)

L OW }\‘\\’f}’l\l\)f“' (as }“M yortional |
Model LB-5110-W

(OUxtord ‘M‘k NH‘-‘;‘Q 1"‘

Combustaon Lag mecrmg April 2 Lo b}




APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES




APPENDIX B

SURVFY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

Surface Scans

\ A
'\ ‘\ Surface scans were performes vV Da [ t! nroo SIOWILY over the suriace distance
i
o Detween the ;‘7515". and the surtace wa mainta ed at ¢ nin I yminally about chn
/r sSurfaces were scanned using smaii arca m’ or 59 ¢m?) hand-held detectors. ldentificatior
/ Of elevated leve wds Dased on incréasc | ne audipig 2Tl ITom the recoraing na’/or /
f
indicatng 1strumes LOombdi ) M dete { and mstruments used tor the scans were
\ ;:’v . S t { n d ! wil s meter-sca
et oM {0 Wil { { yoa it
1
ami Nal iati { or wit ! \CLET
5 +f ¢ . . : M » » e »
Surface Activity Measurements
A 4 ¢ . o ' 111l .
P‘u‘\,\ surements 10r 1ok dll | 10Lla [ acliy Cye WEere P ormed using ./'l\ 14 ,rhl!..k'l‘;'f
and UM detector respective wiih ratemeter-scailers
’
Count rates (Cpm), wnich were integrated over | minute in a staic position, were converted to
' s 5y | vy / } 1 \ 14 1 N N s I . \ T \ ’ >
acuvity l(\! IS5 {apm U0 CmY) by divid g the net rate by the 4 erticiency and correx "fu}' fOr th¢
. @ > . S BA AT | L o " i - > N T n #1111 p
active area ol the qdetecto 1 he aipna activity packground count rates 1or the ZnS scintillatior
detectors averaged approximately ! [Or each getector gificiency factors ranged from
' 1€ 8 QO €av ¢ Pl { o 1 Iihrate P 10 ' het 11
U. i 10 uU.iy 10 C NS ( atll { CCI( a1107atlc 10 ri 1 N eta acty v
- { } \ r natals 2 - i
DACKETOUNd ¢ It rates 1or i ‘?’r!lu Of dVie (;.)"‘w\‘.f- l‘('yh 33 ¢pm 101 (_‘(i‘."\;L‘[L\‘\"r
} } [
v B- |

nbusLOn bag ooy




Beta efficiency factors ranged from 0.16 to 0. 18 for the GM detectors calibrated to 1¢-Y%9

AN

effective probe area for the Znd scintiiation an

respectively

Removable Activity Measurements

Removable activity levels were determined using number

diameter Moderate pressure was applied to the smear ( the
- s Cmear W 6T Vaced 1 ‘heled i other
suriace was wipca smears were placed 12a0€I1C0 OLNC
pertinent information recorded
Miscellaneous Sampling
il Sam P
Soil Sampling
‘lf;"‘ IXimalel } ' ) A a0 & ¥ | ) { | g Sar :\,“‘ WETE
aCe IN a piast ’ } i € ! ESSAL ITVEY proceaurt
Residue Sampling
Avallab residue (e.¢ § | { 4 & ea daimp ocauon Collected
samples were placed 1n a plast Dag, Seales ind labeled 1n accordance with ESSAP survey
DIrocCedl
) Sediment Sampling
\;",‘x\‘!,hlw‘.“xix 1 KE ( SCO1MCT Wds COLCCICA al Calhl Sdaimpic 10cation CHICCLICU Sal |',ll‘\ WEIC

with ESSAP survey procedures




Paint Sampling

ANALYTICAL PROCEDURES

Removable Activity

Miscellaneous Samples

Gxamma Spectrometry
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MATERIAL GUIDELINES
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APPENDIX (

SUMMARY OF DEPARTMENT OF 'NERGY
RESIDUAL RADIOACTIVE MATERIAL G ''IDELINES

BASIC DOSE LIMITS

i . | ¢ S nM rat y { i Indsine radon) WP Y fiviad
«ne basic dose himit for the annual radiation dose (exciuding radon) received vy an individu
member of the general public is 100 mrem/yr.? In implementing this limit, DOE applies as lo
as reasonably achievable principles to set site-specific guidelines
1

EXTERNAL GAMMA RADIATION
1 he average lev i gamma rad t Oor habiable st JT€ On a site that n
N wdiological restr ) mn 1 naiif exceed the pack { level by more than 20 uR

‘
ind will comply with the basic dos A appropriate-use scenario 1s considered

SURFACE CONTAMINATION GUIDELINES

Allowable Total Residual Surface Contamination
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with decay modes other thar
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fieeinn) vont & { ad ntheay
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