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New York State Department of Environmental Conservation

Division of Solid and Hazardous Materials

Bureau of Radiation & Hazardous Site Management, Room 460
50 Wolf Road, Albany, New York 12233-7252

Phone: (518) 457-9253 « FAX: (518) 457-9240

Website: www.dec.state.ny.us

Commissioner

NOV 0 2 2000

Project Manager, Ashland 1

U.S. Army Engineering District, Buffalo District
1776 Niagara Street

Buffalo, New York 14207-3199

Re: Seaway FUSRAP Site Data

This letter transmits to the United States Army Corps of Engineers analytical data from the well
water and leachate samples the Department of Environmental Conservation (DEC) staff collected on
two occasions at the end of August and early September from the Seaway site.

The enclosed reports from our contractor laboratory present water sample analysis data from
splits of water samples collected from the Seaway Site. On August 24, 2000 DEC staff, along with
Browning Ferris Industries’ consultant, _Environmental Sampling and Services,
Inc., collected two monitoring well water samples from wells 8S and 14S (DEC sample numbers
NR900-0804W-082428 and NR900-0804W-082429 respectively). The analysis results (Enclosure 1)
indicate background concentrations of radionuclides. Enclosure 2 is the analysis report from a leachate
sample from the Seaway Site DEC staff collected on September 1, 2000, also with ||| GTcNG-
Because of low analytical yields for the uranium analysis, we have requested additional analyses from
our laboratory.

If you have any questions or need further information, please contact me at the above telephone
number.

Bureau of Radiation & Hazardous Site Management
Division of Solid & Hazardous Materials
Enclosures

CC:

Seaway Industrial Development Company Inc. 200.1e

Seaway_04.01_0061_a



Smart Solutions, Positive Outcomes.

Enclosure 1 G
” ThermoRetec

Nuclear Services
A Thermo Electron Company

TNU-OR-13625

3 601 Scarboro Road
oo Oak Ridge, TN 37830
RN (865) 481-0683 Phone
(865) 483-4621 Lab Fax
(865) 481-0121 Adm. Fax
www.thermoretec.com

October 6, 2000 L

LG
RECRA Environmental, Ific. &
208 Welsh Pool Road
Lionville, PA 19341-1313

CASE NARRATIVE
Work Order # 00-08304-OR

SAMPLE RECEIPT

This work order contains two water samples received 08/30/00. Both samples were analyzed as dissolved
and suspended for Radium-226/228, Isotopic Thorium, Isotopic Uranium and by Gamma Spectroscopy.
Both samples were analyzed as dissolved only for Gross Alpha/Beta.

oLt
CLIENT D REW # LAB ID 5 W \ﬁ
RN9000804W082428 DIS 0009L341 00-08304-04 momwsv%\k ] S
RN9000804W 082428 SUS 0009L541 00-08304-05 o
RN9000804W082429 DIS 0009L541 00-08304-06 m,qm,h\wuz i4S

RIN9000804W082429 SUS 0009L541 00-08304-07

ANALYTICAL METHODS

Gross Alpha/Beta was performed by gas-flow proportional counting using EPA Method 900.0 modified.
Radium-226 was analyzed using EPA Method 903.0 modified. Radium-228 was analyzed using EPA
Method 904.0 modified. Isotopic Thorium was analyzed using Method FML Th-01 modified. Isotopic
Uranium was analyzed using Method EML U-02 modified. Gamma Spectroscopy was performed using
EPA Method 901.1 modified.

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her
designee to be accurate as verified by the following signature.

Laboratory Manag

Date: 10/6/2000



SDG: 0008304

Final Report of Analysis

RECRA Environmental, Inc. MATRIX: Water Page 1 of 4

208 Welsh Pool Road

Lionville, PA 19341-1313

Sample Eece:pt Analysis  Repont .

Lab ID Client {D Date Date Date Date Batch ID  Analyte Method Result Error MDA Units
00-08304-01 K KNOWN 08/30/00 08/30/00 09/22/00 10/06/00 0008304 Gross Alpha EPA 900.0 Modified 210.62 9.06 pCisl
00-08304-01 S SPIKE 08/30/00 08/30/00 09/22/06 10/06/00 0008304 Gross Alpha EPA 900.0 Modified 218.08 7.30 0.80 pCil
00-08304-02 B BLANK 08/30/00 08/30/00 09/22/00 10/06/00 0008304 Gross Aipha EPA 900.0 Modified 0.03 0.33 0.80 pCitt
00-08304-03 D RN9000804W082428 DIS  08/24/00 08/30/00 09/22/00 10/06/00 0008304 Gross Alpha EPA 900.0 Modified -13.26 22.92 24.99 pCi/l
00-08304-04 RNS000804W082428 DIS  08/24/00 08/30/00 09/23/00 10/06/00 0008304 Gross Alpha EPA 900.0 Modified 9.83 24.92 25.64 pCil
00-08304-06 RN9000804W082429 DIS  08/24/00 08/30/00 09/23/00 10/06/00 0008304 Gross Alpha EPA 900.0 Modified -1.86 8.43 9.00 pCi/l
00-08304-01 K KNOWN 08/30/00 08/30/00 09/22/00 10/06/00 0008304 Gross Beta EPA 900.0 Modified 198.25 4.16 pCifl
00-08304-01 S SPIKE 08/30/00 08/30/00 09/22/00 10/06/00 0008304 Gross Beta EPA 900.0 Modified 209.92 6.38 1.18 pCifl
00-08304-02 B BLANK 08/30/00 08/30/00 09/22/00 10/06/00 0008304 Gross Beta EPA 900.0 Modified 0.28 0.59 1.17 pCifl
00-08304-03 D RN9000804W082428 DIS  08/24/00 08/30/00 09/22/00 10/06/00 0008304 Gross Beta EPA 900.0 Modified 35.44 21.06 20.30 pCi/l
00-08304-04 RNS000804W082428 DIS  08/24/00 08/30/00 09/23/00 10/06/00 0008304 Gross Beta EPA 3900.0 Modified 49.78 21.39 20.34 pCifl
00-08304-06 RNO000804W082429 DIS  08/24/00 08/30/00 09/23/00 10/06/00 0008304 Gross Beta EPA 900.0 Modified 13.28 7.09 6.81 pCill
00-08304-01 K KNOWN 08/30/00 08/30/00 09/29/00 10/06/00 0008304 Cobalt-60 EPA 901.1 Modified  1.93E+02 8.48E+00 pCi/mi
00-08304-01 K KNOWN 08/30/00 08/30/00 09/29/00 10/06/00 0008304 Cesium-137 EPA 901.1 Modified  1.11E+02 5.13E+00 pCi/mi
00-08304-01 S SPIKE 08/30/00 08/30/00 09/29/00 10/06/00 0008304 Cabalt-60 EPA 901.1 Modified  2.00E+02 1.41E+01 7.71E-01 pCi/ml
00-08304-01 S SPIKE 08/30/00 08/30/00 09/29/00 10/06/00 0008304 Cesium-137 EPA 901.1 Modified 1.21E+02 1.26E+01 6.52E-01 pCi/ml
00-08304-02 B BLANK 08/30/00 08/30/00 09/29/00 10/06/00 0008304 Cobalt-60 EPA 901.1 Modified  -7.28E-04 5.43E-03 9.48E-03 pCi/ml
00-08304-02 B BLANK 08/30/00 08/30/00 09/29/006 10/06/00 0008304 Cesium-137 EPA 901.1 Modified -3.95E-03 5.86E-03 9.08E-03 pCi/mi
00-08304-02 B BLANK 08/30/00 08/30/00 09/28/00 10/06/00 0008304 Ruthenium-106 EPA 901.1 Modified 2.98E-02 4.61E-02 8.34E-02 pCi/ml
00-08304-02 B BLANK 08/30/00 08/30/00 09/29/00 10/06/00 0008304 Zirconium-95 EPA 901.1 Modified 3.10E-03 9.26E-03 1.55E-02 pCi/mi
00-08304-03 D RNI000804W082428 DIS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Cobalt-60 EPA 901.1 Modified 1.96E-03 6.80E-03 1.13E-02 pCi/ml
00-08304-03 D RN9000804W082428 DIS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Cesium-137 EPA 901.1 Modified -6.42E-03 6.99E-03 1.05E-02 pCi/mi
00-08304-03 D RN9000804W082428 DIS  08/24/00 08/30/00 09/28/00 10/06/00 0008304 Ruthenium-106 EPA 901.1 Modified -3.72E-02 5.32E-02 8.83E-02 pCi/imi
00-08304-03 D RN9000804W082428 DIS 08/24/00 08/30/00 09/29/00 10/06/00 0008304 Zirconium-95 EPA 901.1 Modified 5.91E-03 1.65E-02 2.72E-02 pCi/ml
00-08304-04 RN9000804W082428 DIS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Cobalt-60 EPA 901.1 Modified  -1.68E-03 5.57E-03 9.62E-03 pCi/ml
00-08304-04 RN9000804W082428 DIS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Cesium-137 EPA 901.1 Modified 2.66E-03 7.56E-03 1.28E-02 pCi/ml
00-08304-04 RNS000804W082428 DIS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Ruthenium-106 EPA 901.1 Modified  -1.67E-02 6.22E-02 9.56E-02 pCi/mi
00-08304-04 RN9000804W082428 DIS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Zirconium-95  EPA 901.1 Modified  -9.33E-03 1.37E-02 2.26E-02 pCi/mi
00-08304-05 RN9000804W082428 SUS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Cobalt-60 EPA 901.1 Modified 1.30E-03 3.46E-03 6.41E-03 pCi/ml
00-08304-05 RN9000804W082428 SUS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Cesium-137 EPA 901.1 Modified  -1.04E-03 4.63E-03 7.47E-03 pCi/ml
00-08304-05 RN9000804W082428 SUS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Ruthenium-106 EPA 901.1 Modified 1.10E-02 3.28E-02 6.04E-02 pCi/ml
00-08304-05 RN9000804W082428 SUS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Zirconium-95  EPA 901.1 Modified  -2.06E-03 8.50E-03 1.50E-02 pCi/ml

K=Known,S=Spike,B=Blank,D=Duplicate, MS=Matrix Spike

o ThermoRetec

Smart Solutions, Positive Outcomes. '

Nuclear Services

a Thermo Electron Company

601 Scarboro Road, Oak Ridge, TN 37830

865/481-0683 FAX 865/483-4621



SDG: 0008304 Final Report of Analysis
RECRA Environmental, Inc. MATRIX: Water Page 2 of 4

208 Welsh Pool Road
Lionville, PA 19341-1313

gample Recelpt Analysis 1eport

Lab ID Client 1D Date Date Date Date Batch ID  Analyte Methaod Result Error MDA Units
00-08304-06 RNO000804W082429 DIS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Cobalt-60 EPA 901.1 Modified 5.18E-03 5.57E-03 1.07E-02 pCi/ml
00-08304-06 RNS000804W082429 DIS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Cesium-137 EPA 901.1 Modified 3.87E-04 7.06E-03 1.04E-02 pCi/mi
00-08304-06 RNJ000804W082428 DIS  08/24/00 08/30/00 09/25/00 10/06/00 0008304 Ruthenium-106 EPA 901.1 Modified 2 53E-02 538E-02 8.98E-02 pCi/mi

00-08304-06 RNG000804W082429 DIS  08/24/00 08/30/00 09/29/00 10/06/00 0008304  Zirconium-95 EPA 901.1 Modified  -1.02E-02 1.31E-02 2.15E-02 pCiimi

00-08304-07 RNS000804W082429 SUS  08/24/00  08/30/00 09/29/00 10/06/00 0008304 Cobalt-60 EPA 901.1 Modified  -2.53E-03 3.77E-03 6.17E-03 pCi/ml
00-08304-07 RN9000804W082429 SUS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Cesium-137 EPA 901.1 Modified  -4.22E-03 4.49E-03 6.75E-03 pCi/mi
00-08304-07 RNO000804W082429 SUS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Ruthenium-106 EPA 901.1 Modified  -2.65E-02 3.35E-02 5.65E-02 pCifm!
00-08304-07 RN9000804W082429 SUS  08/24/00 08/30/00 09/29/00 10/06/00 0008304 Zirconium-95 EPA 901.1 Modified  -2.88E-03 8.45E-03 1.48E-02 pCi/mi

00-08304-01 K KNOWN 08/30/00 08/30/00 09/26/00 10/06/00 0008304 Radium-226 EPA 903.0 Modified 10.29 0.47 pCill
00-08304-01 S SPIKE 08/30/00 08/30/00 09/26/00 10/06/00 0008304 Radium-226 EPA 803.0 Modified 10.93 1.56 0.23 pCill
00-08304-02 B BLANK 08/30/00 08/30/00 09/26/00 10/06/00 0008304 Radium-226 EPA 903.0 Modified 0.20 0.16 0.29 pCil
00-08304-03 D RN9000804W082429 DIS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Radium-226 EPA 903.0 Modified 0.64 0.46 0.75 pCul
00-08304-04 RN9000804W082428 DIS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Radium-226 EPA 803.0 Modified 2.01 0.79 0.76 pCiA
00-08304-05 RN9000804W082428 SUS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Radium-226 EPA 903.0 Modified 1.98 0.88 1.00 pCifl
00-08304-06 RN8000804W082428 DIS  08/24/00 08/30/00 05/26/00 10/06/00 0008304 Radium-226 EPA 903.0 Modified 0.27 0.30 0.59 pCin
00-08304-07 RN9000804W082429 SUS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Radium-226 EPA 903.0 Modified 224 1.09 1.37 pCifl
00-08304-01 K KNOWN 08/30/00 08/30/00 09/28/00 10/06/00 0008304 Radium-228 EPA 904.0 Modified 17.12 0.77 pCift
00-08304-01 S SPIKE 08/30/00 08/30/00 09/28/00 10/06/00 0008304 Radium-228 EPA 904.0 Modified 20.71 1.52 1.17 pCi/
00-08304-02 B BLANK 08/30/00 08/30/00 09/28/00 10/06/00 0008304 Radium-228 EPA 904.0 Modified 0.49 0.65 1.1 pCilt
00-08304-03 D RNO000804W082429 DIS  08/24/00 08/30/00 09/28/00 10/06/00 0008304 Radium-228 EPA 904.0 Modified 0.44 1.22 2.12 pCii
00-08304-04 RNS000804W082428 DIS  08/24/00 08/30/00 09/28/00 10/06/00 0008304 Radium-228 EPA 904.0 Modified 4.92 1.38 1.83 pCift
00-08304-05 RN9000804W082428 SUS  08/24/00 08/30/00 09/28/00 10/06/00 0008304 Radium-228 EPA 904.0 Maodified 3.56 1.41 2.06 pCifl
00-08304-06 RNS000804W082429 DIS  08/24/00 08/30/00 09/28/00 10/06/00 0008304 Radium-228 EPA 904.0 Modified 3.72 1.37 1.95 pCill
00-08304-07 RN9000804W082429 SUS  08/24/00 08/30/00 09/28/00 10/06/00 0008304 Radium-228 EPA 904.0 Modified 0.70 1.35 233 pCill
00-08304-01 K KNOWN 08/30/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-228 EML Th-01 Modified 4.68 0.17 pCifl
00-08304-01 S SPIKE 08/30/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-228 EML Th-01 Modified 4.86 1.13 0.10 pCil
00-08304-02 B BLANK 08/30/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-228 EML Th-01 Modified 0.00 0.06 0.20 pCil
00-08304-03 D RN9000804W0D82429 DIS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-228 EML Th-01 Madified 0.01 0.1 0.34 pCill
00-08304-04 RN9000804W082428 DIS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-228 EML Th-01 Modified -0.07 0.05 0.42 pCil
00-08304-05 RNG000804W082428 SUS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-228 EML Th-01 Modified 0.19 0.20 0.25 pCi
00-08304-06 RN9000804W082429 DIS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-228 EML Th-01 Modified 0.39 0.29 0.34 pCint
00-08304-07 RN9000804W082429 SUS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-228 EML Th-01 Modified 0.03 0.1 0.28 pCin

K=Known,S=Spike,B=Blank,D=Duplicate, MS=Matrix Spike

o ThermOREtec NUClear SerV'iCES a Thermo Electron Company

{ s
Smart Solutions, Positive Qutcomes. [ e horo Road, Oak Ridge, TN 37630 865/481-0683 FAX 865/483-4621




SDG: 0008304 Final Report of Analysis
RECRA Environmental, Inc. MATRIX: Water Page 3 of 4

208 Welsh Pool Road
Lionville, PA 19341-1313

Sample  Receipt  Analysis  Report

Lab ID Client ID Date Date Date Date Batch ID  Analyte Method Result Error MDA Units
00-08304-01 K KNOWN 08/30/00 08/30/00 09/27/00 10/06/0C 0008304 Thorium-230 EML Th-01 Modified 5.45 0.15 pCi/l
00-08304-01 S SPIKE 08/30/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-230 EML Th-01 Modified 5.53 1.27 0.12 pCil
00-08304-02 B BLANK 08/30/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-230 EML Th-01 Modified 0.41 0.25 0.26 pCit
00-08304-03 D RN9000804W0B2429 DIS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-230 EML Th-01 Modified 0.69 0.41 0.37 pCili
00-08304-04 RN9000804W082428 DIS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-230 EML Th-01 Modified 0.45 0.36 0.47 pCill
00-08304-05 RN9000804W082428 SUS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-230 EML Th-01 Modified 0.61 0.37 0.46 pCil
00-08304-06 RNS000804W082429 DIS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-230 EML Th-01 Modified 1.29 0.55 0.42 pCil
00-08304-07 RN9000804W082429 SUS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-230 EML Th-01 Modified 2.20 0.82 0.33 pCifi
00-08304-01 K KNOWN 08/30/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-232 EML Th-01 Modified 4.68 0.17 pCill
00-08304-01 S SPIKE 08/30/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-232 EML Th-01 Modified 5.06 1.18 0.20 pCifi
00-08304-02 B BLANK ‘ 08/30/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-232 EML Th-01 Modified 0.20 0.17 022 pCil
00-08304-03 D RN9000804W082429 DIS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-232 EML Th-01 Modified -0.03 0.1 0.43 pCill
00-08304-04 RNO000804W082428 DIS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-232 EML Th-01 Modified 0.12 0.19 0.38 pCill
00-08304-05 RNY000804W082428 SUS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-232 EML Th-01 Modified 0.20 0.21 0.32 pCil
00-08304-06 RN9000804W082429 DIS ~ 08/24/00 08/30/06 09/27/00 10/06/00 0008304 Thorium-232 EML Th-01 Modified 0.53 0.33 0.28 pCifl
00-08304-07 RNS000804W082429 SUS  08/24/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-232 EML Th-01 Modified 0.77 0.44 0.35 pCifi
00-08304-01 K KNOWN 08/30/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-234 EML U-02 Modified 8.35 0.30 pGift
00-08304-01 S SPIKE 08/30/00 08/30/00 09/26/00 10/06/00 Q008304 Uranium-234 EML U-02 Madified 8.05 2.16 0.34 pCill
00-08304-02 B BLANK 08/30/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-234 EML U-02 Modified 0.15 0.18 0.34 pCil
00-08304-03 D RN9000804W082428 DIS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-234 EML U-02 Modified 1.13 0.56 0.43 pCi/l
00-08304-04 RN9000804W082428 DIS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-234 EML U-02 Modified 0.27 0.28 0.45 pCifl
00-08304-05 RN9000804W082428 SUS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-234 EML U-02 Madified 0.34 0.29 0.42 pCui
00-08304-08 RN9000804W082429 DIS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-234 EML U-02 Modified 0.30 0.26 0.28 pCil
00-08304-07 RN9000804W082429 SUS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-234 ~ EML U-02 Modified 0.64 0.38 0.32 pCii
00-08304-01 K KNOWN 08/30/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-235 EML U-02 Modified 0.38 0.01 pCifl
00-08304-01 S SPIKE 08/30/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-235 EML U-02 Modified 0.35 0.28 0.24 pCill
00-08304-02 B BLANK 08/30/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-235 EML U-02 Moadified 0.16 0.15 0.20 pCift
00-08304-03 D RN9000804W082428 DIS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-235 EML U-02 Modified 0.14 0.23 0.45 pCill
00-08304-04 RNS000804W082428 DIS  08/24/00 08/30/06 09/26/00 10/06/00 0008304 Uranium-235 EML U-02 Modified 0.16 0.20 0.27 pCifi
00-08304-05 RNS000804W082428 SUS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-235 EML U-02 Modified 0.15 0.19 0.25 pCGil
00-08304-06 RNS000804W082429 DIS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-235 EML. U-02 Moadified 606 - 012 0.16 pCi
00-08304-07 RNS000804W082429 SUS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-235 EML U-02 Madified 0.03 0.12 0.36 pCifl

K=Known,S=Spike,B=Blank,D=Duplicate, MS=Matrix Spike

° ThermOREtec NUClear Sewices a Thermo Electron Company

Smart Solutions, Positive Outcomes. | boro Road, Oak Ridge. TN 37830  865/481.0683 FAX 865/483-4621




SDG: 0008304 Final Report of Analysis
RECRA Environmental, Inc. MATRIX: Water Page 4 of 4
208 Welsh Pool Road
Lionville, PA 19341-1313

Sample  Receipt  Analysis Report

Lab 1D Client ID Date Date Date Date Batch ID  Analyte Method Result Error MDA Units
00-08304-01 K KNOWN 08/30/00 08/30/00 (09/26/00 10/06/00 0008304 Uranium-238 EML U-02 Modified 8.14 0.29 pCift
00-08304-01 'S SPIKE 08/30/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-238 EML U-02 Modified 8.38 2.24 0.27 pCii
00-08304-02 B BLANK 08/30/00 08/30/00 09/26/00 1i0/06/00 0008304 Uranium-238 EML U-02 Maodified 0.28 019 0.20 pCill
00-08304-03 D RNO000804W082428 DIS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-238 EML U-02 Modified 0.29 0.26 0.31 pCil
00-08304-04 RNS000804W082428 DIS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-238 EML U-02 Modified 0.39 0.29 0.30 pCin
00-08304-05 RN9000804W082428 SUS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-238 EML U-02 Modified 0.07 0.13 0.23 pCit
00-08304-06 RN9000804W082429 DIS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-238  EML U-02 Modified 0.09 0.17 0.34 pCi/l
00-08304-07 RN9000804W082429 SUS  08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-238 EML U-02 Modifizd 0.28 0.24 0.22 pCii

K=Known,S=Spike,B=Blank,D=Duplicate MS=Matrix Spike

° ThermOREtec NUClear SerViCES a Thermo Electron Company

Smart Solutions, Positive Outcomes. e e e e e

[77601 Scarboro Road, Oak Ridge, TN 37830  865/481-0683 FAX 865/483-4621




Enclosure 2
° ThermoRetec

Smart Solutions, Positive Outcomes.

Nuclear Services
A Thermo Electron Company

TNU-OR-13660 601 Scarboro Road
Qak Ridge, TN 37830

(865) 481-0683 Phone
(865) 483-4621 Lab Fax
(865) 481-0121 Adm. Fax

RECRA Environmental, Inc. www.thermoretec.com
208 Welsh Pool Road
Lionville, PA 19341-1313

October 10, 2000

MO SDEC

CASE NARRATIVE 0 LSV - et~

Work Order # 00-09038-OR

SAMPLE RECEIPT

This work order contains one water sample received 09/07/00. This sample was analyzed as dissolved
and suspended for Radium-226/2238, Isotopic Thorium, Isotopic Uranium and by Gamma Spectroscopy.
This sample was analyzed as dissolved only for Gross Alpha/Beta.

CLIENT ID LAB D
RNS00096! W 096! 03 DIS 00-09038-04 DE At Lecthate ch"*f Je_
RNQ000SG £ w090 103 SUS 00-09038-05 \ ; »

ANALYTICAL METHCUCDS

Gross AlphaBeta was performed by gas-flow proportional couniing using EPA Method 960.0 modified.
Radium-226 was analvzed using EPA Method 903.0 modified. Radium-228 was analyzed using EPA
Method 904.0 medified. lsotopic Thorium was analyzed using Method EML Th-01 inodified. lsciopic
Uranium was analyzed using Method EML U-02 modified. Gamma Spectroscopy was performed using
EPA Method 90!.1 modified.

PROBLEMS CR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her
designee to be accurate as verified by the following signature. '

Laboratory Manag

Date: 10/10/2000



SDG: 0009038

Final Report of Analysis

RECRA Environmental, inc. MATRIX: Water Page 1 of 3

208 Welsh Pool Road

Lionvitle, PA 19341-1313

§ample ﬂecenpt Analysis  Repont

Lab 1D Client ID Date Date Date Date Batch ID  Analyte Method Result Error MDA Units
00-09038-01 K KNOWN 09/07/00 09/07/00 09/20/00 10/10/00 0009038 Gross Alpha EPA 900.0 Modified 217.76 9.36 pCii
00-08638-01 S SPIKE 09/67/60 0S/07/00 09/20/60 10/10/00 0009038 Gross Alpha EPA 900.0 Mcdified 232.04 7.54 0.74 pCil
00-09038-02 B BLANK 09/07/00 08/07/00 09/20/00 10/10/00 0009038 Gross Alpha EPA 900.0 Modified -0.17 0.21 0.73 pCit
00-09038-03 D RNS000S01WO090103 DIS  09/01/00 09/07/00 09/20/00 10/10/00 0009038 Gross Alpha EPA 900.0 Modified -2.91 16.55 17.81 pCil
00-09038-04 RNS000901W090103 DIS ~ 09/01/00 09/07/00 09/21/00 10/10/00 0009038 Gross Alpha EPA 900.0 Modified 7.99 18.23 18.83 pCil
00-09038-01 K KNOWN 09/07/00 09/07/00 09/20/00 10/10/00 0009038 Gross Beta EPA 900.0 Madified 205.00 4.31 pCili
00-09038-01 S SPIKE 09/07/00 09/07/00 09/20/00 10/10/00 0009038 Gross Betla EPA 900.0 Modified 216.70 6.49 1.21 pCil
00-09038-02 B BLANK 09/07/00 09/07/00 09/20/00 10/10/00 0009038 Gross Beta EPA 900.0 Modified -0.15 0.55 121 pCi
00-09038-03 D RNS000901WO090103 DIS  09/01/00 09/07/00 09/20/00 10/10/00 0009038 Gross Beta EPA 900.0 Modified 130.49 16.48 14.03 pCil
00-09038-04 RNS000901W090103 DIS  09/01/00 09/07/00 09/21/00 10/10/00 0009038 Gross Beta EPA 900.0 Modified 136.71 16.51 13.95 pCii
00-09038-01 K KNOWN 09/07/00 09/07/00 08/27/00 10/10/00 0008038 Cobalt-60 EPA 901.1 Modified 1.93E+02 8.48E+00 pCi/mi
00-09038-01 K KNOWN 09/07/00 09/07/00 09/27/00 10/10/00 0009038 Cesium-137 EPA 901.1 Modified 1.11E+02 5.13E+00 pCirmi
00-09038-01 S SPIKE 08/07/00 09/07/00 09/27/00 10/10/00 0009038 Cabalt-66 EPA 901.1 Modified 1.96E+02 1.39E+01 9.06E-01 pCi/ml
00-09038-01 S SPIKE 09/07/00  09/07/00 09/27/00 10/10/00 0009038 Cesium-137 EPA 901.1 Modified 1.26E+02 1.31E+01 5.93E-01 pCi/mi
00-09038-02 B BLANK 09/07/00 09/07/00 09/27/00 10/10/00 0009038 Cobalt-60 EPA 901.1 Modified 1.47E-03 6.65E-03 1.20E-02 pCi/ml
00-09038-02 B BLANK 09/07/00 (09/067/00 09/27/00 10/10/00 0009038 Cesium-137 EPA 901.1 Madified -1.20E-03 7.02E-03 1.14E-02 pCi/mi
00-09038-02 B BLANK 09/07/00 09/07/00 09/27/00 10/10/00 0009038 Ruthenium-106 EPA 901.1 Modified 1.59E-02 5.10E-02 9.24E-02 pCi/mi
00-09038-02 8 BLANK 09/07/00 09/07/00 09/27/00 10/10/00 0009038 Zirconium-95 EPA 901 1 Modified -2.62E-05 9.37E-03 1.67E-02 pCi/ml
00-09038-03 D RN9000S01WO090103 DIS  09/01/00 09/07/00 09/27/00 10/10/00 0009038 Cobalt-60 EPA 901.1 Modified 1.40E-02 1.00E-02 1.38E-02 pCi/mi
00-09038-03 D RN9000901W0S0103 DIS  09/01/00 09/07/00 09/27/00 10/10/00 0009038 Cesium-137 EPA 901.1 Modified -4.71E-03  8,21E-03 1.29E-02 pCi/mi
00-09038-03 D RN9000901W090103 DIS  09/01/00 09/07/00 09/27/00 10/10/00 0009038 Ruthenium-106 EPA 901.1 Modified 6.33E-03 5.65E-02 1.03E-01 pCi/ml
00-09038-03 D RNS000901WO090103 DIS  09/01/00 09/07/00 09/27/00 10/10/00 0009038 Zirconium-95 EPA 901.1 Modified -1.84E-03 1.43E-02 2.53E-02 pCi/mli
00-09038-04 RN9000901W090103 DIS  09/01/00 09/07/00 09/27/00 10/10/00 0009038 Cobalt-60 EPA 901.1 Modified 7.08E-03 6.87E-03 1.35E-02 pCi/ml
00-09038-04 RNS000901W090103 DIS ~ 09/01/00 09/07/00 09/27/00 10/10/00 0009038 Cesium-137 EPA 901.1 Modified 1.80E-03 1.08E-02 1.26E-02 pCi/ml
00-09038-04 RN9000901W090103 DIS 09/01/00 09/07/00 09/27/00 10/10/00 0009038 Ruthenium-106 EPA 901.1 Modified 3.88E-02 5.76E-02 1.08E-01 pCi/mi
00-09038-04 RNS000901W090103 DIS ~ 09/01/00 09/07/00 09/27/00 10/10/00 0009038 Zirconium-95 EPA 901.1 Modified 1.026-02 1.32E-02 2.52E-02 pCi/mi
00-09038-05 RN9000901W090103 SUS  09/01/00 09/07/00 09/27/00 10/10/00 0009038 Cobalt-60 EPA 901.1 Modified -1.86E-03 5.39E-03 8.62E-03 pCi/mi
00-09038-05 RN9000901W090103 SUS  09/01/00 09/07/00 09/27/00 10/10/00 0009038 Cesium-137 EPA 801.1 Madified -4.53E-03 5.85E-03 9.09E-03 pCilmi
00-09038-05 RN9000901W090103 SUS  09/01/00 08/07/00 09/27/60 10/10/00 0009038 Ruthenium-106 EPA 901.1 Modified -3.97E-02 3.80E-02 6.13E-02 pCi/mi
00-09038-05 09/01/00 09/07/00 09/27/00 10/10/00 0009038 Zirconium-95 EPA 901.1 Modified -2.26E-03 1.06E-02 1.87E-02 pCi/mi

RNS000901W090103 SUS

K=Known,S=Spike,B=Blank,D=Duplicate, MS=Matrix Spike

0 ThermoRetec
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SDG: 0009038 Final Report of Analysis

RECRA Environmental, inc. MATRIX: Water Page 2 of 3

208 Welsh Pool Road

Lionvitle, PA 19341-1313

§ample ﬂecetpl Analysis Report :

Lab 1D Client ID Date Date Date Dale Batch ID  Analyte Method Result Error MDA Units
00-09038-01 K KNOWN 09/07/00 09/07/00 09/29/00 10/10/00 0009038 Radium-226 EPA 903.0 Modified 9.68 0.45 pCil
00-09038-01. S SPIKE 09/07/00 09/07/00 09/29/00 10/10/00 0009038 Radium-226  EPA 903.0 Modified 10.56 1.36 0.17 pCifl
00-09038-02 B BLANK 09/07/00 09/07/00 09/29/00 10/10/00 0008038 Radium-226 EPA 903.0 Modified 0.63 0.38 0.68 pCi/l
00-09038-03 D RNS000901W090103 DIS  09/01/00 09/07/00 09/29/00 10/10/00 0009038 Radium-226 EPA 903.0 Modified 1.08 0.52 0.66 pCill
00-05038-04 RN9000901W090103 DIS  09/01/00 09/07/00 09/29/00 10/10/00 0009038 Radium-226 EPA 903.0 Modified 0.40 0.32 0.58 pCil
00-09038-05 RN9000901W090103 SUS  09/01/00 09/07/00 09/29/00 10/10/00 0008038 Radium-226 EPA 903.0 Modified 8.67 2.03 1.02 pCil
00-09038-01 K KNOWN 09/07/00 09/07/00 10/06/00 10/10/00 0009038 Radium-228 EPA 904.0 Modified - 16.78 0.75 pCill
00-09038-01 S SPIKE 09/07/00 09/07/00 10/06/00 10/10/00 0009038 Radium-228 EPA 904.0 Modified 22.20 1.68 1.23 pCill
00-09038-02 B BLANK 09/07/00 09/07/00 10/06/00 10/10/00 0009038 Radium-228 EPA 904.0 Modified 4.65 1.65 2.37 pCill
00-09038-03 D RN9000901WQ90103 DIS  09/01/00 09/07/00 10/06/00 10/10/00 0009038 - Radium-228 EPA 904.0 Modified 2.85 1.44 2.20 pCut
00-09038-04 RN9000901W090103 DIS  09/01/00 09/07/00 10/06/00 10/10/00 0009038 Radium-228 EPA 904.0 Madified - 2.88 1.32 1.96 pCil
00-09038-05 RNS000901W090103 SUS  09/01/00 09/07/00 10/06/00 10/10/00 0009038 Radium-228 EPA 904.0 Modified 4.83 2.06 3.03 pCin
00-09038-01 K KNOWN 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-228 EML Th-01 Modified 4.57 0.16 pCili
00-09038-01 S SPIKE 09/07/00  09/07/00 10/04/00 10/10/00 0009038 Thorium-228 EML Th-01 Modified 4.87 1.09 0.17 pCin
00-09038-02 B BLANK 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-228 EML Th-01 Modified 0.07 0.08 0.11 pCin
00-09038-03 D RN9000901W090103 DIS  09/01/00 09/07/00 10/04/00 10/10/00 00089038 Thorium-228 EML Th-01 Modified 0.07 0.18 0.42 pCift
00-09038-04 RN9000901W090103 DIS  09/01/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-228 EML Th-01 Modified 0.12 0.19 0.38 pCif
00-09038-05 RN9000901W090103 SUS  09/01/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-228 EML Th-01 Modified 0.12 0.18 0.35 pCil
00-09038-01 K KNOWN 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-230 EML Th-01 Modified 5.37 0.14 pCift
00-09038-01 S SPIKE 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Thaorium-230 EML Th-01 Modified 5.37 1.18 0.14 pCil
00-09038-02 B BLANK 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-230 EML Th-01 Modified 0.26 0.17 0.15 pCil
00-09038-03 D RN9S000901W090103 DIS  09/01/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-230 EML Th-01 Modified 0.75 0.43 0.41 pCill
00-09038-04 RN9000901W090103 DIS  09/01/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-230 EML Th-01 Madified 0.27 0.25 0.39 pCin
00-09038-05 RN9000901W090103 SUS  09/01/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-230 EML Th-01 Modified 0.43 0.29 0.33 pCi
00-09038-01 K KNOWN 09/07/00 (09/07/00 10/04/00 10/10/00 0009038 Thorium-232 EML Th-01 Modified 4.57 0.16 pCiAl
00-09038-01 S SPIKE 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-232 EML Th-01 Modified 5.08 1.13 0.13 pCilt
00-09038-02 B BLANK 09/07/00 = 09/07/00 10/04/00 10/10/00 0009038 Thorium-232 EML Th-01 Modified 0.13 0.12 0.14 pCih
00-09038-03 D RN9000901W090103 DIS  09/01/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-232 EML Th-01 Modified 0.11 0.17 0.32 pCin
00-09038-04 RNS000901W080103 DIS  09/01/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-232 EML Th-01 Modified 0.02 0.12 0.34 pCill
00-09038-05 RN9000901W080103 SUS  09/01/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-232 EML Th-01 Modified -0.01 0.02 0.20 pCi

K=Known,5=5pike,B=Blank,D=Duplicate, MS=Matrix Spike

° ThermORetec NUCIear SEW]CES a Thermo Electron Company

o sitive Qutcomes.
Smart Solutions, Positive Outco ! : M A P TE TR ORCIAA1 AR FAY ANEIAY ARD1




SDG: 0009038

Final Report of Analysis

RECRA Environmental, Inc. MATRIX: Water Page 30of 3

208 Welsh Pool Road

Lionville, PA 19341-1313

gample Receipt  Analysis  Repont

LabiD Client 1D Date Date Date Date Batch iD  Analyte Method Resuft Error MDA  Units
00-09038-01 K KNOWN 09/07/00 09/07/00 10/03/00 10/10/00 0009038 Uranium-234 EML U-02 Modified 8.13 0.29 .pCi/I
00-09038-01 S SPIKE 09/07/00 09/07/00 10/03/00 10/10/00 0009038 Uranium-234 EML U-02 Modified 8.30 1.94 0.19 pCil
00-09038-02 B BLANK 09/07/00 09/07/00 10/03/00 10/10/00 0008038 Uranium-234 EML U-02 Modified 0.32 0.21 0.21 pCill
00-09038-03 D RN9000S01WO090103 DIS  09/01/00 09/07/00 10/03/00 10/10/00 0009038 Uranium-234 EML U-02 Modified 6.49 3.61 2.32 pCilt
00-09038-04 RN9000901W090103 DIS  09/01/00 09/07/00 10/03/00 10/10/00 0009038 Uranium-234 EML U-02 Modified 4.35 2.83 3.03 pCi
00-09038-05 RN9S000901WO090103 SUS  09/01/00 09/07/00 10/03/00 10/10/00 0009038 Uranium-234 EML U-02 Modified 1.58 0.67 0.43 pCin
00-09038-01 K KNOWN 09/07/00 09/07/00 10/03/00 10/10/00 0009038 Uranium-235 EML U-02 Modified 0.37 0.01 pCil
00-09038-01 S SPIKE 09/07/00 09/07/00 10/03/00 10/10/00 0009038 Uranium-235 EML U-02 Modified 0.30 0.21 0.17 pCili
00-09038-02 B BLANK 09/07/00 09/07/00 10/03/00 10/10/00 0009038 Uranium-235 EML U-02 Modified 0.01 0.07 0.23 pCill
00-09038-03 D RN9000901W090103 DIS 09/01/00 09/07/00 10/03/00 10/10/00 0009038 Uranium-235 EML U-02 Modified -0.15 0.21 2.37 pCin
00-09038-04 RN9000901W090103 DIS  09/01/00 09/07/60 10/03/00 10/10/00 0009038 Uranium-235 EML U-02 Modified 0.51 1.14 2.54 pCill
00-09038-05 RNG000301W090103 SUS  09/01/00  09/07/00 10/03/00 10/10/00. 0009038 Uranium-235 EML U-02 Modified 0.66 0.43 0.34 pCii
00-09038-01 K KNOWN 09/07/60 09/07/00 10/03/00 10/10/00 0009038 Uranium-238 EML U-02 Modified 7.93 0.29 pCill
00-09038-01 S SPIKE 09/07/00 09/07/00 10/03/00 10/10/00 0009038 Uranium-238 EML U-02 Modified 8.53 1.99 0.15 pCill
00-09038-02 B BLANK 098/07/00 09/07/00 10/03/00 10/10/00 0009038 Uranium-238 EML U-02 Modified 0.03 0.08 0.20 pCil
00-09038-03 D RN9000901WO090103 DIS  09/01/00 09/07/00 10/03/00 10/10/00 0009038 Uranium-238 EML U-02 Modified 2.63 2.28 2.98 pCit
00-09038-04 RNS000901W090103 DIS  09/01/00 09/07/00 10/03/00 10/10/00 0009038 Uranium-238 EML U-02 Modified 3.50 2.40 220 pCift
00-09038-05 RNS000901WO090103 SUS  09/01/00 09/07/00 10/03/00  10/10/00 0009038  Uranium-238 EML U-02 Modified 0.71 0.42 0.35 pCin

K=Known,S=Spike, B=Blank,D=Duplicate, MS=Matrix Spike

o ThermoRetec

Smast Solutions, Positive Outcames. ‘

Nuclear Services

a Thermo Electron Company

601 Scarboro Road, Oak Ridge, TN 37830  865/481-0683 FAX 865/483-4621
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