
QSCIENTECH 

June 26,2001 
Ref. No. 3 1069-090 

Mr. Steve Shaffer 
U.S. Nuclear Regulatory Commission 
Region I 
475 Allendale Road 
King of Prussia, PA 19406 

Subject: Transmittal of SCIENTECH, Inc. Document 

Dear Mr. Shaffer: 

Please find enclosed one (1) uncontrolled copy of Addendum 3, Whittaker Site Groundwater 
Monitoring Well Sampling, to SCIENTECH Document No. 82A9 103, Rev. 2, Groundwater 
Monitoring Plan, Whittaker Corporation, Greenville, PA, for your records. 

Should you have any questions or comments, please call me at (203) 796-5340. 

Roy Racino 

RR: lp 
Enclosure 

44 Shelter Rock Road Danbury, CT 06810 Tele: (203) 796-5000 Fax: (203) 792-3168 
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Subject: Whittaker Site Groundwater Monitoring Well Sampling 

INTRODUCTION 

In accordance with Whittaker Corporation’s US Nuclear Regulatory Commission (NRC) 
License No. SMA-1018, Amendment No. 8, Condition No. 14, and SCIENTECH, Inc. 
(SCIENTECH) Document 82A9103, Rev. 2, “Groundwater Monitoring Plan, Whittaker 
Corporation, Greenville, PA” (the Plan), well sampling activities were conducted during 
April 3 - 5,2001. SCJENTECH personnel on-site to perform this work were Roy Racino 
(Project Manager and Site RSO), Pat Horkman (Site Supervisor), and Mark Burno 
(Senior Environmental Scientist). Well sampling procedures and analytical protocol are 
discussed and specified in the Plan. 

New site groundwater monitoring wells were installed and sampled in April and May of 
2000. These activities were reported in Addendas 1 and 2 to the Plan. Although the Plan 
requires annual sampling and radiological analysis of groundwater, it was decided to 
implement more frequent monitoring of these new wells to confirm or supplement data 
that has been utilized as inputs for site dose modeling parameters. Inputting site-specific 
data that is generated from these wells for parameters such as contaminant solubility, 
leaching, and depths to groundwater may assist in producing a more accurate dose model. 
Initiation of a quarterly sampling frequency was discussed and agreed upon at the site 
risk analysis meeting at NRC Headquarters on February 15, 2000. This additional 
sampling will be incorporated into the site quarterly surveillance inspection visits that are 
required by License SMA- 10 18. 

Another factor influencing the decision to perform radiological monitoring on a quarterly 
basis was the necessity of initiating quarterly sampling of site groundwater to investigate 
site compliance with Pennsylvania’s Environmental Cleanup Program. As part of a site 
remediation, any materials that meet the radiological criteria for unrestricted release and 
are to remain on-site must conform to the criteria in PA Code, Title 25, Chapter 250 for 
Organic and Inorganic Regulated Substances in Soil, Surface Water, and Groundwater 
(Act 2 Land Recycling Regulations). A quarterly well and surface water sampling 
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protocol has been implemented to analyze for regulated substances to determine the 
status of the site in regards to compliance with Chapter 250 criteria. 

1 

ACT I V IT LE S 

Sampled Gross Alpha Gross Beta Gross Alpha Gross Beta 
4/3/0 1 < 4  < 3  < 4  6.0 

Groundwater samples were analyzed for the presence of gross beta and gross alpha 
emitters by Teledyne Brown Engineering of Oak Ridge, TN. Unfiltered samples and 
samples that were field filtered to 0.45 microns were analyzed from each monitoring 
well. The order in which the wells were sampled was determined by access and weather 
conditions during a particular day. 

2 

3 

4 
5 

Table 1 provides a summary of well analytical results for gross alpha and beta. Wells #4, 
#6 and #10 produced gross alpha andor gross beta results greater than 15 pCi1L or 50 
pCi/L, respectively, and were analyzed isotopically for Thorium and Uranium. The 
results of the isotopic analyses are summarized in Table 2. 

41310 1 < 5  13 < 4  3.6 

41410 1 < 3  3.9 <3  5.5 

4/4/0 1 26 140 < 4  7.6 

41410 1 < 3  13 <3  12 

Table 1: Groundwater Monitoring Well (MW) Data 

6 
7 

8 
9 
10 

L' 

4/4/0 1 15 61 <4 12 

4/4/0 1 < 3  6.7 < 3  3.6 

41310 1 <7  39 < 6  30 

4/3/0 1 < 6  4.5 < 5  4.0 

4/3/0 1 <1  77 < 5  12 

* = field filtered sample, 0.45 micron 
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Table 2: Isotopic Analysis of Elevated Groundwater Samples 

4 
6 
10 

M w #  I Isotopic Results - pCi/L I 

3.3 1.7 3.9 2.8 <o. 1 1.9 
<0.09 1 .o 1.6 2.4 0.52 1.3 
<0.2 0.7 1 ~ 0 . 5  0.26 <o. 1 0.29 

The results in Table 2 indicate that the thorium and uranium concentrations in the 
elevated well water samples are below the 10 CFR 20, Appendix B criteria for water 
effluent concentrations. 

Table 3 compares the results of monitoring well water analysis for gross alpha and gross 
beta for unfiltered samples for the May 2000 and April 2001 samplings. 

Table 3: 2000 to 2001 Well Data Comparison 

Table 4 compares the groundwater depths in the monitoring wells for the initial well 
installations and the two subsequent sampling dates. 
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Mw# 

'V 

Depth to Water - Ft * 
4/ 14/00 I 5116-5/18/00 I 413 - 4/4/01 

10 20.04 21.51 21.13 

With the exception of M W s  #8 and #9, the depths to water in April of 2001 were greater 
than in May of 2000. This drop in water column ranged from 4.2 (Mw #7) to 30.8 (MW 
#2) inches. 

Well samples were also taken and shipped to Virginia LeGore of Pacific Northwest 
National Labs (PNNL) in Richland, WA to assist in NRC sponsored research on slags 
that contain thorium and uranium. These consisted of two (2) each 500ml unfiltered 
samples from wells #1, #5, #6, #8, and #10 to encompass up and down gradient 
groundwater conditions. In addition, water from the Shenango River at a point downriver 
from the site was sampled. 

PA Act 2 sampling was performed for ground and surface water contaminant analysis. 
Groundwater analysis was performed on samples from monitoring wells #1 - #lo. 
Surface water analysis was performed on samples from the two small culvert discharge 
ponds in the ravine area (North and South Ponds), a small surface drainage point from the 
base of the Section 3 slope to the Shenango River (Section 3 Discharge), and a sample 
from the Shenango River upriver from the site. A detailed discussion of the scope and 
results of the Act 2 sampling program will be provided as a separate report. 

4' 
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Unfiltered sample results for gross alpha and beta emitters for the April 2001 sampling 
were all less than the results for the May 2000 sampling with the exception of M W  #4. 
The MW #4 results for this year were approximately three times greater than last year for 
both gross alpha and gross beta. The gross beta result for MW #8, which was greater 
than 50 pCi/L last year, decreased to 39 p C i L  M W s  #6 and #10 remained greater than 
50 pCiL for gross beta, although substantially decreased, while gross alpha levels 
decreased to less than or equal to 15 pCiL. 

Isotopic Thorium and Uranium results for M W s  #6 and #10 were generally less than the 
isotopic results from the May 2000 sampling. Isotopic results for MW #4, although well 
below the 10 CFR 20, Appendix B criteria for water effluent concentrations, were 
generally greater than any of the isotopic results from the May 2000 sampling. It is not 
clear at this time why the radionuclide concentrations in the upgradient MW #4 would 
have increased. 

Field filtering with a 0.45 micron filter reduced all elevated gross alpha and beta 
concentrations significantly, which would suggest that the contaminants are not soluble 
and are in a particulate form. 

Information on radionuclide concentrations and water levels will continue to be collected 
and monitored to evaluate site conditions and to identify possible trends regarding 
groundwater conditions. 

ATTACHMENTS 

The following supporting documentation is provided as attachments to this report. 
# of Pages 

Site Well and Sample Location Map 1 

Groundwater Sampling Logs and Field Notes 11 
Teledyne Water Analysis Reports 25 

Instrument Calibration & Operational Checks, RWP and Dosimetry Data (See 
SCIENTECH Doc. 82A9103, Addendum 8) 
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ALATHAM 
TELEDYNE BROWN ENGINEERING Environmental Services 

REPORT OF ANALYSIS 

Address : 

ROY RACINO 
SCIENTECH NES INC 
44 SHELTER ROCK ROAD 
DANBURY CT 06810-7095 

Work Order # :  

L15160 

May 07 2001, 04:20 pm 

LOGIN # L15160 

PROJECT # NE506-3EREGLS 

CUSt. P.O. # :  

Release # :  

Teledyne Customer's Collection-Dates Matrix/ 
Sample # Identification Sta. # Start Date/Time Stop Date/Time Nuclide 

Date Received Delivery Date 

04/13/01 05/11/01 

PAGE: 1 

Project Manager: A.L&THAM 

Count Volume Units 
Lab Comment Procedure # Units Date Activity 

Matrix - w-Other 

L15160-1 MW#1 
TI#-56311 

L15160-2 MW#2 
TI#-56312 

L15160-3 MW#3 
TI#-56313 

L15160-4 @ 
TI#-56314 

L15160-5 MW#5 
TI#-56315 

L15160-6 @ 
TI# -56316 

L15160-7 MW#7 
TI#-56317 

04/03/01 10:35 

04/03/01 11:47 

04/04/01 12:15 

04/04/01 09:30 

04/04/01 11:OO 

04/04/01 14:47 

04/04/01 16: 15 

water 
GR-A 
GR-B 

water 
GR-A 
GR-B 

Water 
GR-A 
GR-B 

Water 
GR-A 
GR-B 
- 
c 

water 
GR-A 
GR-B 

water 
GR-A 
GR-B 
water 
GR-A 
GR-B 

L.T. 4. E 00 pCi/l 
L.T. 3. E 00 

L.T. 5. E 00 
1.3 +-0.3 E 01 

L.T. 3. E 00 
3.9 + - 2 . 2  E 00 

2.6 +-i.4 E n j  
1.4 +-0.1 E 02 

L.T. 3. E 00 
1.3 +-0.3 E 01 

L.T. 3. E 00 
6.7 C - 2 . 5  E 00 

04/18/01 
04/18/01 

04/18/01 
04/18/01 

04/18/01 
04/18/01 

04/18/01 
04/18/01 

04/18/01 
04/18/01 

04/18/01 
04/18/01 

04/18/01 
04/18/01 

32 
32 

32 
32 

32 
32 

32 
32 

32 
32 

32 
32 

32 
3 2  

Lab Key: 22 - Gas Lab; 321- Radiochemistry Lab; 42 - GE(Li) Gamma Spec Lab; 52 - Tritium Lab; 62 - Alpha Spec Lab; 12 - Environmental TLD; 72 - Consulting; 
I 

copy: 1 of 1 
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TELEDYNE BROWN ENGINEERING Environmental Services 

REPORT OF ANALYSIS 

May 07 2001, 04:zo pm 

LOGIN # L15160 

PROJECT # NE506-3EREGLS 

cust. P.O. # :  Date Received Delivery Date 

05/11/01 04/13/01 
Release # :  

work Order # :  

L15160 

PAGE: 2 

Project Manager: A.LATHAM 

Address: 

ROY RACINO 
SCIENTECH NES INC 
44 SHELTER ROCK ROAD 
DANBURY CT 06810-7095 

Count Volume Units 
Activity units Date Procedure # Lab Comment 

Teledyne Customer's Collection-Dates Matrix/ 
Sample U Identification Sta. # Start Date/Time Stop Date/Time Nuclide 

Continued 

L15160-8 MW#8 
TI#-56318 

04/03/01 14 : 25 water 
GR-A 
GR-B 

water 
GR-A 
GR-B 

L.T. 7. E 00 pCi/l 04/18/01 
04/18/01 3.9 + - 0 . 5  E 01 

32 
32 

L15160-9 MW#9 
TI#- 56319 

04/03/01 15:45 
04/18/01 
04/18/01 

32 
32 

L.T. 6. E 00 
4.5 +-2.8 E 00 

04/03/01 17:OO Water 
GR-A L.T. 1. E 01 04/18/01 

7.7 +-0.8 E 01 04/18/01 G U  
32 
32 

TI#-56320 

L15160-11 MW#1 ( F )  
TI#-56321 

04/03/01 10:35 water 
GR-A 
GR-B 

water 
GR-A 
GR-B 

water 
GR-A 
GR-B 

L.T. 4. E 00 
6.0 +-2.6 E 00 

04/18/01 
04/18/01 

32 
32 

L15160-12 MW#2 (F )  
TI#-56322 

04/03/01 11:47 
L.T. 4. E 00 04/18/01 
3.6 + - 2 . 5  E 00 04/18/01 

32 
32 

L15160-13 MW#3 (F) 
TI#-56323 

04/04/01 12:15 
04/18/01 
04/18/01 

04/18/01 
04/18/01 

32 
32 

L.T. 3. E 00 
5 . 5  +-2.4 E 00 

L15160-14 MW#4 (F) 
TI#-56324 

04/04/01 09:30 Water 
GR-A 
GR-B 

L.T. 4. E 00 
7.6 +-2.6 E 00 

32 
32 

L15160-15 MW#5 (F) 04/04/01 11: 00 Water 

I 
Lab Key: 2 2  - Gas Lab; 32,- Radiochemistry Lab; 42 - GE(Li) Gamma Spec Lab; 52 - Tritium Lab: 62 - Alpha Spec Lab; 12 - Environmental TLD; 72 - COnSultLng: 

copy: 1 of 1 
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Address : 

ROY RACINO 
SCIENTECH NES INC 
44 SHELTER ROCK ROAD 
DANBURY CT 06810-7095 

Work Order # :  

L15160 

TELEDYNE BROWN ENGINEERING Environmental Services 

REPORT OF ANALYSIS 

May 07 2001, 04:20 pm 

LOGIN # L15160 

PROJECT # NE506-3EREGLS 

Cust. P . O .  # :  Date Received Delivery Date 

05/11/01 04/13/01 
Release # :  

Teledyne Customer's Collection-Dates Matrix/ 
sample # Idenri€ication Sta. # Start Date/Time Stop Date/Time Nuc 1 ide 

PAGE: 3 

Project Manager: A.LATHAM 

Count Volume Units 
Activity Units Date Procedure # Lab Comment 

Continued 
TI#-56325 

t15160-16  MW#6(F) 
TI#-56326 

L15160-17 MW#7(F) 
TI#-56327 

L15160-18 MW#8(F) 
TI#-56328 

L15160-19 MW#9(F) 
TI#- 56329 

L15160-20 MW#lO(F) 
TI#-56330 

04/04/01 14:47 

04/04/01 16: 15 

04/03/01 14:25 

04/03/01 15:45 

04/03/01 17 : 00 

GR-A 
GR-B 

Water 
GR-A 
GR-B 

Water 
GR-A 
GR-B 

Water 
GR-A 
GR-B 

Water 
GR-A 
GR-B 

Water 
GR-A 
GR-B 

L.T. 3 .  E 00 pCi/l 
1.2 C-0.3 E 01 

L.T. 4. E 00 
1.2 +-0.3 E 01 

L.T. 3. E 00 
3.6 +-2.2 E 00 

L.T. 6 .  E 00 
3.0 t-0.5 E 01 

L.T. 5. E 00 
4.0 +-2.7 E 00 

L.T. 5. E 00 
1.2 +-0.3 E 01 

04/18/01 
04/18/01 

04/18/01 
04/18/01 

04/18/01 
04/18/01 

04/18/01 
04/18/01 

04/18/01 
04/18/01 

04/18/01 
04/18/01 

'32 
32 

32 
32 

32 
32 

32 
32 

32 
32 

32 
32 

Lab Key: 22 - Gas Lab; 32;- Radiochemistry Lab; 42 - GE(Li) Gamma Spec Lab; 52 - Tritium Lab; 62 - Alpha Spec Lab; 12 - Environmental TLD; 72 - Consulting; 

copy: 1 of 1 
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ROY RACINO 
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Work order # :  

L15160 

REPORT OF ANALYSIS 

May 07 2001, 04:20 pm 

LOGIN # L15160 

PROJECT # NE506-3EREGLS 

cust. P.O. # :  Date Received Delivery Date 

04/13/01 05/11/01 
Release # :  

Coll ec t ion - Da Teledyne Customer's es Matrix/ 
Sample tl IdentiEication Sta. # Start Date/Time Stop Date/Time Nuclide 

i 

PAGE: 4 

Project Manager: A.LATHAM 

Count Volume Units 
Units Date Procedure # Lab Comment Activity 

Operation Manager 

Last Page of Report 

Lab Key: 22 - Gas Lab; 32 - Radiochemistry Lab; 42 - GE(Li) Gamma Spec Lab; 5 2  - Tritium Lab; 6 2  - Alpha Spec Lab; 12 - Environmental TLD; 72 - C o n s u l t i n y ;  

copy: 1 of 1 
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RADIOCHllEIICAL WOJUC SHEET - QROSS BETA/oROSS ALPHA (gr-abws) 

Customer: NES INC Project # :  NE506-3EREGLS 

Analyst: ;$i&\n &,y\\L Preparation Date: L( 1 1% 10) Aliquot: 300 Units: Sample Type: wo 

counter : 7 y Count Date Start: ylla Stop: Client Rep.: A.LATHAM Origin: E 

I 

Analysis weight 
of Mount 
(grams) 

I I I 
Volume or 

,E;e,igh; ,(?)I Activity 
T.I. # I Qc Client 

Sample LIMS # I I.D. Eff. 

- 
56321 L15160- 11 GR-0 

GR-A 56321 L15 16 0 - 11 

GR-0 56322 

56322 

L15160-12 

L15160-12 GR-A 

GR-0 56323 L15160-13 

GR-A MW#3(F) - 

MW#4(F) - 

MW#4(F) - 

'MW#5(F) - 

56323 

56324 

L15160-13 

L15160-14 GR-0 

GR-A 56324 L15160-14 

56325 L15160-15 GR-0 

GR-A I MW#5(F) - I 56325 L15160-15 I 
Calc. &: Date:& 

Checked B y : y < y  Date:% 
I 

Date Entered: 
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'(CHARLES 

TELEDYNE BROWN ENGINEERING Environmental Services 

REPORT OF ANALYSIS 

Jun 07 2001, 10:48 am 

LOGIN # L15358 

PROJECT U NE506-3EREGLS 

Work Order U :  Cust. P . O .  u: Date Received Delivery Date 
c 

qddressr PAGE: 1 

Project Manager: A.LATIiAM 
L15358 

Release # :  
05/03/01 06/02/01 ROY RACINO 

TCIENTECH NES INC 
44 SHELTER ROCK ROAD 
IDANBURY CT 06810-7095 

reledyne Customer's Collection-Dates Matrix/ 
sample # Identification Sta. # Start Date/Time Stop Date/Time Nuc 1 ide 

Count Volume units 
Lab Comnient Units Date Procedure +I Activity 

Yatrix - W-Other 

1,15358-1 MW#4 
rI#-58298 

04/04/01 09:30 Water 
TH-228 
TH-230 
TH-232 
U-233/234 
U-235 
U-238 

Water 
TH-228 
TH-230 
TH-232 
0-233/234 
U-235 
U-238 

3.9 + - 0 . 7  E 00 pCi/l 
1.7 t-0.5 E 0 0  
3.3 + - 0 . 7  E 0 0  
2.8 +-0.5 E 0 0  
L.T. 1. E-01 
1.9 +-0.4 E 00 

05/16/01 
05/16/01 
05/16/01 
05/17/01 
05/17/01 
05/17/01 

62 
62 
62 
62 
62 
62 

1.15358-2 MW#6 
TI#-58299 

04/04/01 14:47 
1.6 +-0.4 E 0 0  
1.0 +-0.3 E 0 0  
L.T. 9. E-02 
2.4 + - 0 . 8  E 0 0  
5.2 +-4.2 E-01 
1.3 +-0.6 E 0 0  

05/16/01 
05/16/01 
05/16/01 
05/17/01 
05/17/01 
05/17/01 

62 
62 
62 
62 
62 
62 

1815358-3 MW#10 
l'I#-58300 

04/04/01 17:OO Water 
TH-228 
TH-230 
TH-232 
U-233/234 
U-235 
U-238 

L.T. 5. E-01 
7.1 +-3.8 E-01 
L.T. 2. E-01 
2.6 +-1.8 E-01 
L.T. 1. E-01 
2.9 t-1.9 E-01 

06/01/01 
06/01/01 
06/01/01 
05/17/01 
05/17/01 
05/17/01 

62 
62 
62 
62 
62 
62 

. .. -. .. ... _ _ _  ~~ ~~~ ~ ~ ___ . . ~ . , . .... ~ 

' . ab  Key: 22 - Gas Lab; 32 . Radiochemistry Lab; $2 . G E ( L i 1  Gamma Spec Lab; 52 . T r i t i u m  Lab; 62 - Alpha Spec I d t i ;  1 %  . F ; i i v i i ~ J i l i t i f ~ ~ I t ~ i l  I I J ;  /2 ( ' f J t , : ; 8 ~ l t  i i , , ~ ,  
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TELEDYNE BROWN ENGINEERING Environmental Services 

REPORT OF ANALYSIS 

c 
Iddress8 

'IOY RACINO 
:CIENTECH NES INC 
24 SHELTER ROCK ROAD 
I)ANBURY CT 06810-7095 

Work Order # : 

L15358 

Jun 07 2001, 10:48 am 

LOGIN # L15358 

PROJECT #I NE506-3EREGLS 

cust. 8 . 0 .  # :  Date Received Delivery Date 

05/03/01 06/02/01 
Release # :  

PAGE: 2 

Project Manager: A.LATHAM 

reledyne Customer's Collection-Dates Matrix/ 
:ample I Identification Sta. # Start Date/Time Stop Date/Time Nuclide 

Count Volume Units 
Activity Units Date Procedure # Lab Comment 

Operation Manager 

Last Page of Report 

- . -.......... - . -. - . -. -. . ... . . -- . ... ... .. ~. ~ __ . .. - ~. ~~ 

db Key: 2 2  - Gas Lab; 3 2  - Radiochemistry Lab; 4 2  - GE(Li) Gamma Spec Lab; 5 2  - Tritium Lab; 6 2  - Alpha Spec Ldb; 1 2  - Enviroti ir irri t .dl  1'1~); '13 f ' r>s! ! , , , l i  I W J ,  



~TJELEDYME ISOTOPES 

i 

A L P H A  S P E C T R O S C O P Y  D A T A  

U - 2 3 2  \a (\.%A ml 

C m - 2 4 3  ml 

P u - 2 4 2  ml 

SAMPLE TYPE 

I 

Results 
Mid Count Tracer Bkg 

Det. Nuclide MM/DD/HHMM Counts #t, sec Activity Counts #t. sec 
Blrg 

Counts Blcg p ci 
HD-237 

+ Re s u l  t U n l  t s 
I 

C a l c .  b y  



7 h y E l E D Y M E  ISOTOPES 
A L P H A  S P E C T R O S C O P Y  D A T A  



Det. 

. 

R e s u l t  U n i t s  p*,j 1 L 

Results 
Tracer Bkg Mid Count 

Counts #t, sec Activity Counts #t, sec 
E% 
Nuclide MM/DD/HHMM 

Counts Bkg p ci 
XQ-237 

PU-239 

Pu-238 

I .  

A s h  
n 

U-238 

63 u-235 

U-236 

. 
Am-243 

Gm-246 

Am-24 1 

Cm-244 

. Cm-242 
v 

C a l c .  by- 

C h e c k e d  h v  I /VL%' 1 

I RO.d/7 
a d 7  O&Z/ 11 1 2, 9 1 9  f a E-@ / 

I 1 1 G T/E- c/ / 
lo 1 d.6 f 1,s tgfJ 

1 

~ - - - - ~ ~ ~ ~  -~ ~ ~~ 

a 

Th-232 

3% - 8  

Pa-2 l o  

04@, u+ , f i  
1 

I 



MCA #1 - Canberra ,9100 - U58298.MCA - DO1 NES U58298 lOOML 

Tag Number: 62 Readout : Thu 1 7  May 2001’@ 10:48:39 
Report Group: 1 / 1 6  Acquire Started: Wed 16 May 2 0 0 1  @ 17:01:31 

.- Input: 1 Group: A 
Group Size: 512 

Elapsed Live Time: 60000 .00  sec. 
Elapsed True Time: 60001 .62  sec. 
Dead Time: 0.00 % 

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1 5 2 0 ,  Mode: Route 
Preset Conditions: Live Time = 60000 sec.  

Calibration: 0.0000*ChA2 + 0.007819*Ch + 2 . 9 6 1  MeV 

Area Statistics: Background Channels = 4 
% Error Sigma = 1.65 

I 

REGION OF INTEREST REPORT 

From (MeV) Integral Area 
ROI # To (MeV) CPS %Error 

1 4 . 1 0 3  84 1 0  
4 . 2 2 0  0 . 0 0  1 5 1 . 2 2  

2 4 . 3 3 8  4 3 
4 . 4 2 4  0 . 0 0  1 1 8 . 9 8  

3 4 . 4 3 9  1 0 
4 . 4 9 4  0 . 0 0  0 . 0 0  

4 4 . 6 8 9  1 2 8  72 
4 . 8 0 7  0 . 0 0  2 5 . 9 3  

5 5 . 1 7 4  892 265  
5.338 0 . 0 1  2 2 . 9 8  

x__ 

Peak (MeV) 
FWHM (MeV) 

4 . 2 0 3  
0 . 0 1 0 1  

4 . 4 1 6  
0 . 0 4 3 2  

4 . 4 7 8  
0 . 0 4 3 2  

4 . 7 6 4  
0 . 0 2 0 7  

5 . 3 0 5  
0 . 0 2 8 0  



MCA #2 - Canberra SlOO - TH58298,MCA - D30 NES TH58298 lOOML 

Tag Number: 73 Readout : Wed 16 May 2001'@ 10:30:21 
Report Group: 14/16 Acquire Started: Tue 15 May 2001 @ 15:50:14 

Group Size: 512 
- Input: 14 Group: D 

Elapsed Live Time: 60000.00 sec. 
Elapsed True Time: 60000.26 sec. 
Dead Time: 0.00 % 

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route 
Preset Conditions: Live Time = 60000 sec. 

Calibration: 0.0000*ChA2 + 0.007941*Ch + 3.011 MeV 

Area Statistics: Background Channels = 4 
% Error Sigma = 1.65 

I 

REGION OF INTEREST REPORT 

From (MeV) 
ROI # To (MeV) 

1 3.964 
4.068 

2 4.576 
4.759 

3 4.782 
5.124 

4 5.314 
5.473 

Integral 
CPS 

111 
0 . 0 0  

57 
0.00 

1254 
0.02 

134 
0.00 

Area 
%Error 

-27 
52.94 

24 
65.22 

1051 
6.96 

-37 
69.89 

5 5.894 8 -11 
6.085 0.00 82.79 

Peak (MeV) 
FWHM ('MeV) 

4.046 
0.0102 

4.719 
0.0199 

4.879 
0.0405 

5.451 
0.0112 

6.071 
0.0067 



MCA #1 - Canberra S l O O  - U58299.MCA - DO2 NES US8299 lOOML 

Tag Number: 62 Readout : Thu 17 May 2001’8 10:48:44 
Report Group: 2/16 Acquire Started: Wed 16 May 2001 8 17:01:31 - Input: 2 Group: A 
Group Size: 512 

Elapsed Live Time: 6 0 0 0 0 . 0 0  sec. 
Elapsed True Time: 60001.62 sec. 
Dead Time: 0.00 % 

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route 
Preset Conditions: Live Time = 60000 sec. 

Calibration: 0.0000*ChA2 + 0.007819*Ch + 2,961 MeV 

Area Statistics: Background Channels = 4 
% Error Sigma = 1.65 

I 

REGION OF INTEREST REPORT 

From (MeV) Integral Area 
ROI # To (MeV) CPS %Error 

1 4.126 23 3 
4.244 0.00 263.77 

2 4.345 8 -3 
4.424 0.00 58.34 

3 4.439 12 0 
4.494 0.00 0.00 

4 4.697 42 10 
4.791 0.00 94.83 

5 5.206 346 142 
5.378 0.01 26.64 

Peak (.MeV) 
FWHM (MeV) 

4.186 
0.0144 

4.407 
0.0469 

4.466 
0.0059 

4.745 
0.0378 

5.295 
0.0489 



MCA #2 - Canberra SlOO - TH58299.MCA - D31 NES TH58299 lOOML 

Tag Number: 73 Readout : Wed 16 May 2001'@ 10:30:26 
Report Group: 15/16 Acquire Started: Tue 15 May 2001 @ 15:50:14 

Group Size: 512 
-..- Input: 15 Group: D 

Elapsed Live Time: 60000.00 sec. 
Elapsed True Time: 60000.26 sec. 
Dead Time: 0.00 % 

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route 
Preset Conditions: Live Time = 60000 sec. 

Calibration: 0.0000*ChA2 + 0.007831*Ch + 3.008 MeV 

Area Statistics: Background Channels = 4 
% Error Sigma = 1.65 

1 

REGION OF INTEREST REPORT 

From (MeV) Integral Area 
ROI # To (MeV) CPS %Error 

1 3.705 1 -3 
3.917 0.00 165.00 

2 4 -512 49 23 
4.739 0.00 70.67 

3 4.762 1762 1421 
5.099 0.03 6.31 

4 5.373 76 37 
5.459 0.00 33.52 

5 6.148 48 48 
6.375 0.00 23.82 

Peak (MeV) 
FWHM (MeV) 

3.917 
0.0066 

4.696 
0.0291 

4.868 
0.0428 

5.426 
0.0154 

6.309 
0.0705 



MCA #1 - Canberra SlOO - U58300.MCA - DO3 NES US8300 lOOML 

Tag Number: 62 Readout : Thu 1 7  May 2001'@ 10:48:50 
Report Group: 3 / 1 6  Acquire Started: Wed 1 6  May 2 0 0 1  @ 17:01:31 
Input: 3 Group: A 
Group Size: 512 

Elapsed Live Time: 60000.00 sec. 
Elapsed True Time: 6 0 0 0 1 , 6 2  sec. 
Dead Time: 0.00 % 

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1 5 2 0 ,  Mode: Route 
Preset Conditions: Live Time = 60000 sec. 

Calibration: 0.0000*ChA2 + 0.007891*Ch + 2 . 9 9 5  MeV 

Area Statistics: Background Channels = 4 
% Error Sigma = 1 . 6 5  

REGION OF INTEREST REPORT 

From (MeV) Integral Area 
ROI # To (MeV) CPS %Error 

1 4 . 1 3 2  11 2 
4 . 2 3 4  0 . 0 0  2 1 7 . 7 0  

2 4 . 3 2 1  0 0 
4 .424  0 . 0 0  0 . 0 0  

3 4 . 4 4 0  0 0 
4 .SO3 0 . 0 0  0 . 0 0  

4 4 . 7 0 0  1 0  - 5  
4 . 8 1 0  0 . 0 0  9 4 . 0 6  

5 5 . 2 6 0  708  547 
5 . 4 0 2  0 . 0 1  8 . 3 7  

Peak (MeV) 
FWHM (MeV) 

4 . 2 0 1  
0 . 0 0 9 2  

2 . 9 9 5  
0 .0112  

2 . 9 9 5  
0 . 0 1 1 2  

4 . 8 0 7  
0 . 0 1 1 2  

5 . 3 5 7  
0 . 0 2 4 8  



i ! 

dT% 

I ,  

$h TELEDYNE ISOTOPES 
ALPHA S P E C T R O S C O P Y  DATA 

1 

m l  U-232 ml  C U S T O M E R  T h  - 2 2 9 

A m - 2 4 3  ml C m - 2 4 3  ml A N A L Y S T  

P U - 2 3 6  m l  Pu-242 ml P R E P  D A T E  

T1' N O .  s w  S A M P L E  T Y P E  u o  A L I Q U O T  /w-h 



MCA #2 - Canberra S l O O  - TH58300C.MCA - D25 NES TH58300C lOOML 

Tag Number: 39 Readout: Fri 01 Jun 2002 @ 10:07:52 
Report Group: 9/16 Acquire Started: Thu 31 May 2001 @ 16:07:13 
Input: 9 Group: C 
Group Size: 512 

Elapsed Live Time: 60000.00 sec. 
Elapsed True Time: 60000.20 sec. 
Dead Time: 0.00 % 

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route 
Preset Conditions: Live Time = 60000 sec. 

Calibration: 0.0000*ChA2 + 0.008083*Ch + 3.076 MeV 

Area Statistics: Background Channels = 4 
% Error Sigma = 1.65 

REGION OF INTEREST REPORT 

.- 

From (MeV) Integral Area 
ROI # To (MeV) CPS %Error 

1 3.908 3 -3 
4.078 0.00 176.17 

2 4.563 16 -16 
4.741 0.00 69.79 

3 4.773 806 623 
5.113 0.01 9.99 

4 5.282 6 -1 
5.485 0.00 1240.25 

Peak (MeV) 
FWHM (MeV) 

4.070 
0.0266 

4.728 
0.0266 

4.882 
0.0395 

5.347 
0.0162 

5 5.881 10 -17 6.063 
6.067 0.00 59.04 0.0162 



MCA #2 - Canberra SlOO - TH53800B.MCA - D25 NES TH5800B lOOML 

Tag Number: 39 Readout : Wed 23 May 200; @ 10:14:22 
Report Group: 9/16 Acquire Started: Tue 22 May 2001 @ 17:14:02 

- _  Input: 9 Group: C 
Group Size: 512 

Elapsed Live Time: 60000.00 sec. 
Elapsed True Time: 60003.86 sec. 
Dead Time: 0.01 % 

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route 
Preset Conditions: Live Time = 60000 sec. 

Calibration: 0.0000*ChA2 + 0.008083*Ch + 3.076 MeV 

Area Statistics: Background Channels = 4 
% Error Sigma = 1.65 

REGION OF INTEREST REPORT 

L 

From (MeV) Integral Area 
To (MeV) CPS %Error ROI # 

1 3.908 1 -2 
4.078 0.00 165.00 

2 4.563 5 2 
4.741 0.00 212.87 

3 4.765 152 114 
0.00 24.62 5.113 

4 5.282 1 -2 
5.485 0.00 165.00 

5 5.881 2 -1 
6.067 0 . 0 0  368.95 

Peak (MeV) 
FWHM (MeV) 

4.078 
0.0902 

4.717 
0.0902 

4.879 
0.0384 

5.460 
0.1980 

5.921 
0.1980 



MCA #2 - Canberra SlOO - TH58300.MCA - D32 NES TH58300 lOOML 

x 

Tag Number: 73 Readout : Wed 16 May 2001 0 10:30:30 ' 

Report Group: 16/16 Acquire Started: Tue 15 May 2001 (3 15:50:14 
Input: 16 Group: D 
Group Size: 512 

Elapsed Live Time: 60000.00 sec. 
Elapsed True Time: 60000.26 sec. 
Dead Time: 0.00 % 

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route 
Preset Conditions: Live Time = 60000 sec. 

Calibration: 0.0000*ChA2 + 0.007979*Ch + 3.010 MeV 

Area Statistics: Background Channels = 4 
% Error Sigma = 1.65 

REGION OF INTEREST REPORT 

From (MeV) 
ROI # To (MeV) 

1 3.912 
4.079 

2 4.566 
4.750 

3 4.774 
5.117 

4 5.292 
5.484 

5 5.891 
6.074 

Integral 
CPS 

0 
0 . 0 0  

3 
0.00 

220 
0.00 

3 
0.00 

5 
0.00 

Area 
%Error 

0 
0 . 0 0  

3 
95.26 

182 
17.12 

-3 
160.80 

-4 
154.34 

Peak (MeV) 
FWHM (MeV) 

3.010 
0.0718 

4.718 
0.0718 

4.870 
0.0251 

5.472 
0.2793 

6.003 
0.0080 



I ‘. 
/ 

-- 
44 SHELTER ROCK RD 
DANBURY, CT 06810 
(203) 796-5000 

Date Time Sample 

m NO. Collected Collected 

* i i smEa+-  
-1nc. 82A8016 ATTACHMENT B 

CHAIN OF CUSTODY RECORD 
Parameters for Anal 

:I 
#YF . Ac- 

Collecteyf y ( S v r e )  Dateflime 
W’ /< .. Ik;yLc”--.--,; 
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r 

Sampler’s Name: 
I 

Project No: 228 4 3 h g  IC 
B-SXD 

? 

- 
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Received By  (Signature) D a t e h n e  
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Groundwater Sampling Logs 
And Field Notes 

(11 pages) 
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SCIENTECH. Inc Wh itta ker Corporation 
Greenville, PA 

Groundwatdr Sampling Log 
Project Whittaker Corporation 
PID reading 
Screen Elev. 

Sampling Device H20 Elev. Before Pumping q, $7 
Pump Start Time 

Well Bottom Elev." 7, 36 
Measuring Point Elevation 1I/c 

H20 Vol. In Equip. . * Elevation relative to surveyed point on the well 
** Depth to bottom taken from boring logs. 
Screen Elevation (top of Screen) 

Notes: 

File: \\NES-"IEPnDEPT020\3077 - Whiltahw\WellOala.xls 

Sheet: LowFlowWorkSheet 
Page 1 of 1 

Printed: 3/28/01, 11 :05 AM 



Field Staff: - .  kt +Wr L O3 Whitta ker Corporation 

Time DTW(ft) 

SCIENTECH. Inc 

pH 

Greenville, PA 

Groundwater Sampling Log 
Well No. 2 Project: Whittaker Corporation 

PID reading - Screen Length 5 Well Diameter 
Screen Elev. - Pump Set @' Ed/  Date Pump Set 

- 

Sampling Device T~ -& 

zd.al4 

Tubing type 
Pump Start Time 71 ., 3b Pump Stop T m e ~ . & H 2 d  Le& After Pumping M, 3 3 Pumping Rate (avg) c) ,q( 

H 2 0  Vol. In Equip. * Elevation relative to surveyed point on the well 
** Depth to bottom taken from boring logs. 
Screen Elevation (top of Screen) 

rNell Bottom Elev.** 
Measuring Point Elevation 

Approx. Vol. Pumping Rate 
Temp. (OC) (Urnin) Removed (L) Cord. (umbos) DO (mgkg) 

File: \\NES-NT\OEPT\DEPT020\3077 - iWuttaker\WellData XIS 

Sheet: LowFlowWorkSheet 
Page 1 of 1 

Printed: 3/28/01, 11 :05 AM 



SCIENTECH, Inc 

.. - 

. .  

W h itta ker Corporation 
Greenville, PA 

Groundwater Sampling Log 
'roject: Whittaker Corporation 
JID reading Screen Length /of Well Diameter 

H20 Elev. Before Pumping 

Elevation relative to surveyed point on the well 
** Depth to bottom taken from boring logs 
Screen Elevation (top of Screen) 

,7 
Pumping Rate (avg) 0, y I 

Sampling Device $+ 

Well Bottom Elev.** J 

ineasuring Point Elevation 

H,O Vol. In Equip. ,53 

File: \\NES-NnDEPnDEPT020\3077 - Whittaker\WellData XIS 

Sheet: LowFlowWorkSheet 

Page 1 of ' 
Printed: 3/28/01, 11.05 Ah 



Whittaker Corporation SCIENTECH. Inc 

Greenville, PA 

Static H,O Elev J& 5 
Type s k - L /  

Groundwater 'Sampling Log 
Project Whittaker Corporation 
PID reading - Screen Length I > 
Screen Elev. 

Set Cf : d 9 
HzO Elev. Before Pumping IQ..s 

Pumping Rate (avg) 0,s Sampling Device 

Pump Start Time 

Well Bottom Elev.** 31 .& 
Measuring Point Elevation 

HzO Vol. In Equip. Elevation relative to surveyed point on the well 
** Depth to bottom taken from boring logs 
Screen Elevation (top of Screen) 



Whittaker Corporation 
Greenville, PA 

Static H20 Elev b,q; 

G! 
B 

Groundwater Sampling Log 
Broject Whittaker Corporation 
DID reading - 
Screen Elev. - Time Pump Set 1 c :-j 0 

H20 Elev. Before Pumping 

* Elevation relative to surveyed point on the well 

Sampling 
Pump Start Time 

0,4 Nell Bottom Elev.** H7.0 VOl. In Equip. 

F uleasuring Point Elevation 

Time DTW(ft) pH Temp. ('C) 

SCIENTECH. Inc 

** Depth to bottom taken from boring logs 
Screen Elevation (top of Screen) 

Approx. Vol. Pumping Rate 
(Urnin) 

'Ond. (umbos) (mgkg) 
Removed (L) 

I 

File: \\NES-NT\DEPTIDEPT020\3077 - WhittakerlWellOata.xls 

Sheet: LowFlowWorkSheet 
Page 1 of 1 

Printed: 3/28/01, 11:05 AM 



SCIENTECH, Inc. Whittaker Corporation 
Greenville, PA Date: 

Groundwdtbr $ampling Log 
Project: Whittaker Corporation 
PID reading Screen Length I 5' Well Diameter 
Screen Elev. - Pump Set @' 29 Date Pump Set Time Pump Set 

H20 Elev. Before Pumping a,q 
Pumping Rate (avg) r3,c3 

I ~5 
Sampling Device Tubing type 

Pump Start Time 

&ll Bottom Elev.** a , b  I 
Measuring Point Elevation 

HzO VOl. In Equip. - * Elevation relative to surveyed point on the  well 
** Depth to bottom taken from boring logs 
Screen Elevation (top of Screen) w 

File: \\NES-NT\DEPT\DEPT020!3077 - Whillaker\WellData XIS 

Sheet: LowFlowWorkSheet 
Page 1 of 1 

Printed: 3/28/01, 11.05 AM 



... 

SCIENTECH, Inc. Field Staff: Whittaker Corporation 
Greenville, PA Date: 

Groundwater Sampling Log 
Project Whittaker Corporation 
PID reading Screen Length (0' Well Diameter 
Screen Elev. Pump Set @ 10 Date Pump Set 

well NO. 7 Sampling Date 

Sampling Device 
Pump start 

Nell Bottom- \ 4'3 
Measuring Point Elevation 

H20 Vol. In Equip. * Elevation relative to surveyed point on the well 
** Depth to bottom taken from boring logs 
Screen Elevation (top of Screen) 

Notes: 

c\- 

File: \\NES-NT\DEPTIDEPT020\3077 - Vhiitaker\WellData.xIs 

Sheet: LowFlowWorkSheet 

Page 1 of 1 
Printed: 3/28/01, 11:05 AM 



%-.. 

.. . .  

Wh itta ker Corporation SCIENTECH, Inc 

Greenville, PA 

Static H,O Elev / 9,FL 
.__ 

Groundwatbr 'Sampling Log 
project: Whittaker Corporation Sampling Date 

DID reading - Screen Length / 
Screen Elev. - PumpSet @* Time Pump Set I Y: Ix) 

Sampling Device fM ,&[ &:,, 

Neil Bottom Elev.** 

H20 Elev. Before Pumping 

* Elevation relative to surveyed point on t he  well 
Pump Start Time 

H20 Vol. In Equip. 

Measuring Point Elevation ** Depth to bottom taken from boring logs 
Screen Elevation (top of Screen) 

File: \WES-NT\OEPT\DEPTO~O\~O~~ ~ Witaker\WellData xts 

Sheet: LowFlowWorkSheet 

Page 1 of ' 

Printed: 3/28/01, 11:05 Ah 



Field Staff Whittaker Corporation SCIENTECH. Inc. 

houndwater Sampling Log 
A. . I /  1 - 

. I  - I-. tatic H20 Elev. 
- I "  

,micar+ Whittaker Cnmoration Well No. Y Samdino Date LTI3 1/71 s' 

=Type 61 - 
Sampling Device Tubing type H20 Elev. Before Pumping D ,  3 

+ 
'ID reading - Screen Length /a Well Diameter 
;creen Elev. - Pump Set @* T D a t e  Pump Set 4131 01 Time Pump Set 1 5; 3m 

Pump Start Time Time I~;+H,o l e v e l h e r  Pumping 0,o Pumping Rate (avg) 0,s 
Veil Bottom Elev.** 5. LR H20 Vol. In Equip. * Elevation relative to surveyed point on the well 

-.I v 

7k- deasuring Point Elevation ** Depth to bottom taken from boring logs 
Screen Elevation (top of Screen) 

I I I I I I I 

Notes: omce>P 

File: \ \ N E S - N ~ D E P T \ O E P T O Z ~ \ ~ O ~ ~  - WittakerlWellData XIS 

Sheet: LowFlowWorkSheet 
Page 1 of 1 

Printed: 3/28/02, 1 1 :05 AN 



L 

Field Staff: - b 3 3 W - A Q  Whitta ker Corporation SCIENTECH, Inc 

Greenville, PA 

3roundwater Sampling Log 
Voject Whittaker Corporation well No. 10 Sampling Date rl +i static H20 Elev. 1.3 
'ID reading - Screen Length Casing Type 
;ween Elev. Time Pump Set /b:3 5 
Sampling Device H20 Elev. Before Pumping 2/,\3 
Pump start Time 

Vel1 Bottom Elev."* &a ,3> 
deasuring Point Elevation 

Hz0 vole In Equip Elevation relative to surveyed point on the well 
** Depth to bottom taken from boring logs 
Screen Elevation (top of Screen) 

Time 

. 

File: \\N€S-NT\OEP~OEPTOZOU077 - ~itlaker\WellOala.xIs 

Sheet: Low FlowWorkSheet 
Page 1 of 1 

Printed: 3/28/01, 11 :05 AM 
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