
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.deG.state.ny.us 

 
Project Manager, Ashland I 
U.S. Army Engineering District, Buffalo District 
1776 Niagara Str1eet 
Buffalo, New York 14207-3199 

 

NOV 0 2 2000 

Re: Seaway FUSRAP Site Data 

~\al Co £, ~(O' 
fff.,;~.r ?,. "'..... 
~ . ,>0 

YEARS 
 

Commissioner 

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 SS and 14S (DEC sample numbers 
NR900-0S04"1,v-OS242S and NR900-0S04W-OS2429 respectively). The analysis results (Enclosure 1) 
indicate backgrOlmd 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 . 
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. 

Enclosures 

cc: , USACE 
, USEPA 
, NYSDOH 

, Erie Co. 
, BFI 

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

Seaway Industrial Development Company Inc. 

SEA_0332 

II: 
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SAMPLE RECEIPT 

Enclosure 1 

CASE NARRATIVE 
Work Order # 00-08304-0R 

• ThermoRetec 
Smart Solutions, Positive Outcomes. 

Nuclear Services 
A Thermo Electron Company 

601 Scarboro Road 
Oak Ridge, TN 37830 

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

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. 

CLIENT ID 

RN9000804 W082428 DIS 
RN9000804 W082428 SUS 
RN9000804 W082429 DIS 
RN9000804 W082429 SUS 

ANAL YTICAL METHODS 

RFW# 

0009L541 
0009L54I 
0009L541 
0009L541 

LAB 10 

00-08304-04 l'7o,,}h'h\~ I;v-(..l\. \? S 
00-08304-05 
00-08304-06 iY',rd+<jJ/h\ iJd\ 1"/ S 
00-08304-07 

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-Ol 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 

Date: 10/6/2000 



 SOG: 0008304 Final Report of Analysis 

RECRA Environmental, Inc. MA TRIX: Water Page 1 of 4 

208 Welsh Pool Road 
Lionville, PA 19341-1313 

Lab 10 Client 10 Batch 10 Analyte Method Result Error MDA Units 

00-08304-01 K KNOWN 08130100 08/30100 09122/00 10/06/00 0008304 Gross Alpha EPA 900.0 Modified 210.62 9.06 pCil1 
00-08304-01 S SPIKE 08/30100 08/30100 09/22/00 10106/00 0008304 Gross Alpha EPA 900.0 Modified 218.0B 7.30 O.BO pCifl 

00-OB304-02 B BLANK OBI30/00 OBI30100 09/22/00 10106/00 0008304 Gross Aipha EPA 900.0 Modified 0.03 " "" non pCilt U.JJ u.uv 

00-08304-03 o RN9000804W082428 DIS 08/24/00 08/30100 09/22/00 10/06/00 0008304 Gross Alpha EPA 900.0 Modified -13.26 22.92 24.99 pC ill 
00-08304-04 RN9000804W082428 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 pCil1 
00-08304-06 RN9000804W082429 DIS 08/24/00 OBI30/00 09/23/00 10/06/00 0008304 Gross Alpha EPA 900.0 Modified -1.86 8.43 9.00 pCill 

00-08304-01 K KNOWN 08/30/00 08/30/00 09/22/00 10/06/00 000B304 Gross Beta EPA 900.0 Modified 19B.25 4.16 pCill 
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 6.3B 118 pCill 
00-08304-02 B BLANK 08/30/00 08/30/00 09/22/00 10106/00 0008304 Gross Beta EPA 900.0 Modified 0.28 0.59 1.17 pCill 
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 pCill 
00-08304-04 RN9000804W082428 DIS 08/24/00 08/30/00 09/23/00 10/06/00 0008304 Gross Beta EPA 900.0 Modified 49.78 21.39 20.34 pCil1 
00-08304-06 RN9000804W082429 DIS 08/24/00 08/30100 09/23/00 10106100 0008304 Gross Beta EPA 900.0 Modified 13.28 7.09 6.81 pCil1 

00-08304-01 K KNOWN 08/30100 08/30/00 09/29/00 10106/00 0008304 Cobalt-60 EPA 901.1 Modified 1.93E+02 8.48E+00 pCilml 
00-08304-01 K KNOWN 08/30100 08/30/00 09/29/00 10/06/00 0008304 Cesium-137 EPA 901.1 Modified 1.11E+02 5.13E+00 pCilml 
00-08304-01 S SPIKE 08/30/00 08/30/00 09/29/00 10105/00 0008304 Cobalt-50 EPA 901.1 Modified 2.00E+02 1.41E+Ol 7.71E-Ol pCi/ml 
00-08304-01 S SPIKE 08/30100 08/30/00 09/29/00 10106/00 0008304 Cesium-137 EPA 901.1 Modified 1.21E+02 1.26E+Ol 6.52E-Ol pCilml 

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 pCilml 
00-08304-02 B BLANK 08/30100 08130100 09/29/00 10106/00 000B304 Cesium-137 EPA 901.1 Modified -3.95E-03 5.86E-03 9.08E-03 pCi/ml 
00-OB304-02 B BLANK 08130100 08/30100 09/29/00 10/06/00 0008304 Ruthenium-l06 EPA 901.1 Modified 2.98E-02 461E-02 8.34E-02 pCilml 
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/ml 

00-08304-03 D RN9000804W082428 DIS 08/24/00 08/30100 09/29/00 10106/00 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/ml 
00-08304-03 D RN9000804W082428 DIS 08/24/00 08/30100 09/29/00 10/06/00 0008304 Ruthenium-l06 EPA 901.1 Modified -3.72E-02 5.32E-02 8.B3E-02 pCilml 
00-08304-03 o RN9000B04WOB242B DIS 08/24/00 OBI30100 09/29/00 10106/00 000B304 Zirconium-95 EPA 901.1 Modified 5.91E-03 1.65E-02 2.72E-02 pCilml 

00-08304-04 RN9000804W08242B DIS 08/24/00 08/30/00 09/29/00 10106/00 0008304 Cobalt-60 EPA 901.1 Modified -1.68E-03 5.57E-03 9.62E-03 pCilml 
00-08304-04 RN9000804W08242B DIS OBI24/00 OBI30/00 09/29/00 10/06/00 0008304 Cesium-137 EPA 901.1 Modified 2.66Ec03 7.56E-03 1.2BE-02 pCilml 
00-08304-04 RN9000804W082428 DIS 08/24/00 08/30/00 09/29/00 10/06/00 0008304 Ruthenium-l06 EPA 901.1 Modified -1.67E-02 6.22E-02 9.56E-02 pCi/ml 
00-08304-04 RN9000804W082428 DIS 08/24/00 08/30/00 09/29/00 10106/00 0008304 Zirconium-95 EPA 901.1 Modified -9.33E-03 1.37E-02 2.26E-02 pCi/ml 

00-08304-05 RN9000804WOB2428 SUS 08/24/00 OBI30/00 09/29/00 10/06/00 000B304 Cobalt-60 EPA 901.1 Modified 1.30E-03 3.46E-03 6A1E-03 pCilml 
00-OB304-05 RN9000804W082428 SUS 08124/00 08/30100 09/29/00 10106/00 0008304 Cesium-137 EPA 901.1 Modified -1.04E-03 4.63E-03 7.47E-03 pCilml 
00-08304-05 RN9000804W082428 SUS OBI24/00 OBI30/00 09/29/00 10/06/00 0008304 Ruthenium-106 EPA 901.1 Modified 1.10E-02 3.2BE-02 6.04E-02 pC/1m I 
00-08304-05 RN9000804WOB242B SUS 08/24/00 OBI30/00 09/29/00 10/06/00 0008304 Zirconium-95 EPA 901.1 Modified -2.06E-03 B.50E-03 1.50E-02 pCi/ml 

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

.. ThermoRetec Nuclear Services a Ihermo Electron Company 
Smort Solutions, Positive Outcomes. 

fiOl Scarboro Road, Oak Ridge, TN 37830 8fi5/481-0fi83 FAX 8fi5/4B3-4621 



 SDG: 0008304 Final Report of Analysis 
RECRA Environmental, Inc. MATRIX: Water Page 2 of 4 
208 Welsh Pool Road 
Lionville, PA 19341-1313 

Lab 10 Client 10 Batch 10 Analyte Method Result Error MDA Units 

00-08304-06 RN9000804W082429 DIS 08/24/00 OB/30/00 09/29/00 10/06/00 000B304 Cobalt-60 EPA 901.1 Modified 5.1BE-03 5.57E-03 1.07E-02 pCilml 
00-OB304-06 RN9000B04WOB2429 DIS OB/24/00 OB/30/00 09/29/00 10/06/00 000B304 Cesium-137 EPA 901.1 Modified 3.B7E-04 706E-03 1.04E-02 pCi/ml 
00-08304-06 RN9000804vV082429 DiS 08/24/00 08/30/00 09129/00 10/06/00 0008304 Ruthenium-106 EPA 901.1 Modified 2.53E-02 5.38E-02 8.9BE-02 pCi/ml 
00-08304-06 RN9000804W082429 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 pCi/ml 

00-08304-07 RN9000804W082429 SUS 08/24/00 08/30100 09/29/00 10/06/00 000B304 Cobalt-60 EPA 901.1 Modified -2.53E-03 3.77E-03 6.17E-03 pCi/ml 
00-08304-07 RN9000804WOB2429 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 pCilml 
00-08304-07 RN9000804W082429 SUS 08/24/00 08/30/00 09/29/00 10106/00 0008304 Ruthenium-l06 EPA 901.1 Modified -2.65E-02 3.35E-02 5.65E-02 pCilml 
00-08304-07 RN9000804W082429 SUS 08/24/00 08/30/00 09/29/00 10/06/00 000B304 Zirconium-95 EPA 901.1 Modified -2.88E-03 8,45E-03 1,48E-02 pCilml 

00-08304-01 K KNOWN 08/30100 08/30100 09/26/00 10/06/00 0008304 Radium-226 EPA 903.0 Modified 10.29 0,47 pC ill 
00-08304-01 S SPIKE 08/30/00 08/30/00 09/26/00 10/06/00 0008304 Radium-226 EPA 903.0 Modified 10.93 1.56 0.23 pCili 
00-08304-02 B BLANK 08/30100 08/30/00 09/26/00 10106/00 0008304 Radium-226 EPA 903.0 Modified 0.20 0.16 0.29 pCili 
00-08304-03 D RN9000804W082429 DIS 08/24/00 08/30/00 09/26/00 10/06/00 000B304 Radium-226 EPA 903.0 Modified 0.64 0,46 0.75 pCill 
00-08304-04 RN9000804W082428 DIS 08/24/00 08/30100 09/26/00 10106/00 0008304 Radium-226 EPA 903.0 Modified 2.01 0.79 0.76 pCill 
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 pCili 
00-08304-06 RN9000804W082429 DIS 08/24/00 08/30/00 09/26/00 10/06/00 000B304 Radium-226 EPA 903.0 Modified 0.27 0.30 0.59 pCili 
00-08304-07 RN9000804W082429 SUS 08/24/00 08/30/00 09/26/00 10106/00 0008304 Radium-226 EPA 903.0 Modified 2.24 1.09 1.37 pCili 

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 pCi/l 
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 pCill 
00-08304-02 B BLANK 08/30/00 08/30/00 09/2B/00 10/06/00 0008304 Radium-228 EPA 904.0 Modified 0.49 0.65 1.10 pCili 
00-08304-03 o RN9000804WOB2429 DIS 08/24/00 08/30100 09/28/00 10106/00 000B304 Radium-228 EPA 904.0 Modified 0.44 1.22 212 pCill 
00-08304-04 RN9000804W082428 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 pCill 
00-08304-05 RN9000804W082428 SUS OB/24/00 08/30/00 09/28/00 10106/00 0008304 Radium-228 EPA 904.0 Modified 3.56 1.41 2.06 pCili 
00-08304-06 RN9000804WOB2429 DIS 08/24/00 08/30/00 09/2B/00 10/06/00 000B304 Radium-228 EPA 904.0 Modified 3.72 1.37 1.95 pCili 
00-OB304-07 RN9000804W082429 SUS 08/24/00 08/30100 09/28/00 10106/00 0008304 Radium-228 EPA 904.0 Modified 0.70 1.35 2.33 pCill 

00-08304-01 K KNOWN 08/30/00 08/30100 09/27/00 10106/00 0008304 Thorium-228 EML Th-Ol Modified 4.68 0.17 pCill 
00-08304-01 S SPIKE 08/30/00 08/30100 09/27/00 10/06/00 0008304 Thorium-228 EML Th-Ol Modified 4.86 1.13 0.10 pCili 
00-08304-02 B BLANK 08/30100 OB/30100 09/27/00 10106/00 000B304 Thorium-228 EML Th-Ol Modified 0.00 0.06 0.20 pCill 
00-08304-03 D RN9000804W082429 DIS 08/24100 OB/30100 09/27/00 10/06/00 0008304 Thorium-228 EML Th-Ol Modified 0.01 0.11 0.34 pCi/1 
00-08304-04 RN9000804WOB2428 DIS 08/24/00 08/30100 09/27/00 10106/00 0008304 Thorium-228 EML Th-Ol Modified -0.07 0.05 0,42 pCili 
00-08304-05 RN9000804W082428 SUS 08/24/00 08/30/00 09/27/00 10106/00 0008304 Thorium-228 EML Th-Ol Modified 0.19 0.20 0.25 pCi/l 
00-08304-06 RN9000804W082429 DIS 08/24/00 08/30100 09/27/00 10/06/00 0008304 Thorium-228 EML Th-Ol Modified 0.39 0.29 0.34 pCill 
00-08304-07 RN9000804W082429 SUS 08/24/00 08/30100 09/27/00 10106/00 0008304 Thorium-228 EML Th-Ol Modified 0.03 0.11 0.28 pCill 

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

.L~~r,T,~'~~~~i~o"'mm" I Nuclear Services ~01 Scarboro Road, Oak Ridge. TN 37830 

11 I helll70 Elecl ron [ornpl1ny ._--_._------
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 

Lab 10 Client 10 Batch 10 Analyte Method Result Error MDA Units 

00-08304-01 K KNOWN 08/30/00 08/30/00 09127100 10106/00 0008304 Thorium-230 EML Th-01 Modified 5.45 0.15 pCi/1 
00-08304-01 S SPIKE 08/30/00 08/30100 09/27/00 10106/00 0008304 Thorium-230 EML Th-Ol Modified 5.53 1.27 0.12 pCi/! 
00-08304-02 B BLANK 08/30/00 08/30/00 09/27100 10106/00 0008304 Thorium-230 EML Th-Oi Modified 041 0.25 0.26 pC ill 
00-08304-03 D RN9000804W082429 DIS 08/24/00 08/30/00 09/27100 10106/00 0008304 Thorium-230 EML Th-Ol Modified 0.69 0.41 0.37 pCi/! 
00-08304-04 RN9000804W082428 DIS 08/24/00 08/30/00 09/27100 10106/00 0008304 Thorium-230 EML Th-Ol Modified 0.45 0.36 047 pCill 
00-08304-05 RN9000804W082428 SUS 08/24/00 08/30/00 09/27100 10106/00 0008304 Thorium-230 EML Th-Ol Modified 0.61 0.37 046 pCill 
00-08304-06 RN9000804W082429 DIS 08/24/00 08/30100 09/27100 10/06/00 0008304 Thorium-230 EML Th-01 Modified 1.29 0.55 0.42 pCill 
00-08304-07 RN9000804W082429 SUS 08/24/00 08/30/00 09/27100 10106/00 0008304 Thorium-230 EML Th-Ol Modified 2.20 0.82 0.33 pCill 

00-08304-01 K KNOWN 08/30/00 08/30/00 09/27/00 10/06/00 0008304 Thorium-232 EML Th-Ol Modified 4.68 0.17 pCiIl 
00-08304-01 S SPIKE 08/30/00 08/30100 09/27/00 10106/00 0008304 Thorium-232 EML Th-Ol Modified 5.06 1.18 0.20 pCill 
00-08304-02 B BLANK 08/30/00 08/30100 09/27100 10/06/00 0008304 Thorij.Jm-232 EML Th-Ol Modified 0.20 0.17 0.22 pCili 
00-08304-03 D RN9000804W082429 DIS 08/24/00 08(30(00 09/27100 10/06/00 0008304 Thorium-232 EML Th-Ol Modified -0.03 0.11 043 pCili 
00-08304-04 RN9000804W08242B DIS 08/24/00 OB/30/00 09/27100 10/06/00 000B304 Thorium-232 EML Th-Ol Modified 0.12 0.19 0.38 pCili 
00-08304-05 RN9000804W082428 SUS 08/24100 08/30100 09/27/00 10106(00 0008304 Thorium-232 EML Th-Ol Modified 0.20 0.21 0.32 pCill 
00-08304-06 RN9000804W082429 DIS 08/24/00 08/30(00 09/27/00 10/06/00 0008304 Thorium-232 EML Th-Ol Modified 0.53 0.33 0.28 pCili 
00-08304-07 RN9000804W082429 SUS 08/24/00 08/30100 09/27100 10106100 0008304 Thorium-232 EML Th-01 Modified 0.77 0.44 0.35 pCili 

00-08304-01 K KNOWN 08/30/00 08/30/00 09126/00 10/06/00 0008304 Uranium-234 EML U-02 Modified 8.35 0.30 pCill 
00-08304-01 S SPIKE 08/30/00 08(30/00 09/26/00 10/06/00 0008304 Uranium-234 EML U-02 Modified 8.05 2.16 0.34 pCil1 
00-08304-02 B BLANK 08/30/00 08/30/00 09126/00 10/06/00 000B304 Uranium-234 EMl U-02 Modified 0.15 018 0.34 pC ill 
00-08304-03 D RN9000B04W082428 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 pCili 
00-08304-04 RN9000804W08242B DIS 08(24/00 08/30/00 09/26/00 10106/00 0008304 Uranium-234 EML U-02 Modified 0.27 0.28 0.45 pCi/! 
00-08304-05 RN9000B04WOB2428 SUS 08/24/00 08/30/00 09/26/00 10106/00 0008304 Uranium-234 EML U-02 Modified 0.34 0.29 0.42 pCili 
00-OB304-06 RN9000B04WOB2429 DIS 08/24/00 OB/30/00 09/26(00 10/06/00 0008304 Uranium-234 EML U-02 Modified 0.30 0.26 0.28 pCili 
00-08304-07 RN9000804W082429 SUS 08/24/00 08/30/00 09/26/00 10106/00 0008304 Uranium-234 EML U-02 Modified 0.64 0.38 0.32 pCili 

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 pCili 
00-08304-01 S SPIKE 08/30/00 08/30/00 09/26/00 10106/00 0008304 Uranium-235 EMl U-02 Modified 0.35 0.28 0.24 pCil1 
00-08304-02 B BLANK 08/30100 08/30100 09/26/00 10106/00 0008304 Uranium-235 EML U-02 Modified 0.16 0.15 0.20 pCill 
00-08304-03 D RN9000804W082428 DIS 08/24/00 08/30100 09/26/00 10/06/00 0008304 Uranium-235 EML U-02 Modified 0.14 0.23 0.45 pCili 
00-08304-04 RN9000804W082428 DIS 08/24/00 08/30/00 09/26/00 10/06/00 000B304 Uranium-235 EML U-02 Modified 0.16 0.20 0.27 pCili 
00-08304-05 RN9000804W082428 SUS 08/24/00 OB/30/00 09/26/00 10/06/00 0008304 Uranium-235 EML U-02 Modified 0.15 0.19 0.25 pCill 
00-08304-06 RN9000B04W082429 DIS 08/24/00 08/30100 09126100 10106100 0008304 Uranium-235 EMl U-02 Modified 0.06 0.12 0.16 pCi/l 
00-08304-07 RN9000804WOB2429 SUS 08/24/00 08/30/00 09/26/00 10/06/00 0008304 Uranium-235 EML U-02 Modified 0.03 0.12 0.36 pCi/1 

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

.. ThermoRetec 
Smart Solutions. Positive Outcomes. 

Nuclear Services 
II 7 hermo Electron Company 

----
865/481 ~0681 FAX 865/483-4621 ROl Scarboro Road, Oak Ridge, TN 37830 



 SDG: 0008304 
RECRA Environmental, Inc. MATRIX: Water 
208 Welsh Pool Road 
Lionville, PA 19341-1313 

Lab ID ClientlD Batch ID 

00-06304-01 K KNOWN 08/30/00 08/30/00 09/26/00 10/06/00 0008304 
00-08304-01 S SPIKE 08/30100 08/30/00 09/26/00 10/06/00 0008304 
00-08304-02 B BLANK 08/30100 08/30100 09/26/00 10106/00 0006304 
00-08304-03 D RN9000804W082428 DIS 08/24/00 08/30100 09/26/00 10/06/00 0008304 
00-08304-04 RN9000804W082428 DIS 08/24/00 08/30100 09/26/00 10/06/00 0008304 
00-08304-05 RN9000804W082428 SUS 08/24/00 08/30/00 09/26/00 10/06/00 0008304 
00-08304-06 RN9000804W082429 DIS 08/24/00 08/30/00 09/26/00 10/06/00 0008304 
00-08304-07 RN9000804W082429 SUS 08/24/00 08/30/00 09/26/00 10/06/00 0008304 

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

.. ThermoRetec Nuclear Services 
Smart Solutions. Positive Outcomes. 

R01 SCilrboro Road, Oak Ridqe, TN 37830 

Final Report of Analysis 

Analyte Method Result 

Uranium-238 EML U-02 Modified 8.14 
Uranium-238 EML U-02 Modified 8.38 
Uranium-238 Efv1L U-02 rv10dified 0,28 
Uranium-238 EML U-02 Modified 0.29 
Uranium-238 EML U-02 Modified 0.39 
Uranium-238 EML U-02 Modified 0.07 
Uranium-238 EML U-02 Modified 0.09 
Uranium-238 EML U-02 Modifiad 0.28 

___ iI'!'!:!II/JO E!JiJctron [ompa,1X-
8051481-0083 FAX 805/483-4621 

Page 4 of 4 

Error MDA Units 

0.29 pCill 
2.24 0.27 pCill 
0.19 0.20 pCill 
0.26 0.31 pCill 
0.29 0.30 pCill 
0.13 0.23 pCill 
0.17 0.34 pCill 
0.24 0.22 pCill 
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Enclosure 2 

TNU-OR-13660 

October 10,2000 

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

CASE NARRATIVE 
Work Order # 00-09038-0R 

.. Thermo Retec 
Smart Solutions, Positive Outcomes. 

Nuclear Services 
A Thermo Electron Company 

601 Scarboro Road 
Oak Ridge, TN 37830 

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

;v\.{SDEc 

0..:5:) '1 CS;l.(C -' vJ~~ 

This work order contains one water sample received 09/07/00. This sample was analyzed as dissolved 
and suspended for Radium-226/228, Isotopic Thorium, Isotopic Urani;J.n~ and by Ciamma Spectroscopy. 
This sample '",as analyzed as dissolved only for Gross Alpha/Beta. 

CUE?-IT ID 

RN9000% I W ()90 1 OJ DIS 
RNQ0009C l v.!1}90 (OJ Sl]S 

00-09038-04 
00-09038-05 

Grm:s }.\ i pi:.:. Bc:t.:i 'vVas perf:)lmed by gas-flow proportional coutlli::g u.si!1g EPA :-:1et!1od 900.D mocifid. 
Radium··226 \va,; analyzed ilsing EPA Method 903.0 modified. Radium-228 was analyzef.~ using EI\<\ 
Method 904.0 modified. Isotopic Thorium was analyzed using Method EyIL Th-O 1 modified. Isctopic 
Uranium was analyzed using Method EML U-02 modified. Gamma Spectro~c('py WaS performed using 
EPA Method 901.1 modified. 

PROBLEMS OR UNUSUAL CIRCUMSTANCES 

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

CERTIF:ICf\TION OF ACCURACY 

I certifY that this data report is in compliance with the terms and condirions of the Purchase Order, both 
technically and for completeness, for other than the conditions detailed above. Release of the data 
contained iIll 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 Mana,:, 

Date: 10/1 012000 

11 i 



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

Lab 10 Client 10 

00-09038-01 K KNOWN 09/07/00 
00-09038-01 S SPIKE 09/07/00 
00-09038-02 B BLANK 09/07/00 
00-09038-03 o RN9000901W090103 DIS 09/01/00 
00-09038-04 RN9000901W090103 DIS 09/01100 

00-09038-01 K KNOWN 09/07/00 
00-09038-01 S SPIKE 09/07100 
00-09038-02 B BLANK 09/07/00 
00-09038-03 o RN9000901W0901Q3 DIS 09/01/00 
00-09038-04 RN9000901W090103 DIS 09/01/00 

00-09038-01 K KNOWN 09/07100 
00-09038-01 K KNOWN 09/07/00 
00-09038-01 S SPIKE 09/07100 
00-09038-01 S SPIKE 09/07/00 

00-09038-02 B BLANK 09/07/00 
00-09038-02 B BLANK 09/07100 
00-09038-02 B BLANK 09/07/00 
00-09038-02 B BLANK 09/07100 

00-09038-03 D RN9000901W090103 DIS 09/01/00 
00-09038-03 o RN9000901W090103 DIS 09/01/00 
00-09038-03 D RN9000901W090103 DIS 09/01/00 
00-09038-03 D RN9000901W090103 DIS 09/01/00 

00-09038-04 RN9000901W090103 DIS 09/01/00 
00-09038-04 RN9000901W090103 DIS 09/01/00 
00-09038-04 RN9000901W090103 DIS 09/01/00 
00-09038-04 RN9000901W090103 DIS 09/01/00 

00-09038-05 RN9000901W090103 SUS 09/01/00 
00-09038-05 RN9000901W090103 SUS 09/01/00 
00-09038-05 RN9000901W090103 SUS 09/01100 
00-09038-05 RN9000901W090103 SUS 09/01/00 

K:;Known,S:;Spike,B:;Blank,D:;Duplicale,MS=Malrix Spike 

• ThermoRetec 

SDG: 0009038 Final Report of Analysis 
MATRIX: Water Page 1 of 3 

Balch 10 Analyte Method Result Error MDA Units 

09/07/00 09/20/00 10/10/00 0009038 Gross Alpha EPA 900.0 Modified 217.76 936 pC11l 
nnln"7lnf'\ 09120/00 1"'11)/(\(\ 0009038 Gross Alpha EPA 900.0 ~v1odified 23204 7.54 0.74 pC;!! U;;J/UIIUU V/IV/UV 

09/07/00 09/20/00 10/10/00 0009038 Gross Alpha EPA 900.0 Modified -0.17 0.21 073 pC11l 
09/07/00 09/20/00 10/10/00 0009038 Gross Alpha EPA 900.0 Modified -2.91 16.55 17.81 pCi/1 
09/07100 09/21/00 10110/00 0009038 Gross Alpha EPA 900.0 Modified 7.99 18.23 18.83 pCilJ 

09/07/00 09/20/00 10/10/00 0009038 Gross Beta EPA 900.0 Modified 205.00 4.31 pCili 
09/07/00 09/20/00 10/10/00 0009038 Gross Beta EPA 900.0 Modified 216.70 649 1.21 pCill 
09/07/00 09/20/00 10/10/00 0009038 Gross Beta EPA 900.0 Modified -0.15 0.55 1 21 pCi/1 
09/07/00 09/20/00 10110/00 0009038 Gross Beta EPA 900.0 Modified 13049 16.48 14.03 pC ill 
09/07100 09/21/00 10/10/00 0009038 Gross Beta EPA 900.0 Modified 136.71 16.51 13.95 peill 

09/07100 09/27100 10/10/00 0009038 Cobalt-60 EPA 901.1 Modified 1.93E+02 848E+00 pCi/ml 
09/07100 09/27100 10/10/00 0009038 Cesium-137 EPA 901.1 Modified 1.11E+02 5.13E+00 pCi/ml 
09/07/00 09/27/00 10110100 0009038 Cobalt-60 EPA 901.1 Modified 1.96E+02 1.39E+Ol 9.0BE-Ol pCi/ml 
09/07/00 09/27/00 10/10/00 0009038 Cesium-137 EPA 901.1 Modified 1.2BE+02 1.31E+Ol 5.93E-Ol pCilml 

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 pCilml 
09/07100 09/27100 10/10100 0009038 Cesium-137 EPA 901.1 Modified -1.20E-03 7.02E-03 1.14E-02 pCi/ml 
09/07/00 09/27100 10110100 0009038 Ruthenium-l06 EPA 901.1 Modified 1.59E-02 5.10E-02 9.24E-02 pCi/ml 
09/07/00 09/27100 10/10/00 0009038 Zirconium-95 EPA 901 1 Modified -2.62E-05 9.37E-03 1.67E-02 pCi/ml 

09/07100 09/27/00 10/10/00 0009038 Cobalt-60 EPA 901.1 Modified 1.40E-02 1.00E-02 1.38E-02 pCilml 
09/07/00 09/27/00 10/10100 0009038 Cesium-137 EPA 901.1 Modified -4.71E-03 8.21 E-03 1.29E-02 pCi/ml 
09/07/00 09/27/00 10/10/00 0009038 RUlhenium-l06 EPA 901.1 Modified 6.33E-03 5.65E-02 1.03E-Ol pCi/ml 
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/ml 

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 
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 
09/07/00 09/27/00 10/10/00 0009038 Ruthenium-l06 EPA 901.1 Modified 3.S8E-02 5.76E-02 1.OSE-Ol pCi/ml 
09/07/00 09/27/00 10/10/00 0009038 ZirconiulTl-95 EPA 901 1 Modltied 1.02E-02 1.32E-02 2.52E-02 pC i/Ill I 

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/ml 
09/07100 09/27/00 10/10/00 0009038 Cesium-137 EPA 901.1 Modified -4.53E-03 5.85E-03 9.09E-03 pCi/ml 
09/07/00 09/27/00 10/10/00 0009038 Rutheniurn-l06 EPA 901.1 Modified -3.97E-02 3.80E-02 6.13E-02 pCi/ml 
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/ml 

Nuclear Services (/ I h(,I11/0 fleet ron {OI11POflV 
----~------.-- -- .. _--- ----.. ----.. -.~---------



 SDG: 0009038 Final Report of Analysis 
RECRA Environmental, Inc. MA TRIX: Water Page 2 of 3 
208 Welsh Pool Road 
Lionville, PA 19341-1313 

lab 10 ClientlD Batch 10 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 pCil1 
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 pCili 
00-09038-02 B BLANK 09/07/00 09/07/00 09/29/00 10/10/00 0009038 Radium-226 EPA 903.0 Modified 0.63 0.38 0.68 pCili 
00-09038-03 D RN9000901W090103 DIS 09/01/00 09/07/00 09/29/00 10/10/00 0009038 Radium-226 EPA 903.0 Modified 108 0.52 0.66 pCill 
00-09038-04 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 pCi/1 
00-09038-05 RN9000901W090103 SUS 09/01/00 09/07/00 09/29/00 10/10/00 0009038 Radillm-226 EPA 903.0 Modified 8.67 203 102 pCili 

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 09/07100 09/07/00 10/06/00 10/10/00 0009038 Radlum-228 EPA 9040 Modified 22.20 1.68 1.23 pClfl 
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 pC ill 
00-09038-03 o RN9000901W090103 DIS 09/01/00 09/07/00 10/06/00 10/10100 0009038 Radium-228 EPA 904.0 Modified 2.85 1.44 2.20 pC11i 
00-09038-04 RN9000901W090103 DIS 09/01/00 09/07/00 10/06/00 10/10100 0009038 Radium-228 EPA 904.0 Modified 2.88 1.32 1.96 pCili 
00-09038-05 RN9000901W090103 SUS 09/01/00 09/07/00 10/06/00 10/10/00 0009038 Radillm-228 EPA 904.0 Modified 4.83 206 3.03 pCili 

00-09038-01 K KNOWN 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-228 EML Th-Ol Modified 4.57 0.16 pCili 
00-09038-01 S SPIKE 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Thorillm-228 EML Th-Ol Modified 4.87 109 0.17 pCili 
00-09038-02 B BLANK 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-228 EML Th-Ol Modified 0.07 0.08 0.11 pC ill 
00-09038-03 D RN9000901W090103 DIS 09/01100 09/07/00 10/04/00 10/10/00 0009038 Thorium-228 EMl Th-Ol Modified 0.07 0.18 0.42 pCili 
00-09038-04 RN9000901W090103 DIS 09/01/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-228 EML Th-Ol Modified 0.12 0.19 038 pCili 
00-09038-05 RN9000901W090103 SUS 09/01100 09/07/00 10/04/00 10/10100 0009038 Thonum-228 EML Th-Ol Modified 0.12 0.18 0.35 pCili 

00-09038-01 K KNOWN 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-230 EML Th-Ol Modified 5.37 0.14 pCili 
00-09038-01 S SPIKE 09/07/00 09/07/00 10/04/00 10110100 0009038 Thoflum-230 EML Th-Ol Modified 5.37 1.18 0.14 pCili 
00-09038 ·02 B BLANK 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Thoflum-230 EML Th-Ol Modified 0.26 0.17 0.15 pCili 
00-09038-03 D RN9000901W090103 DIS 09/01/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-230 EML Th-Ol Modified 0.75 0.43 0.41 pCili 
00-09038-04 RN9000901W090103 DIS 09/01/00 09/07/00 10104/00 10/10/00 0009038 Thorium-230 EML Th-Ol Modified 0.27 0.25 0.39 pCi/1 
00-09038-05 RN9000901W090103 SUS 09/01/00 09/07/00 10/04/00 10110100 0009038 Tllorium-230 EML Th-Ol Modified 0.43 0.29 0.33 pClfl 

00-09038-01 K KNOWN 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Thorium-232 EML Th-Ol Modified 4.57 0.16 pCili 
00-09038-01 S SPIKE 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Tllorium-232 EML Th-Ol Modified 508 1.13 0.13 pCill 
00-09038-02 B BLANK 09/07/00 09/07/00 10/04/00 10/10/00 0009038 Tllorium-232 EML TIl-Ol Modified 0.13 0.12 0.14 pCi/l 
00-09038-03 o RN9000901W090103 DIS 09/01100 09/07/00 10/04/00 10/10/00 0009038 Thorium-232 EML Th-Ol Modified 0.11 0.17 0.32 pCill 
00-09038-04 RN9000901W090103 DIS 09101/00 09/07/00 10104/00 10/10100 0009038 Thorium-232 EML Th-Ol Modified 0.02 0.12 0.34 pCili 
00-09038-05 RN9000901W090103 SUS 09/01/00 09/07/00 10/04/00 10/10100 0009038 Tllorium-232 EML Th-Ol Modified -0.01 0.02 0.20 pCili 

K=Known,S=Spike,B==Blank,D=Duplicale,MS=Malrix Spike 

.. Y."~~f"~~"~~~~;~< O"""me, I N u~lear ~e~ce~. {] I !lel/llo Electron Company _._-----_. 



 SDG: 0009038 Final Report of Analysis 
RECRA Environmental, Inc. MATRIX: Water Page 3 of 3 , 
208 Welsh Pool Road 
Lionville, PA 19341-1313 

Lab 10 Client 10 Batch 10 Analyte Method Result Error MDA Units 

00-09038-01 K KNOWN 09/07100 09/07100 10/03/00 10110/00 0009038 Uranium-234 EML U-02 Modified 813 0.29 pCi/1 
00-09038-01 S SPIKE 09107100 09/07/00 10/03/00 10/10/00 0009038 Uranium-234 EML U-02 Modified 8.30 1.94 0.19 pCill 
00-09038-02 B BLANK 09/07100 09/07/00 10103/00 10/10100 0009038 Uranium-234 EML U-02 Modified 0.32 0.21 0.21 pCi/1 
00-09038-03 D RN9000901W090103 DIS 09101/00 09/07/00 10/03/00 10/10100 0009038 Uranium-234 EML U-02 Modified 6.49 '1 '" ..J.VI 

'l'l'l ,.vL. pCill 
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 pCil1 
00-09038-05 RN9000901W090103 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 pCill 

00-09038-01 K KNOWN 09107/00 09107/00 10103/00 10/10100 0009038 Uranium-235 EML U-02 Modified 0.37 0.01 pCi/1 
00-09038-01 S SPIKE 09/07100 09/07/00 10103/00 10/10/00 0009038 Uranium-235 EML U-02 Modified 0.30 0.21 0.17 pCi/1 
00-09038-02 B BLANK 09/07100 09/07/00 10/03/00 10/10/00 0009038 Uranium-235 EML U-02 Modified 0.01 0.07 0.23 pCi" 
00-09038-03 D RN9000901W090103 DIS 09/01100 09/07/00 10/03/00 10/10/00 0009038 Uranium-235 EML U-02 Modified -0.15 0.21 2.37 pCi/1 
00-09038-04 RN9000901W090103 DIS 09/01/00 09/07/00 10/03/00 10110/00 0009038 Uranium-235 EML U-02 Modified 0.51 1.14 2.54 pCi" 
00-09038-05 RN9000901W090103 SUS 09/01100 09/07/00 10/03/00 10/10/00 0009038 Uranium-235 EML U-02 Modified 0.66 0.43 0.34 pCill 

00-09038-01 K KNOWN 09/07/00 09/07/00 10103/00 10/10/00 0009038 Uranium-238 EML U-02 Modified 7.93 0.29 pCi/1 
00-09038-01 S SPIKE 09/07/00 09/07100 10103/00 10/10/00 0009038 Uranium-238 EML U-02 Modified 8.53 1.99 0.15 pCi/1 
00-09038-02 B BLANK 09/07/00 09/07100 10/03/00 10110100 0009038 Uranium-238 EML U-02 Modified 0.03 0.08 0.20 pCi/1 
00-09038-03 D RN9000901W090103 DIS 09/01100 09/07100 10103/00 10/10100 0009038 Uranium-238 EML U-02 Modified 2.63 2.28 2.98 pCi/1 
00-09038-04 RN9000901W090103 DIS 09/01/00 09/07100 10103/00 10/10100 0009038 Uranium-238 EML U-02 Modified 3.50 2.40 2.20 pCill 
00-09038-05 RN9000901W090103 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 pCi/1 

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

.. ThermoRetec Nuclear Services {/ I/lel//lo Elect ron Company 
Smart Solutions, positive Outcomes. ----------

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