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Braldwood Station e
35100 South Rt 53, Suite 84

Braceville, IL 60407-9619

Tel. 815-458-2801

May 11, 2005
BW050043

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555-0001

* Braldwood Station, Units 4 and 2
Facility Operating License Nos. NPF-72 and NPF-77
NRC Docket Nos. STN 50-456 and STN 50-457

Subject: 2004 Annual Radiological Environmental Operating Report

Attached is the 2004 Annual Radiological Environmental Operating Report for Braidwood
Station. This report is being submitted in accordance with Technical Specification 5.6.2,
"Annual Radiological Environmental Operating Report.” This report contains information
associated with the station's radiological environmental and meteorological monitoring
programs. This information Is consistent with the objectives described in the Offsite Dose -
Calculation Manual and 10 CFR 50, Appendix [, "Numerical Guides for Design Objectives
and Limiting Conditions for Operation to Meet the Criterion ‘As Low as is Reasonably
Achievable' for Radioactive Material In Light-Water-Cooled Nuclear Power Reactor
Effluents,” Sections IV.B.1, IV.B.2, and IV.B.3. Technical Specification 5.6.2 requires the
Annual Radiological Environmental Operating Report to be submitted by May 15 of each
year. '

Ifyou have any questions regarding this information, please contact Mr. Dale Ambler,
Regulatory Assurance Ma.nager, at (815) 417-2800.

Respectfully, ‘
J‘s“oéw £r
Keith J. Polson '

Site Vice President

_ Braidwood Station

Attachment

cc:  Reglonal Admihistrétor -'NRC RegiOn m .
NRC Senior Resident Inspector - Braidwood Station ‘/Ea S

Information in this record was deleted
in accordance with the Freedom of :nformation

Act, exemptions
FOIA- IE ’./ gan




(0.034 pr/m , except for the period from May 16 through June 6 when it was
influenced by the nuclear reactor acc1dent at Chemobyl), 1987 (0.027 3pC)/m ), 1988
(0.03 lspC1/m ), 1989 (0. 0283pC|/m ), and similar to 1990 (0.024 pCl/mJ), 1991 (0.022
an/m ), 1992 (0.022 pCi/m’), 1993 (0.022 pr/m ) 19394 (0.021 pCi/m’), 1995 (0.023

pr/m ), 1996 (0.022 an/mJ), 1997 (0.023 pCi/m)), 1998 (0.025 pCi/m® ), 1999
(0.027 pCi/m®), 2000 (0.028 pCi/m®), 2001 (0.027 pCi/m* 2002 (0.028 pCi/m’) and
2003 (0.026 pCi/m’).

All gamma-emitting nuclide activity was below respective LLD levels. No activity

" attributable to station operation was detected in any sample.
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Terrestrial Radioactivity

Vegetables were collected in August and analyzed for 1-131 and gamma-emitting
nuclides. 1-131 and gamma-emitting nuclides werc below the limits of detection
indicating that there was no measurable amount of radioactivity attnbutable to the
station releases.

Aguatic Rédioactivity

Well water was collected quarterly from one nearsite well (BD-13) and four farsite -
wells (BD-34, BD-35, BD-36, BD-37) and was analyzed for tritium and gamma-
emitting nuclides. Tritium levels at BD-13, BD-34, BD-35 and BD-37 remained
below the LLD level of 200 pCi/L. Tritium levels at BD-36 averaged 438 pCi/L witha
first quarter high of 494 pCi/L. All gamma-emitters were below the LLD. These
results are similar to those obtained since 1991 when tnuum well water sampling was
initiated. . >

Weekly surface water samples from BD-10 (Kankakee River, Downstream) and BD-25 .
(Kankakee River, Upstream) were composited monthly and analyzed for gamma-
emmmg nuclides and gross beta activity. Quarterly composites were analyzed for
tritium,  Public water samples. from BD-22 (Wilmington) were also composited

monthly and analyzed for gamma-emitting nuclides, gross beta and tritiom. Weekly
composite samples from BD-22 are analyzed for tritium to provide information and
trending. These samples and. analyses are not required by the ODCM or REMP

program.

Cs-134 and Cs-137 concentrations were bclow the LLD level of 15 pCl/L and 18
pCi/L, reSpecnvcly, inall samples _

Gross beta concentrations at BD-10 averaged 3.3 pCi/L with a range of 2.2-4.8 pCi/L;
concentrations at BD-25 averaged 5.8 pCi/L with a range of 2.7-9.3 pCi/L. Gross beta
concentrations at BD-22 averaged 2.7 pCi/L with a range of 1.5-3.7 pCi/L.

Tritium concentrations at BD-10 and BD-25 remained below the LLD level of 200
pCi/L in all samples. Tritium concentrations in public water samples (BD-22)
averaged 853 pCi/L with a range of 42-3,144 pCi/L. These values are less than the

7




~v

6.0

7.0

reportable level of 20,000 pCi/L for drinking watcr, and are attributable to plant
operation. These results were consistent with plant effluent releases and river flow
dilution.

Sediment samples were collected twice a year, in May and October, from two indicator
locations (BD-10 and BD-41) and analyzed for gamma-emitters. Cs-134 and Cs-137
concentrations were below the lower limit of detection (0.15 and 0.18 pCl/g dry
weight, respectively) in all samples. These values are similar to those obtained in 1986
through 2003. :

Levels of gamma radioactivity in fish were measured and all samples were below the
LLD for the year.

Water, fish and sediment locations are shown in Figure 5.0-3.
5.5 Milk.
~ Milk samples were collected monthly from November through April and biweekly
from May through October and analyzed for I-131 and gamma-emitting nuclides. Milk
locations are shown in Figure 5.0-3.

1-131 concentration was below the LLD level of 1.0 pCi/L in all samples.

Cs-134, Cs-137 and Ba/La-140 were below the LLD level of 15, 18 and 15 pCi/L,
respectively. These results are identical to those obtained in 1986 through 2002.

5.6 Sample Collections

All samples were collected as scheduled except those listed in the Listing of Missed
Samples, Section 2.0 of Appendix III.

5.7 Program Modifications

There were no changes to the program in 2004.

ANALYTICAL PROCEDURES

: 'Procedurcs used durmg the pcnod covered in this report remained unchanged. A summary

of the procedures used for analyzing radioactivity in environmental samples is given in
Appendix V of the report for the period January - December 1993,

MILCH ANIMALS AND NEAREST.LWES'TOCK CENSUS

A census of milch animals and nearest cattle was conducted within a 6.2-mi1e radius of the

* Station, The survey was conducted by “door-to-door” canvas and by information from

1llinois Agricultural Agents. The census was conducted by A. Lewis on August 30, 2004,
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TABLE.S.O-_Z (continued)

BRAIDWOOD STATION

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM, SAMPLING LOCATIONS

5. PUBLIC WATER

Site Code
BD-22

6. GROUND/WELL WATER

Site Code”
BD-13
BD-34
BD-35
BD-36
BD-37

7. SURFACE WATER

Site Codc.

BD-10
BD-25 (C)

8. FISH
. Site Codc'

BD-25 (C)
BD-28

9. SHORELINE SEDIMENTS

Site Codc-

BD-10
BD41

Distance
Location . {miles)
Wilmington 6.0
" Distance
Location {miles)
1.7
- 4.7
4.7
4.7
47
Distance
Location {miles)
Kankakee River, Downstream 5.4
Kankakee River, Upstream 9.6
Distance
Location {miles)
Kanksakee River, Upstream .96
Kankakee River, Discharge 54
Distance
Location {miles)
Kankakeé River, Downstream .'5.4
Kankakee Rivcr, Downstream . 5.2

Direction Sector

NE . C
Direction Sector
NNE B
E E
E E
E E
E E

Direction Sector

NE
E

HO

Direction Sector

E E
E

Direction Sector

NE Cc
E

Control (background) locations are denoted by a “C" after site code. All other locations are indicators.

1.22
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Table 5.0-3
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM QUARTERLY SUMMARY

Name of Facility_Braidwood Nuclear Power Station . Docket No._50-456, 50-457
Location of Facitity_ Will,_Illinois Reporting Period _ist Quorter 2004
(County, State)
"Sammple Typeand Indicator Location with Highest Control Number of
Type Number of | Locations - Highest Mean? Locations | Non-routine
(Units) Analyses LLD Mean® Quarterly Mean Range Mean? Results
-Range Range
Alr Gross 65| 001 | 0027(5252) { BD-06%, Godley | 0.028(1313) | 0.028(13113) 0
Particulates | Beta (0.010-0.045) | 0.5 mi. WSW, Sector | (0.016-0.043) { (0.018-0.039)
o3 M
(pCi/m’) Gamma Spec. 5
Cs-134 0.05 <LLD - - <LLD 0
Cs-137 0.06 <LLD - - <LLD 0
Other Gammas 001004 | <D . - <LLD 0
Altbomne ) . '
lodine 1-131 35 0.07 <LLD - - <LLD 0
(pCi/m’)
Mitk 1-131 6 1 .<u1p - - <l1D 0
(pCilL) '
Gamma Spec. 6
Cs-134 15 <LLD - - <LLD 0
Cs-137 18 <l1D° . - <LLD 0
Ba-140 60 <LLD - - <LLD 0
La-140 15 <LLD. - - <llD 0
Other Gaimras 10-15 <up . . <up o
Surface Water | Gross Beta - 6 4 <LLD BD-25, Kankakee 6.4 (33) 6.4 (2/3) 0
{(»CiNL)y- River, Upstream, (43-93) 4393)
: 9.6 mi. E, Sector E .
Gamma Spec. 6
Cs-134 15 .<LLD - - <LLD Qo
Cs-137 . 18 . <UD - - <LLb 0
Other ODCM- .
Required 15-60 <LLD - - <LLD 0
Gammas .
Tritium 2 200 <[LlD - - <LLD ‘0
Wel Water | Tritivm s| 200 | 4saqus) u-a% el asaqn) None . 0
Cin) ) ector E
Gamma Spee. 5 .
5134 15 | <up . - None 0
" Cs-137 18 . <LLD, - . None 0
Other ODCM-
Required - 15-60 <lLb . - None (¢
Gammas

i b

8 Mean and range based on detectable measurements only. Fractions |nd|calcd in parentheses.

b Locations BD-06, BD-20 and BD-03 (C) had identical means of 0.028 pCi/m’, BD-06 and BD-03 (C) are detailed in this summary.
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Table 5.0-3 (continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM QUARTERLY SUMMARY

Name of Facility,_Braidwood Nuclear Power Station _ Docket No._§0-456, 50-457
Location of Facility_ Will,_Ilinois Reporting Period __1st Quarier 2004
(County, State)
Sample Typeand . Indicator . Location with Highest Control Number of
Type Number of Locations Highest Mean2 Locations Non-routine
(Units) Annlyses_ LLD Mean® ., Quarterly Mean __ Range Mean? Results
Range *- Range
Public Water { Gross Beta 3l 4 <l1D - . . None 0
eciny |
Tritium 3 200 345 (313) BD-22, Wilmington, 345(33) None 0
) (219-432) | 6.0miNE,SectorC (219-432)
Gamma Spec. 3
Cs-134 ] 15 <LLD - - None 0
Cs-137 18 <LLD . ] - - None 0.
QOther QDCM- .
Required 15-60 <LlD . - None 0
Gammas .
Gimma | Gamma Dose 80 9.7 *22.6 (78778) BD-211-1 250(111) | 24.0(22) 0
Background . (19.029.0) | 4.8 mi.SW, SectorL . ) (24.0-24.0)
(TLDs) :
(mR/Qtr.)

3 Mean and range based on detectable measurements only. Fractions indicated in parentheses.
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Table 5.0-4
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM QUARTERLY SUMMARY

Name of Facility_Braidwood Nuglear Power Station . Docket No._50-456, 50-437
Location of Facility_ Will, Tlinofs Reporting Period __2nd Quarter 2004
(County, State) -
Sample Type and Indicator Location with Highest Contro! Number of
Type Numnber of Locations Highest Mean? Locations Non-routine
(Units) Analyses LLD Mean® Quarterly Mean __ Range Mean? Results
Range Range
Afr Gross 65 0.01 0.018(51/51) | BD-20,Nearsite N | 0.020(13/13) | 0.019(13/13) 0
Particulates | Beta (0.010-0.031) | 0.6 miN,SectorA | (0.012-0.031) | (0.0)2-0.028)
(pCi/m3)
Gamma Spec. 5
Cs-134 0.01 <LLD - - <LLD 0
Cs-137 0.01 <liD - . <LLD 0
Other .
Gammas 0.01-0.04 <LLD - . <LLD 0
Alrborne .
lodine -1 30 0.07 <LlD - - <D 0
(Cifm*)
Milk 1131 10 1 <LLD . - <LLD 0
(pCiL)
Gamma Spec. 10
Cs-134 15 <UD - . : <lLD 0
Cs-137 . 18 <LLD - - <LLD 0
Ba-140 60 <lp ° - - <LLD 0
La-140 15 " <D - . <LLD 0
Other 10-15 <liD - - <L1D 0
Gammas .
Fish Gamma Spee. 4
(pCilg wet) ‘ ’ o
) Cs-134 0.13 <LllD . . - <LLD 0
Cs-137 0.15 <LLD - - <LLD 0
Qther ODCM- . :
* Required 0.13-026 <L1D - - <LLD 0
Gammias
Other Gammas 0.20-0.30 <LLD - - <LLD 0
Bottom | Gamma Spec. 2 .
- Sediments : 1 .,
(pCi/g dry) Cs-134 0.15 <LLD - - None 0
| csa37 0.18 <UD - . . None 0

8 Mean and range based on detectable measurements only. Fractions indicated in parentheses.
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Table 5.0-4 (continued)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM QUARTERLY SUMMARY
Name of Facility, Braidwood Nuglear Power Station__ Docket No.__50-456,_50-457

Location of Facility, Will, Tlinpls _ Reporting Period _2nd Quarter 2004
(County, State)
Sample Type and Indicator ~ |  Locationwith Highest Control Number of
Type Number of Eocations Highest Mean? Locations Non-routine
(Units) Analyses TLuD Mean® .- Quarterly Mean _ Range Mean® Results
Range Range |
Surface Water | Gross Beta 6 4 48 (1) BD-25, Kankakee 55(33) 55 3Ry 0
(eCilL) River, Upstream (4.2-6.9) (4.2-69)
Gamma Spec. 6 9.6 mi. E, Sector E
Cs-134 15 <D . - - 0
<LLD
Cs-137 18 . <LLD - - 0
<LLD
Other ODCM- .
Required *.1530 <D . - 0
Gammas ' : 1 - <LLD
Tritivm 2 200 <LLD - - (]
. <LLD
Well Water | Tritium s{ 20 | 30608 po-ss.”mn | 395y None 0
(pCiL) . . :4.7mi. E, SetlorE |,
Gamma Spec. 5 ) e~ } i
Cs-134 15 ‘<11D - - None 0
Cs-137 18 | <up’. . . None 0
Other ODCM- . .
Required 1530 <up - - None 0
Gammas . .
_Public.Wnt:r Gross Beta 3 4 <LLD - - None 0
@CiL) .
Tritium 3 200 <l1D - - None 0
Gamma Spec. 3
Cs-134 RE] <lLD - ) - None 0
Cs-137 18 <lp . - L. None 0
Other ODCM- .
" Regquired 1530 <LlD , - - None 0
Gamrnas b
Gamma Gamma Dose 80 9.7 | 23.5(78/78) | BD-209-1,4.8 mi. S, 30.0(171) ' 225(20) 0
Background - {21.0-30.0) Sector) . (22.0-23.0)
(TLDs) .0
(mR/Qtr.)

# Mean and range based on detectable measurements only. Fractions indicated in parentheses.
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’ _ Table 5.0-5
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM QUARTERLY SUMMARY

Name of Facility, clear Povser Stati Docket No.__50-456, 50457
Location of Facility _ Will, Tllinols Reporting Period _3rd Quarter 2004
{County, State)
Sample Type and Indicator Location with Highest Control Numberof
Type Number of : Locations Highest Mean? Locations Non-routine
{(Units) Analyses LD Mean® * Quarterly Mean Range Mean® Results
Range ) : Range
Alr Gross 70 0.01 0.023 (56/56) | BD-1 9®, Nearsite, NW | 0.024 (14714) | 0024 (1414) 0
Particulates [ Beta (0.013-0.035) | 0.3 mi NW, SectorQ | (0.017-0.035) [ (0.015-0.043)
03 .
(pCim’) Gamma Spee. 5
Cs-134 0.01 <LLD - <LLD 0
Cs137 0.01 <LLD - <LLD 0
Other Gammas 0.01-0.04 <L1D - <LLD ]
Alrborne
Iodine 1131 as| o07 <D - - <LLD 0
(pCifm’) :
Milk 1-131 14 1 <LlD, - - <lLb 0
(pCiL) .
Gamma Spec. 14
Cs-134 15 <LLD - . <L1D 0
Cs137 18 <UD . . <ub 0
Ba-140 60 © <UD’ - . <LLD 0
La-140 15 <up” - . <LLD 0
Other Gammas 10-15
Vegetation | 1-13] 10 0.06 <LLD . - <LLD [}
(pCi/g we) :
= | Gamma Spec. 10
Cs-134 0.06 ‘<lD -, - - " <LLD. 0
Cs-137 0.08 <LiD . - <LLD )
Other Gammas 0.01.0.10 <L1D . <LLD 0
Surface Water | Gross Beta [ 4 43 (1) ‘BD-25 Kankakez . 6.40203) 6.4 (2/3) 4
(pCiL) . River, Upstrean, (5.0-7.7) (5.0-1.7)
Gamma Spec. 6 9.6 mi E, SectorE .
. . : . - - 0
Cs-134 . 15 . <lb- . <LLD
. ' - . 0
Cs-137 : 18 <LlD . <LlD
Other ODCM- . - N
Required 15-30 . <LLD - - <LLD 0
Gamnmas . :
Tritum o2 200 - <LLD - - <LLD 0

2 Mean and range based on detectable measurements only. Fractions jndicated in parentheses.
¥ Locations BD-03 (C) and BD-19 had identical means of 0.024 pCi/m’. Both are detailed in this summary.

1-30




Table 5.0-5 (continued)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM QUARTERLY SUMMARY

Name of Facility_Braldwood Nuclear Power Station . Docket No.__50-456, 50-457
Location of Facility__Will, Tllinois _ Reporting Period _3rd Ouarter 2004

(County, State)
Sample Type and Indicator Location with Highest Control Number of
Type Number of Locations Highest Meant Locations Non-routine
(Units) Analyses (85 Mean® Quartetly Mean Range Mean® Results
Range Range
_ =t —
Well Water | Tritium 5 1. 200 485 (1/5) thoS@h’ll | 48s(1n) Naone o
(pCilL) 4.7 mi. E, Sector E §
Gamma Spec. s ; v
Cs-134 15 <LLD - - None 0
Cs-137 18 <LLD - - None 0
Other ODCM- .
Required 15-30 <LlD - - None 0
Gammas '
Public Water | Gross Beta 3 4 <LLD - - None 0
{pCilL)
Tritium 3 200 1911 (3/3) | BD-22, Wilmingten, 1,911 33) None (]
(685-3,144) 6.0 mi NE, Sector C (685-3,144)
Gamma Spec. 3 :
Cs-134 15 _<LLD - - None .0
Cs-137 18 <LLD . . - None 0
Other ODCM-
Required 15-30 <L1D - - None 0
Gammas
Gamma Gamma Dose 80 9.7 25.7(78118) BD-109-1 31.0Qn) 210 22) 0
Background (22.031.0) 3.8mi. S, Sector) (24.0-24.0)
(TLDs)
(mR/Qtr.) .

2 Mean end range based on detectable measurements only.  Fractions indicated in parentheses.
b Locations BD-1 09-1,209-1 and 209-2 had identical means of 31 mR. Only BD-109-1 is detafled in this summary.
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Table 5.0-6
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM QUARTERLY SUMMARY
Name of Facility_Braldwood Nuclear Power Station  Docket No._$0-456, §0-457

Location of Facility_ Will, Tllinois

Reporting Period _4th Quarter 2004

(County, State)
Sample Type and . Indicator Location with . Highest Control Numnber of
Type Number of ’ * Locations Highest Mean? Locations Non-routine
(Units) Analyses LLb Mean® Quarterly Mean Range Mean® Results
Range Range
Air Gross . 651 o001 0.028 (52/52) BDISY, Nearsite NW, | 0.028 (13/13) | 0.027(13/13) 0
Particulates | Beta (0.013-0.038) | 0.3 mi. NW, Sector Q | (0.016-0.036) | (0.015-0.040)
(pCifm®)
Gamma Spee. S
Cs-134 0.05 . <LLD . - <LLD 0
Cs-137 0.06 <LLD - - <LLD 0
Other Gammas 001004| <UD . . <LLD 0
Airborne ‘
Jodine 1131 3s 0.07 <LLD - - <LLD 0
(CVmd)
Milk 1-131 g 1 <LLD - . <LLD 0
(pCi) .
Gamma Spee. 8
Cs-134 * 15 <LLD - - <LLD 0.
Cs-137 18 <LLD - - <LLD 0
Ba-140 60 <LLD - - <LLD 0
La-140 15 <LLD - - <LLD 0
Other Gammuas 10-18 <LLD - . - <l1D
Fish damm:l Spec. 4
{(pCilgwet) |. )
Cs-134 0.13 <lp - - <LLD 0
Cs-137 0.15 <LLD - . <LLD 0
Other ODCM.-
Required *] 0.13-0.26 <LLD . - <LLD 0
Gammas :
Other Gammas 020030} <LLD - - <LLD 0
Bottom |GammaSpee. 2 _
Sediments : T .
{pCi/g dry) Cs-134 0.15 <uo. - - None 0
Cs-137 - 018 <LLD - - - * None 0
.  Other Gammas 0.10-0.60 <UD - . " None 0

2 Mean end range based on detectable measurements only.» Fractions indicated in parentheses,
b BD-19 and BD-20 had identical means of 0.028 pCi/m’, Only BD-19 is detailed in this summary,
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Table 5.0-6 (continued)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM QUARTERLY SUMMARY

Name of Facility_Braldwood Nuclegr Power Station . Docket No._50-456, 50457 /
Location of Facility_Will, Winis Reporting Period _4th Quartsr 2004 '
(County, State)
Sample Type and lnéiutor Location with Highest Control Number of
Type Number of Locations Highest Mean? Locations Non-routine
(Units) Analyses L1D - Mean® Quarterly Mean Range Mean® Resulys
Range Range
Surface Weler | Gross Beta 6 4 - 4.0(13) BD-2§, Kankakee . 7.3 (23) 73(23) 0
{pCilL) River Upstream, (63-8.3) (6.3-83)
Gamma Spec. 6 9.6 mi. E, Sector E
Cs-134 15 - <LID - . <LLD 0
Cs-137 18 <LLD . - <LLD 0
Other ODCM- :
Required 15-30 <LLD - - <LLD 0
" Gammas :
Tritium 2 200 <LLD - - <LLD 0
Well Water | Gamma Spec. s
(pCil)
Cs-134 15 <LLD - - None 0
Cs-137 18 <LLD - - None 0
Other ODCM-
Required - 1530 <LLD - None 0
Gammas .
4 ) o
Tritium s | 200 376 (115) no-a5mfﬁv 376 1N) None 0
. _4.7 mi. E, Sector E-
Public Water | Gross Beta 3 4 <LLD - - None 0
(pCiL) : ' .
Gamma Spec. .
3
Cs-134 15 <LLD , , - . None 0
Cs-137 18 <LLD - - None * 0 -
Other ODCM- :
Required 15-20 <LLD - - None 0
Gammas .
Tritium 200 1,554 213) BD-2i. Witmington, 1,554 (2/3) None 0
3 (364-2,743) 6.0 mi NE, Sector C (364-2,743)
Gamma Gamma Dose 80 9.7 25.3 (718/778) BD209-2" . 30.0(1/1) 25.022) 0
Background ' (22.0-30.0) 4.8mi§, Sector) (25.0-25.0)
(TLDs) '
(mR/Qtr.)

2 Mean and range based on detectable measurements only.  Fractions Indicated in parentheses.
¥ BD-209-2 and BD-211-1 had identical means of 30 mR. Only BD-209-2 is detailed in this summary.
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" BRAIDWOOD

Table 7. Surface Water
Collection: Quarterly composites of weekly collections
Required LLD:  H-3=200pCi'L
Units: pCUL
2004 Sample Description and Concentration
Collection .
Period Lab Code Tritium
D-10_Kankakee River, Downtrea
" 1stQuarter BDSW. 1260 90 84 ;85
2nd Quarter BDSW. 3541 45+ 83;83
3rd Quarter BDSW. 5612,3 834 62363
4th Quarter BDSW. 7611 176+ 90;94
BD-25 (C) -Kan]cnkec River, Upstream
1st Quarter BDSW. 1261 125+ 86;87
2nd Quarter BDSW. 3542 - -10+80;80
3rd Quarter BDSW- 5614 47+ 86:86
4th Quarter BDSW. 7612 176+ 90;94
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Table 8.

BRAIDWOOD

2.8+19;19

Well Water
. Collection: Quarterly .
ODCM- ¢ :
Required LLDs; - B3 =200, Mn-54 = 15, Fe-59 = 30, Co-58 = 15, Co-60 = 15, Zn-65= 30, .
" Zr.95 =30, Nb-95 = 15, Cs-134 = 15, Cs-137 = 18, Ba-140 = 60, L2-140 = 15 pCi/L
Units: pCiL ' ' '
+ Sample Dcscripﬁoﬁ and Concentration
BD-13_Braidwood City Hall Well
Date .
Collected 01-08-04 04-08-04 07-08-04 10-14-04
Lab Code BDWW-157 BDWW-1563 BDWW-3583 "BDWW-6053
H-3 22 80380 11£77;77  113:82;84 55 82382
Mn-54 1.0£1.8:1.8 24£3.0;3.0 02%2.0 ;2.0 07£13;13
Fe-59 2.5£3.7:37 4473373 43435 ;3.5 20224324
Co-58 ~08£18;:15 1437334 C07£15:1.4 0.6£11:12
Co-60 04£15;18 1334337 09214 ;1.5 18212311
Zn-65 5349;50 38%75;75 -1224.0:4.0 11226326
Zr-95 2.6£3.6 ;3.6 38+73:73 0.6%3.8:3.8 -1.7:£29;:3.0
Nb-95 1.5 :£22;22 ".1,9 £3.9;3.9 10 £1.7; 1.7 04 £12;12
Cs-134 05221 ;2.1 24%4.0;4.1 1.6%£22 ;2.2 09213;13
Cs-137 13225:25 -1.6£39;39 © 19%22322 011212
Ba-140 3.0::84;:84 29£13.6;13.6 -8.626.0;62 -2.8:44.6;4.6
La-140 15420 :2.1 -59£39 140 - 1.8%1.4:14 07214 ;15
) D-34
— o~
¥
Date . T .
Collected 01-08-04 04-08-04 07-08-04 10-14-04
Lab Code BDWW-158 BDWW:-1564 BDWW-3584 BDWW-6054 .
H-3 20+ 80380 . 43+78:79 134 83;85 36 77;77
" Mn-54 02:21.6:1.6 13£19:19 -1.822.6 2.6 1.0£1.2;12
. Fe-59 2.7£3.0;3.1 0.7 +£3.4 ;34 3.5%55:55 0.6£20:20
Co-58 0321.6;1.7 0.7 £1.7 ;2.3 - 092834 06x12;13
Co-60 2.0£17;1.6 07423317 4.6x34 ;2.8 03£13;12
Zn-65 -4.124.0:4.0 “6.6 4.5 ;4.6 . 1.2£4.6 ;4.6 0.5£28;28
Zr-95 0.7239:3.9 -1.7+4.9:4.9 22£52:52 0827 ;2.7
Nb-95 1.0 £2.1;2.1 14 £22;22 0.9 £2.9;29 15+14;1.4
Cs-134 0.6£2.2 ;2.2 0223 ;23 0.1£34 ;34 1.6£1.5;1.5
Cs-137 22222;22 1.0£23;23 052273527 0815315
Ba-140 9.0%65:6.6 2.8%85:85 - 12684386 65449350
La-140 0323323 1.7£3.6 ;3.6 04=1.4;14
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Table 8. Well Water
" - Collection: Quarterly
" ODCM-
* Required LLDs: H-3=200, Mn-54 15 Fe-59 =30, Co-58 = 15, Co-60 = 15, Zn-65 = 30, )
Zr-95 =30, Nb-95 =15, Cs-134 = 15, Cs-137 = 18, Ba-140 = 60, La-140 = 15 pC/LL
Units: pCilL :
Sample Description and Conccntrntion .
‘E-as' Wel §
R |

Date
Collected 01-08-04 04-08-04 07-08-04 10-14-04
Lab Code BDW“;-159 BDWW-1565 BDWW-3585 BDWW-6055
H-3 -1 79;79 20£77;77 . 158 84 ;87 2£79;79
Mn-54 -1.9£3.6 ;3.6 2.0 :‘:;3.7 ;3.8 13£25;25 0.0£19;19
Fe-59 0.8 £5.6 ;5.6 . 7.2x6.8 ;6.9 03:£43;4.3 04:£29:;29
Co-58 22£3.7:;34 0.7+3.9;5.1 -1.0£29 ;3.0 03£15;19
Co-60 3.2£34;3.7 7.0%5.0;3.9 -0.5+£3.0;2.9 04%19:15
Zn-65 23%7.7;7.7 «7.5£9.0 ;9.1 24£52;5.2 -0.2:£3,0;3.0
Zr-95 33268;6.8 28 49.0;9.1 4.0+6.6;6.6 -3.7£3.5;3.6
Nb-95 1.5 £3.7;3.7 -0.1 £42;4.2 -53 £2.8329 02 £17;13
Cs-134 «26%+34;34 23%42;42 0934 ;34 04£20;2.0
Cs-137 13£33;33 -1.6:£3.8; 3.8 -0.7 £32;3.2 06+19;1.9
Ba-140 -5.0£11.7;11.7 ~144 £12.5;12.7 0.3 £89;89 <9.2:£6.8;6.9
La-140 8.24£53 ;5.5 1.2 i4 4 4 4 2.5£3.5 ;3.5 «23+18;1.8
Date ’ . .
Collected 01-08-04 04-08-04 07-08-04 10-14-04
Lab Code BDWW-160 BD\VW-1.566,7 . BDWW-3586 BDWW-6056
H-3 494+ 1003121 396+ 66;77 485+ 98;118 376%=95;108
Mn-54 -0.5%3.1 ;3.1 01216 : 1.6 02£15;15 -0.7+£12;1.2
Fe-59 19262 ;6.2 1.6 £2.7 ;2.7 0.1£25;25 -3.0£19;2.0
Co-58 -3.0+2.7;37 08£15:1.6 -03x13;14 02%11;1.1
Co-60 2.6%3.7;2.7 221515 02x14;13 1.6=1.1;1.1
Zn-65 1.5£7.8;78 10044 ;4.6° 3.1£3.0;3.0 0.5%£21;2.1
Zr-95 -08£73;73 . ~1.8+34 ;34 24£29;29 | 13%2,6;2.6
Nb-95 0.1 3.1:3.1 -10£19;20 0513513 <0.2 £1351.3
Cs-134 - 03:£32;3.2 -13£16;1.6 1.5+14 ;14 -0.0£1.2;1.2
Cs-137 -13233;33 - 02=x16;1.6 -0.3£1.5;1.5 "-0.0£1.3;13
Ba-140 220:x11.2;11.6 -3.8£6.1;6.1 <2,6+4.8;49 . 6.8 %£4,5;4.6
La-140 6.7+4.6 ;4.7 -0821.8;1.8 - 4421,6;17 -1.3£13;14
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BRAIDWOOD

“Table ‘8. Well Water .

Collection: Quarterly

ODCM- ) _

Required LLDs: H-3 =200, Mn-54 = 15, Fe-59 = 30, Co-58 = 15, Co0-60 = 15, Zn-65 = 30, ]

Zr95 =30, Nb-95 =15, Cs-134 = 15, Cs-137 = 18, Ba-140 = 60, L2-140 = 15 pCi/L
Units: pCilL ST
Sample Dcscripiion and Concentration . .
[ED-37 WM Wi !\\ . - oL b
Rl '

Date T .
Collected 01-15-04 04-15-04 07-08-04 10-14-04
Lab Code ' BDWW-248° BDWW-1690 BDWW-3587 BDWW.6057
H3 -15+78;78 45+78379 103+ 82383 29+ 80;80
Mn-54 -03£3.3;33 -0.9 +3.8;3.8 - 02£2,0;2.0 -04£1.9;1.9
Fe-59 17257357 <04 £59;59 -0.7+39;39 2.7£3.5;35
Co-58 1.1£34 ;40 "-4.2£3.5;3.6 -1.2+1.7;1.8 0.3%1.9;2.0
Co-60 1.6+4.0;34 . - 4,1£35;3.6. 23%1.8;1.7 41£19;19
Zn-65 03x76;7.6 34278:79 -02+4,0;4.0 -1.7£4.3 ;43
Zr-95 “4.0x7.9 ;8.0 © 3.1£79;79 =3.6£3.9;4.0 -1.3 24,7 ;4.7
Nb-95 1.7 £3.1;3.1 -1.1 £3.7;3.7 -2,7 £1.8; 1.8 2.1 £1.9;19
Cs-134 0.1 £3.6 ;3.6 -03%38;3.8 1.6£2.2 ;2.2 -0.6 £23 ;2.3
Cs-137 14x35;35 1.0£32;32 1.8+2.1;2.1 0.7£23;23
Ba-140 8.0x10.8;10.9 25£117;11.7 1.1£6.0;6.0 10.5+74;7.6
La-140 -0.924.0;4.0 43244 ;44 23£25;25 04£23;23

* Unable to collect on scheduled date of 01-08-04; owner not home.
} Unable to collect on scheduled date of 04-08-04; owner not home.
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4244 ;4.5

Table 9. Public Water -
Collection: Monthly composites of weekly collections
ODCM- Gross Beta = 4, H-3 = 200, Mn-54 = 15, Fe-59 =30, Co-58 = 15, Co-60 = 15,
Required LLDs:  Zn-65 =30, Zr-95 = 30, Nb-95 = 15, Cs-134 = 15, Cs-137 = 18, Ba-140 = 60, La-140
" "Units: pCilL . . " : L
Sample Description and Concentration
" BD-22_Wilmington
2004 . :
~ Collection * January February March
Period e
Lab Code BDPW.-391 - BDPW.812 BDPW-1243
Gross Beta 1.7£1.0;1.1 20£12;13 33210311
H-3 3832 97;110 - 432£99;115 219+£90;94 -
Mn-54 07258238 21217317 18435;35
Fe-59 45%£56;5.6 -1.5£39;4.0 1.52£49;49
Co-58 -0.8+2.6;2.6 -06+18;1.8 02:3.8;3.8
Co-60 56+34:;34 © 04£19;1.9 -2.6+3.9;3.9
'Zn-65 0.6:4.0;4.0 -3.1£54;5.5 . 3.0 i_6.9 369
Zr-95 . ~12£65;65 -07%£4.7;47 5.9+79;7.9
Nb-95 -1.0+£3.1;3.1 12+ 19319 02+33;33
Cs-134 16+3.1;3.1 0422322 -03+3.8;3.8
Cs-137 1.0£2,7;2.7 -13£22;2.2 34+3.8;39
Ba-140 -3.8+9.2;92 42+83;83 © 461133113
La-140 08+£27:2.7 «1.0£23;23 -2.843.0;3.0
2004 .
- Collection April May | June
Period ) .
Lab Code BDPW-2129 BDPW-2748,9 BDPW-3445
Gross Beta 24+09;1.0 23£0.7;0.7 3321.0;1.1
_ H3 .. 56=84;84 ° 11762363 42+ 80381
Mn-54 -16%3.6;3.6 -09+25;25 1.0£2.6;2.6
Fe-59 -89+7.1;72 -2.1:£3.8;3.8 292:49;:;50
Co-58 12+£33;33 2.0£2.1;2.1 03£33;33
- Co-60 2.0:£34;35 -03:£25;25 -09+3.1;3.1
Zn-65 08x72;72 04:48;:4.8 -46%£7.0;7.0
Zr-95 «3.1+£7.0;7.0 3.1%4.8;4.8 05+£7.6;7.6
Nb-95 02433333 -1.0%£2.1;2.1 09+2.7;2.7
Cs-134 -1.5+34;34 -0.5£2.6;2.6 -1.5+£3.3;3.3
Cs-137 03£3.5;3.5 0.8%25:;25 18£29329.
Ba-140 14+11.6;11.6 52£74;75 -102x9.9;10.0
La-140 -17%23;23 -6.0%4.2 ;43
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Table 9. Public Water .

Collection: Monthly composites of weekly collections

ODCM- Gross Beta = 4, H-3 =200, Mn-54 = 15, Fe-59 = 30, Co-58 = 15, Co-60 = 15,

Required LLDs:  Zn-65 = 30, Zr-95 = 30, Nb-95 = 15, Cs-134 = 15, Cs-137 = 18, Ba-140 = 60, La-140

Units: pCi/L . o

‘Sample Description and Concentration
BD-22 Wilmington

2004 .
Collection July August September
Period . . T
Lab Code BDPW—4433_ -BDPW-5021 BDPW-5583
Gross Beta 15+1.1;1.1 33z1.1;13 28+1.1;:1.1
H-3 685 1053141 . 1',903% 144;296 3,144 176,463
Mn-54 <0.1£2.1;2.1 -03+18:1.8 0.6+20:20 °
Fe-59 24£43;:43 05+3.2;32 -34234;35
Co-58 -04222;22 © 05%19;:19 04%2.1;21
Co-60 33+28;29 21£13;13 =2.9%2.6;2.6
Zn-65 02+39;39 - 10£45;45 0.2+4.0;4.0
Zr-95 -24+47:4.7 . 24+:4.0:;40 07+42:;42
Nb-95 -02+22:;22 13+2.0;2.0 -13+18;18
Cs-134 -18+29;29 «2.0£2.0;2.1 05+22;22
Cs-137 14£29;29 -03x2.1;2.1 “202.1:;22
Ba-140 55+£98:;9.8 22+8.1;8.1 147+£73;7.6
La-140 20+£29;29 <19+22:;22 . 21£22;:22
2004 .
Collection October November December
Period
Lab Code BDPW-6590 BDPW-7148 BDPW-7604
Gross Beta 37+10;1.2 30%x10;1.1 26+13313
H-3 2,743x 156 ;404 . 364£101;112 152+ 89392
Mn-54 -12+1.6;1.6 20£2.6;2.6 0.4%18;1.8
Fe-59 02x£2,6;2.6 -53+4.4:44 13£2,9;29
Co-58 -04+15;15 -0.1£26;2.6 14£15;15
Co-60 1.1+17;18 <23£4.0:4.0 - L1£19;19
Zn-65 -18+3.6;3.6 ) 19+£53:53 -1,1£3.3;34
Zr-95 02+3.6;3.6 1.1£6.0;:6.0 -1.0£4.2:4.2
Nb-95 <27+ 1.8;1.8 ~16£3.1:3.1° 1.8+£1.9;1.9
Cs-134 -08+2.0;2.0 17£34;34 0.1£1.8;1.8
Cs-}37 10£19;19 - 27+£29;29 03+1.8;1.8
Ba-140 -0.7+6.1;6.1 - 44£99;10,0 5.9%6.0;6.0
La-140 ~48:+22;23 06+34;:34

-1.9£2.0;20
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Well Water-Tritium
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Well Wafer-Triﬁum

500 « oy >\
[Bo-35 b waill,
: NI T
2
400 o .
300 +
§ 200 +
(=8
100 4
./"\ /
0D+
¢ /
- «100 i /
01-01-00 12-31-00 12-31-01 ] 2-31-92 12:31-03 12-30-04
’ . Figure 12, Quarterly collection.
At .
[BD-36' ell
y P
900 —
80O -+
700
600
o 500‘-_-’_"
7]
a.

o N/ \ Vad VA

100 4
v 0 } : 1 _ 1 —
01-01-00 12-31-00 12-31-01 12-31-02 12-31-03 12-30-04

Figure 13. -Quarterly collection.

I11-53

i\ _




“Well Wétér-Triﬁum'

—
[0-37 'agmmmv)
} . L

450 —
350 +
250

150 -

pCiL

50/\ \/ \M\/ N //\

.50 -+
-150 1 —
01-01-00 12-31-00 12-31~01 12-31-02 12-31-03 12-30-04

Flgure14. Quarterly collection.

111-54




Publig: Water - Gross Beta
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